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OPERATION

SPECIFICATIONS
TRANSMITTER RECEIVER
Frequency Range: Freguency Ranga:

28.0000- 29,9930 MHz

Tuning Sleps:
100 Hz, 1 KHz, 10 KHz, 100 KHz, 1 MHz

Emission Types:
LSE, USB (A3J), CW (A1), AM [AZ), FM (F2)

Carrier Suppression:
better than 40 dB balow paak oculpul

Unwanted Sldeband Suppression:
batter than 50 dB below pask output {1 KHz tons)

Spurious Radlation:
better than 50 dB below peak autput

Audlo Response:
better than 30 dB balaw peak culput

Frequency Accuracy:
betler than + 10 ppm from 0 - 40 degraes C ailer
16 rminude warm up

Modulation Type:
AL Balanced Modulator
Ald: Vollage Modulater
Fi Frequency Modulator

Masximurm FM Deviation:
+ 1.5 KHz

Output Impedance:
50 ohms (neminal), unbalancad

Microphone Impedanca:
lowe {500 ta 600 ohms)

POWER CONSUWFTION:
0Watt  © Amps
ooWatt 26 Amps

POWER OUTPUT:
30y hMiodal CW 30Waits 558 26YWsiis FEP
Al BWatts FiW BWatts AMS
100V Model CW 180Watls SSB 120Watts PEP
A EWatts Fiv 30Watis RMS

200004 - 25.89992 MHz

Clrcult Typs:
Superheterodyne, dual conversion

Clarifier Ranga:
+ 500 Hz

Senstlvity:
{CW, 558 end AM figures measurad tor 10 46
5+ NN

SSA, CW baterthan 0.3 uY
FM hatter than 0.5 u¥ for 12 88 SIMAD

Intermediate Frequencles:
1stiF 10.695 MHz
Znd IF 455 KHz
SSB, CW  IF 10.695 MHz

Image Rejection:
beiter than 70 ¢8

IF Rajection:
beller than 80 dB for all frequencies
Selectivity:
—BdB —E0dB
588, oW 4.2 KHz BEHKHz
AM. Fi 6.0 KHz 18 KHz

Moise Blanker:
Switchable six stage high gain type

Dynamic Range:
betier than 100 dB

Audio Output Power:
2 walls minimum {into 8 chms, with legs than 10%
THD)

Audlo Qutput Impedance:
8- 16 ohms

POWER CONSUMPTION:
500 Milllevps
DIMENSIONS
Sowalt H—23/8° W-=7/34" L-1
WT:3 LB
100Walt H—238 W-73M" L3
WT:SLE
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INTRODUCTICN TO THE RANGER AR-3500

The Ranger |s a multi-function, computer-contralled HF amateur ransceivar. it combines reliable performance and sase
ot use with advanced foatures such as autcmatic scanning of your favorite frequencies and spllt frequency cperation,

The Ranger operates In any of five transmission modes: AM, FM, LSB, USB, and CW. 1t is designed lor mokila or basa
station (with preper power supply) applications and is dofiverad ready 1o use. The frequency rangs and scanning incre-
menie ara praset. However, you can change these settings whenever you wish using 1he convenient frant panal contrals.

The Ranger incorporates a microprocessar that allows you to {ailor its operation lo your special raquiremants and prater-
ancas. For exampls, the Iransceiver's computer memory can store your favorite frequencias. You then can scan thoss
frequencies automatically by prassing a single buttan. Or you can manually select a specific channsl. Up ta five fraguen-
eias can be saved and scanned from the ransceiver's memary.

In addition, split frequency operation lets you transmit and receive on two different frequensias that you selact. This
privacy fsaturs may ba changed as often as you want.

All of the: eapebilities described above as wall as installation instrustions and descriptiuns of ransceiver conirals are
detailed in this manual.
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RANGER FEATURES

+ Conveniant, essy-to-use frant panal contrals
* Al moxde oparation

* Progremmatla scanning range

« Seanning in 100 Hz, 1,000 Hz, 10,000 Hz, and 100,000 Hz Increments
* Uplo fiva ussr-selectable frequency channels

* Fawrwite channsl scanning fram mermary

= Spiit frequancy operation fer greater privacy

= High gain noise blankar — effective on pulse fype (ignilion) nofsa.
= Easytoread LED frequancy display and status indicators

LIMITED WARRANTY

Clear Channel Corporation warrants this procluct 10 be free from defects of labor and material for a perlad of one year
from ihe original data of purchase. This limited warranty is subject 1o repair or rapiacemant of defective companants only.
Tha warranly is vaid if the unit has been tampered with or misused.

