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Specifications

GENERAL
Frequency Range A:28.015-28.455 MHz

F£28.025 - 28.465 MHz

Frequency Control Phase-Locked-Loop Synthesizer

Frequency Tolerance 0.0055%

Frequency Stbility 0.001%

Temperature Range 30T

Microphone Plugin dynamic: with push-to-talk switch and
coiled cord.

Input Voltage. DC 138V normal, 15.9 max; 1.7 min.

230 x 7 T8 (WK 9 14°(D)

ight Stbs
Antenna Connetor UHF, 50239,
Meter (-n-1) Wluminated; indicates rlative output power,
reccived szengih, and SWR.
TRANSMITTER
Power Output W : 10W
SSB: 21W (PEP)
Modulaton High and low level class B, Amplitude.
Varisble capacitance Frequency Modulation:
Inermodulaton Distorton  SSB: 3ol more tha 25 8
more than -35 dB.
SSB Carrit Suppression ssap
Unwanted Sideband 048



Fiequency Response AM and FM: 450 t0 2500 Hz.
Output Impedance 50 ohs, unbalanced.

Output Indicators Meter shows relative RF output power and
SWR. Transmit LED glows red when trans
mittetis in operation.

RECEIVER
Sensitivity SSB: 0.25 4V for 10 dB (S¥N)/N at greater
tan aattof audio utput
110/ 0B (SHN)N at reser
than Yt of sudio outpu,
BM: L0V for 20 8B (s.m/n at greater
than it of sudio
Selectivity AMIFM: 64B @3 xm. S0 6 ki
550: 6dB 4-:,| KHz, 60 dB @3.3 KH.
Image Rejection More than 65 d
IF Frequency AMIEM: nms Mtz 1 IF, 455 Kifz 200 F
S5B:
Adjacent Chmnzlkqeumn 60dB AM/I’M&WdH R
RF Gain Con 45 4B adjustable foroptmun sl recep
Automatic Gain Control un than 1048 changein o cutput o
(AGC) puts from 10 (o 100,000 microvolt
Squelch At (hmllo!d o than 05 V.
Switchable.
Noise Blanker RF type,cffctive on AM/FM and SSB
Clarifer Range Fine (TX/RX) #1 KHz
Audio Output Power 4 watts nto 8 ohms,
Frequency Response 300 t0 2600 Hz.
Builin Speaker 8 ohms, round.
Extemal Speaker 8 ohms; disbles nernal seskr when con

(Not Supplied)




Installation

LOCATION

i the location of the transceiver and microphone bracket before starting
i sl S e o st S S (s i nd does ot
mterfere with the driv the vehicle. In automobiles. the 1ans.
v 1 usuly mounted beow she. dash panel wnih the microphone b

cket

MOUNTING THE CONNECTION
You tmsceer s supplod with 4 uniErl mauning brckel When

mounting the bracket and radio 10 yous ‘mechanically strong.

A protd a good lcrcal comnecion 1 the chbis of th veile, Proceed

as follows to mount the transceiver:

1- Afryou hav dteinedth st comeffentocation iy el
the_transceiver with mounting bracket in the exact location desi
Tothing will nerfre with' muummg he deshed paition nmm i

Befoe dilng e e, ke st noting il e
of the mounting bolt

2. Connect the antenna cable plug to the standsrd receptace on the rear panel
Mo e terminated with a type PL:259 plug and mate with the
acle.

mnm the red DC power mput wire (with the fuse) 10 +13.8Y DC. This
wire extends from the rear panel. In automobile installation, +13 8V DC is
saally Gouained from the sceessory contact on the gntion switch. This
prevents the set being left on accidentally when the driver leaves the car and
thout the engine running, Locate the ac-

by tracing the power wire from the

4. Connect the black lead to -13.8V DC. This 1 usually the chasss of the car
‘Any convenient location with good clectrical contact (remove paint) may be
used.

5. Mount the microphone bracket on the rght side of the transceiver or near the.
transeeiver, using two screws supplied. When mounting in an sutomabile,
place the bracket under the dash so the microphone s readily accessible




IGNITION NOISE INTERFERENCE:

s o1 3 el i o Lo sl et ooy ided by e

o elec of noise in automabile installa.

Hona i Tt b gfato, an Jgulion sicn . e Unin ot
apetating conditions, when signal level s adequate, the backgraund noise does.
ot present a serious probler
tecaived, the transceiver may
umit segices sy ik utent andtheror will ot inificnty dislge he
i b

iough the transceiver has ANL and NB controls, in some installations
mmuon efres ey o W enough 1o ke oed.communcuons
impossible. The electrical noise may come from several souces. Many possibi
i exit and vastions betwecn vehcles reqiee difernt Slotions o reducs

ANTENNA

A vertically polarized. quarter-wavelengih whip antenna provides the most
elizble operation and gieatest fange. Shorter, loaded-type whip antennas ae
more attractive, compact and adequate for applications where the maximum
possible distance s not required. Also, the loaded whips do ot present the
problems of height imposed by 2 full quarter-wavelength whip,

Mbile whip anteanas utlize the metal body of the vehicle a5 ground plane.
¥hen mounted 3 Gortes f the yehic thy.ar lghly dictonl, i the
disstion of the Body e v Sl prcal pupose, howeer, the
sadiation pat el To sgh e aracteristic will be
Shscred oaly a1 xtfime distinced A fsndift,ahicans connccton (ype SO

is provided on the transceiver for easy connection to a standard PL 259
cable termunation.

1 the transceiver is not mounted on @ metal surface, 1t is necessary 1o run a
separate_ground wite from the unit 10 a good metal dlectrical ground in the
vehicle. When installed in a boat, the transceiver will not operate a1 maximum
efficiency without @ ground plate, unless the vessel has a seel hull

Before aboat, c

ding an adequate grounding system and pr
fittings in the hull and water,

fon of electrolysis between




TUNING THE ANTENNA FOR OPTIMUM SWR
¢ there is such a wide variety of base and mobile antennas, this section
willseictly concern iself 10 the various types of mobile adjustable antennas
Because the antenna length s dirctly related to the channel frequency,
must be tuned to resonate optimally all 271 channels of the transceiver. Channel
1 reqires a longer antenna than Channel 271 because it s lower in frequency.
Due 10 the various methods of adjusting antennas for proper SWR we hase
chosen what we think is the optimum method

A. Antennas with adjustment screws (s screws).

1. Start with the antenna extended and tighten the set screw lightly enough so
that the antenna can be lightly tapped with yout finger for casy adjustment.

2. Set your transceiver to Channel 2.1 @ C band, Press the PTT (pushito-talk)
switch, and tap the antenna (making it shorter). The SWR meter will show
a lower reading each time (he antenna is apped. By continuing o shorten

. m e Jowet pint s b rashed, swich o Clannel 1L @ A band
wand 4nd U to Channel 40 & A band of F band and compre SWR
vcadmgx They sould be almost equal

B. Antennas which must be cut (o proper length.
1. Fallow the sa pln:edum 2 sba il gt by cuiogn 157
increments until 3 good match is obtai

2B sy carcil vt o it 100, e time, s one i i .t can o
longer be lengi

3. The whip is emly cut by fling a notch all the way around and breaking the
plece off with piers.

NOTE
THE PROPER SEFTING IS ACHILVED WILEN THE SWR 15 1.5 OR

BN ET1AS THE SAME READING FOR A BAND
CHANNEL | AND 1 BAND CHANKGEL

1f you are having difCicultes i adjusting your antenna, check the following:
A Al doors must be closed when adjust
B. Make sure the antenna base is grounded.
. Check your coaxial cable routing (it may be pinched when routed into the
aan.




D. Try adifferent location on your car (keeping in mind the radiation pattern.

E. Is the antenna perfectly vertical?
F. Try a different location in your neighborhoo
abjects when adjusting (metal telephone or

Stay away from large metal
 posts, fences, etc.)

The TRANSCEIVER. will operte i xa SUR of 2101 Indefutaly
tain an SWR of 20:1 for & maximum of $ minutes at rated
cperaingcondions,

Extemal Speaker
The exemal speer ok (EXT. SFK) on the et arlis usd for romote
rcover monitoring, The cxtemna skt should bave i mpedence nd
sbe s e W e el spbe s g o he
e e s dronneved.




Operation

CONTROL FUNCTIONS
There ate Fifteen controls and four indicators on the front panel of your

B @ @

FRONT PANEL

1. OFF/ON/YOLUME (e dus concntic Tum skl to sl pover
tte sngandffPiage dmud ening el Dusing norma operation,
o VOLUNE contrl 5 used 1o adut the ouiput Jvl obtsned eiter

1 the amscaive peskr o the gaiemalspe
2. SQUELCH (outr dual concentrie. This cantol i used (0 cut of o limi
nale recewer background noise in the sbsence of an incoming signal. For

i e ety s deed ht th cotil b djted oy
o the pont whete the ¢ background noise or ambient background

s 1 elmnated. Tu l\{tu;,numuﬂu( awise then slowly clackwise untl
e rcemcr e dappests. Any signal ( b fecoved must now be slighly
Miunger than the average teceed noise. Further clockwise rotation will
merease the threshold Tevel which  signal must overcome in order (0 be.

heard. Only strong signals will be heard at a maximunn clockwise ;gu...x
ol isused 1o echo effec
Comrel B wsd 10 itervls of echo

3. ECHO (inner dual concentric). This.
i mvs (outer_dual concentric). Thi

5. SHR, CAL CONTROL (iner concenr). In ader for yo o acene
maximum radiated power and the longest range, it is important that your
aiesra. be in good Comition, pwp!ﬂy st and mitchd 0 youc
transceiver. The builtin SWR (standing wave ratio) meter 1ast you easily




measure your antenna condition. To operate this function, connect your
ey o the angeier i ouput comesor Seect @ chanoe!
ear the middle of the band such 25 21 or the channel you plan to use most
fiequency. Turn (b power o0 and et he mete fonctio swich to he
CAL position. Press and hold the microphone push-to-talk buttan and using
the SWR CAL control, adjust the mefer to read the CAL position indicated
on the meter face. Then, without releasing the microphone button, switch
the meter function switch to the SWR position and read the SWR indicated,
The lower the fgre, the beter with 1 bein ideal. Genealy speaing,
readings up 0 3 are acceptable, but oves 3 indicates that you are losing
adiied powen adantenns adjiment may be st

6. RF POWER (outer concentric). Adjust this contra to acquire RF pover
vel you desired in AM or M transmission.

7. BAND SELECTOR. Thisswitch selcts A, B, C. D, E, F band of operaton.

8. MODE (CW/FMIUSB/LSI)] S\VI‘ICH 11us xwutl is used to
FM, AM, LS de of o s the station with which

ormnicaion s desed Sauipped wih SSB. e AM oV, CW e
nommally used. The mode sclector switch changes the mode of operation of
both transmitter and receiver simultancously. Tum to “Receiving SSB
signals” for 3 further explanation of single sdeban.

9. FINE al concentric). Allows variation of the  recarver
aperating frequencies above: and below the asigoed frequency. Although
this control s intended primariy to tne in SSB signal, it may be used L
pimize AM/EMsignals as described in the Operating Procedure paragraphs

10. COARSE  (outer dual concentric). Adjusts the mncmplmnc gain in the
ransmit and PA modss. Tis controls the gan to the extent. tha fll
powet s avallbl sveralinches way fom th mtophons.

11 GHANNEL SELECTOR. T svich et any one of he fry Ciens

ved. The selected chamnel appears on the LED readout
ety above she Channel Selecor ko

12, METER. This meter indicates received signal stength, transmiter RF
output povier and SWR level,

13. +10KHz FREQUENCY. SHIFT SITCH. witch is pres
Irequency i shifted 10KHz up. On In\h\\m; Crnnds. A ol e e
used by stting this switch to +10KHz pos

Normal +10KHz

3 3

7 N

1 1A

15 15A

19 194
14. ROGER BEEP SWITCH: When this switch is placed in the ROGER BEEP
position, your radio automatically transmits the udio sign at the end of

jour transmission. The listener can note easily your transmission is over
through the sign H



15. SWR/CAL SWITCH. When in the “CAL" position. the SWR meter can be
calibrated by adjusting the “SWR CAL" control 10 the “CAL" mark on the

meter face.
When in the “SWR" position, the standing wave rato is measured.
16. OFFNBANLSWITCH. i the NI/ANL posion. he RF noe ke
st andsutomatc e it Inth e, il s o vt
he v fo repetiti Bnpale e such 33

don merens
17. COUNTER SWITCHON/OF. | Depresinthis swith causs the s
or tansmitter frequency o be dislayed on the frequency cot
18. S/RF SWITCH. _In the S/RF position, the meter swings ])vupurlmmlly o
the strength of the received signal - When transmitting. the meter indicates
rlative RF output power
19. FREQUENCY COUNTER. | The fquency coe s te o te
ed channel you wish (o operate
20. RECEIVER | TRANSMIT DICATOR: The secsher | wamsmi LED
indicator is located next 1o the channel indicator. When i teceive, the
LED i e e When i ansn the LED ol
. CHRNNELINDICATOR. Nyt it it
wish 10 operate o

REAR PANEL

2. POWER. Accepts 13.8V DC power cable with builtin fuse (4 amp.) 10 be
connected

- EXTSP. Actpts 4 1o 8 ohm, § watt extenl speker 0 be comectd:
eaker s connected to his jack, the builtin speaker Is
automatially digonmeced

. ANTENNA. Accepts SO ohm coaxial cable with 3 type PL259 plug to be
connected.

5. CW KEY. This juck
Key to this jack and

w

for Morse code operation; To aperate, conneet a CW.
¢ the CWAMUSBILSH swich i the CW posiion
Ao




PRESSTO-TALK MICROPHONE

The resivr and ansmitr, are ontoled by the pressc alk swich on he
microphone. he s

reccive. When transmitiing, r.nu ke micophone v inches rom the mouth
nd sk sy n 3 ol ~voice" T raies some sorplee wih ow:
impedance (500 ohm) dynamic microphone. For installation instructions on
other microphones, sée. next section, “ALTERNATE MICROPHONES AND
INSTALLATION.”

OPERATING PROCEDURETO RECEIVE

| Be sure that power source, mictophone and anienna are connected o the
properconnecors befor going 1 (he next e

Turn unit on by tuning VOLUME control clockwise

Set the VOLUME for a comfortable fistening level.

Set the MODE switch to the desire mode.

Listn 1o the background o o the speser. Tur the SQUELCH con
"t the ot JUST disappears (10 signal should be

Set the CHANNEL selector switch to the desired ¢l
. Set the R gain control ully clockwase for maximum RF gain

Adjust_the CLARIFIER control 1 clarify the $SB signals or to optimize
AMIEM signals.

OPERATING PROCEDURE TO TRANSMIT
1. Select the desired channel of
2. Set the MIC GAIN control ully clockwise

asmission.

31 th channe e, des the stk s on the mitopone and
speak in 4 normal v

RECEIVING SSB SIGNALS

< o ypes of sl prsently e for communiatons i the
Cinzens E'-ml | . AM, USE, and LSB.When the MODE stch n Yo unt s
placed W posion oy sandard doubleidband i i F3 posion,
i Ttauency dition, fll ce sgnals will b detsted. An SSD sina
may bs ecopied whie s the A ur M made by s charsctte “Dorald

 and the inability of the AM or M detector to produce an intel-
eible oupur, The USB and LSB modes willdetct upper sideband and lower
sideband respectively, and standard AM signals.

i



S5 recspion difrs fom sandad A eceptoninthat SSD e dos
ot e 3 cair o appose sdeban lo roducs n iicllghl gl A
singlesideband transmitted signal consis xnnly of the uppe o e Towsr e
Ront v o e s Lamsmited. The limindion of e caree o th AM
sl bl o liminat the biget cave o[ i d fores heard onchan-
aels which mal ong A
oy o o A ot e e S35 cowertions 1 . i cah
hannel, expanding the 271 AM channelsto 542 SSB channels. The reduction in
Channel pace redced 1o helps n the teceivr because oty half af the nose
and interference can be received with 1005 of the SSB signal
4 SSB il may b sved oy vhon e tuing et s frtiricg
same e sdeband signal (USB) may be made
e oy b e Feonog i the USB oo

I 3 lowee sideband (LSB) signal is heard when the receive is in the USB
mode, o amount of tumng will make he sgaal ncligble. The reson for (hs
may bo undestond  you comiler thal when modlation is syl 10 he

mitters microphone in the USB mode, the transn ut frequency

v im he LS mode the transmite’s owtow equency 5 do

sl n istning to ahfccameg et when th, MODEswich s

B), 3 rue reproduction of single tone of

noiion wht s and g I s e (o s

phched ke & ihitched whis) you will et the netete e cuput
tone of the receiver. I the incorrect mode s selected, an increase in to

Vi sppid v he e ol o  decter i 1 s one o

the recener.

Thus when a voice s used in place of a whisil of tone, i the proper listening
e the vois wil be ecoied corgely wheres i the icortet mods e

voice will be translated backwards and cannot be made e by the voice
ok o, When Tcnin v A smion:  conect e hewd
i either mode since both upper and lower sideband are received.

Onee the desired SSB mode has been slected. frequency adjustment may be
necessary.in order to make the incoming signal intellgble, the CLARIFIER
control llows the operator to vary frequency above and below the exact-center
fiequency of the received signal. If the sound of the incoming signal is high or
Ko el it e opesionof he CLARIFIER Conder 12 perfming
the same function a5 4 raphsped sontrol. Wt sped 5t L igh,

s VOGN s 1 s e o, v il e o Ao,
e ol ane <hree seelthet Wil make 5 patel econd e 16
hat s recondd. I he ecrd s playd o bl h rotted
i the Wz fbeion (oppasts Sicbandy 20 amunt of speed comrol
(CLARIFIER) I pocus 22 otlighi sond.
M sl ecived i stoin o on fthe SSB mades il rodce
sl lone (o telligence, unless the SSB re
om0 amacly th o ey I.y e CLARIFIER comtl. For gl
it i recommended that the AM modes be used to listen to AM signals

=i



OPERATING PROCEDURE TO CW(CARRIER WAVE) MODE
This s commricated by MORSE.CODE This an be advaniageously used

L TRANSWIT, P CW KEY by MORSECODE _switching Selector to CW
MODE nd comectons CW KEY or CW KEY JACK. Your transceier is
avomatialy changed rom RX o TX when CW KEY is in QIARK) and

e ik amoitiog coslihn, wAbost buss sassaiad
coi o o 1 W EY s, GRACEY A e
the unit s setin RX condition automatically. Be sure that the CODE trans-
mitted from.your station is heard s monitor sound from intemal speaker

(e Fig. 1)

1

I
2: SPACE SIGNAL ON

—TX
NO'SIGNAL

015 SEC

Fig. 1. Morse Code.

SeRX

*CAUTION: 1. MARK when CW KEY is closed.
2. SPACE when CW KEY is opened.

2. RECEIVE. Adjust FINE CONTROL of CLARIFIER for your desired sound
when your transceiver i received MORSE CODE Signal

ROGER BEEP
i tancevr s on tomil opeaion, your radio sutomatialy
sy uu lndin o den offheNgd of your e cnocte
on s ovr through e s, Plese note 1t 1
RUGER BEEP s 0.1552¢6nd a the oment PRESS TOTALK SWITCH
KNOB

Fig 2, SPEAK acer,
k e

PRESSTOTALKON  PRESSTO-TALK OFF

-13-



ALTERNATE MICROPHONES AND INSTALLATION
For best sl dh wa shoud et s lowmpetance dynarc type
plone ot » tranusoced merphone, Tamored e
Iow output impedance characteristc. fophones must be povided with 3
fouriad cable The audio sonductor i fs shldedlnd sompre two o e
ds. The fourth lead i for receive control, and third i for transmit contre

hould
4 WIREMIC CABLE
Pin Number Mic Cable Lead
Audio Shield

Teansmit Control
Receive Contral

Fig. 3. Your transceiver microphone schematic.

the micophone e uid 1 providd withpr<ut i, ey s b revised
as foll

- Cu el s Hhat 0 extend 716" beyond the plasic st ket of
the microphone cabl
A e ol be cut 1 e s engh. Siipthe ends o ach i 1"
and tin the expo

Before hcgmmg the actulwiing el the it andwig nor
maton proviled with the mictoghong £ e im head re-
aied in soldeing 4 xposcd i enghe 10 i
i 0 avid Soing when the mlcmplmun pxu, s reassembled.

.



N

5. The e st now be S0l (o the
Ira npin

KNRLED
ING
\

HousING
\

A MICROPHONE CONNECTOR ASSEMBLY
wasHER

=
8. MICROPHONE CONNECTOR DISASSEMBLED FOR WIRING

Fig. 4. Micraphone plug wirin.

Reunove the relaning screw.

Unserew the housing from the pin recept;

el body.

Loosen the two cable clanp ret

Feed the microphons cable through the housing knurle ring nd washer 35
shown Fig.

as indicated in the above wiring
tables. s available it should he used 10 hold the pi
e oy Fiiog e opecon, 2t bl bants e e 15
pecform the soldering. If a vise or clamping (6ol is not available, the pin te-
:zpli:lc body £2n beibeld in 5 Saiony.pogiion by inserin it e the
ek Yot o ot 5 of the micro.

P b o A i receptacle of each pin of the
plug.

15—




=

3 2
ol
= ~

® 0
0 o,

g, 5. Microphone plug pin numbers viewed from rear of pin receptacle.

Be sure that the housing and the knurled ring of Fig. 3 are pushed back onto.
e mictophone eable before starting to solder. If the washer i not captive o
the pin receptacle body, make sure that it s placed on the thieaded portion
ol the pi etk body balre ol

If the microphone jac 0 hold the pin receptace during the soldering,
opeaion, o e ar obaod whet the comectons togine L und 3 a1
made fizst and then the connections o pins 2 and 4. Use & minimum amount
e sk A giaigh on b,

Wl all sldriag conaeons o he pns of (1 mitophae plug st com
plete, push the ind the housing forward and

D e tueSied paeh of e i regPiua85? N
the screw clesrance hole n he plug housing with respect o he hreaded ole

clockwise may be requirc
the pin receptacle body. When these are aligned, the retaining screw is then
serewed into the place (o secure the housing Lo the pin receptacle hody.
TheWio calecamp finer Y dould now b tighiend 1o s he
Housin to the mictgphong ot I th cuting have been carefully
Tolowed, the cable comp shouldsecue 10 he mslating cket ofthe mio.
phone cable

completion of the
‘mictaphane plugin the tra

nictophone plug wiring, connect and secure the

16—
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