IMPORTANT TO VALIDATE WARRANTY

The enclosad warranty envelope must be complalad and returmned postage pald by owner to Claar Channal Gorporation
within 15 days of purchase. It must ba accompanied with 2 copy of the original sales recsipl. Owner must ratain original
sales recelptor proof of purchase,



INSTALLATION
The Rangear AR -3500 lranaceiver is easy lo inglell. All the necessary pans have been included with your shipment,

1. Unpack the unit and inspect all parts provided.

Carefully remaove the radio from the packing carton and examine it for shipping damage. If any damaga is found, contact
the retail dealar Im mediaiely. Save the carten and pat:}:lng materials for tulurs starage ar shi pplng.

2. Merily 1hat you have received all peris and eccessories.

The lollowing ilems should have been included in your shipment:
Transeeiver
Microphone
Porver calle
Mounting bracket
Instaliation hardware

3. Install tha transcaivar.

Choose a lacation for the Iransceiver where thera is easy accees to tha front pansl and frea air circulalion al the back of
the unit. I you are installing ihe radia in & vehicle, attach the mounting brackst first, then attach the lranscelver Lo the
mounting bracket using the hardwara provided. Befora making any alectrical connecticns, make sure e iransceivar is
turnad off (AF GAIM contral).

4. Make powar connections.

The lranscelver works on any regulated 13.5 VDG negative ground source. An automobile 12 volt negalive ground systam
i5 usually more than adequate.

Thea condition of a wvehlcla's elecirical system can affect operation. A low battery, worn generatoriallernator, or poor voltage
regulator will impair the performancs of the transcoiver as well as the vehicle. For example, high noise generation or low
voltage delivery can result from these conditlans.

IF an A power supply is used with your transceiver, make sure it is regulated and rated for at lsast 7AMPSs, for 30V model
and 25 AMPS for 100W model  Low vollage while under lead will reduce recelver galn and transmitter oulpul.

CAUTION

Vollage above 15 VDG will damage your radio, Be sure 1o check Ihe seurce vollage before connecting the power
card.

The DC power cable that connaects fo the transceiver's rasr panal has a pasitive [+ ) red wire and a negalive | - Mack
wire. It you are installing tha radio in a wshicle, it |s recormmendad that you connect theae wires directly 1o the battery
terminals. If this is not posaible, use any comvenient B+ lead in the interior of the vehicle and the negative frame, The
transceiver has an internal DG Titer hat eliminaies & large amount of ransient voltage spikes.

5, Connectthe antenna

You can oparate the transcenar with any standard 50 ohm ground-plana, vartical, mobile whip, long wire, or similar
antenna. A standand 30-239 type connactor (s provided on the rear panel of the transceiver for use with a PL-259 antenna
connactor,

A ground-plane antenna provides greater coverage and is (deal for base statlon to moblle operation since 1t Is essentlally
nen-directional. From base statlon 1o bagse station, or paint to polnt operation, a directional beam cperatas at graater
distances even under adverss conditlons.

A non-directional antenna should be used In a moblle instaliation; a vertical whip antennais best sulted for this purpose.
The base loaded whip antenna normally provides effective communlcations. Far greater range and more raliable opera-
fion, a full quarter wave whip may ba used. Either of these antennas use the metal car body as a ground-plana. The shigld
af tha base as well a5 the meatal case of the transcelvar shoukd be groundad,

G. Attach the microphong to the radio,

A high quality, dynamic microphone is supplied with the Ranger Uranscelver, Simply plug it Inle the jack provided on the
front of the franaeeiver. To fransmit, press the PTT (Press-io-Talk) bution; release the button receive.

NOTE
The rear panel of tha trangcaiver inclisdes connestions for an optionsl axtarnal spaakar and CW key deavics.
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' CPERATION

Once installed, your transceiver Is ready Lo use. Tha frequancy rangs Is presel at 28.000.0 to 29.999.9 MHz and the radio
- automatically scans in 100 Hz incremenis. Basic aperation using thesa pre-cstablished eattings is daseribed below.

Thig Ranger provides the flexibility to change theza settings, scan only your favorite frequencles saved in memaory, and
use the splil frequency feature. These advanced methods of operation also are described in this section,

o ' NOTE

Many of the controls doscribed in Lhis =action perform multiple functions. For a detailed description of #ach
contrdl, refer to the CONTROLS AND FUNCTIONS section.

Baslc Scanning
To turn on the lransceiver and scan the full frequency range in 100 Hz incramants, follow these steps:

1. Turn onthe backup voltage pewer, (Tumn the RESET control clockwise untif you heer a click.)
2. Turm on the transceiver power, (Turn the AF GAIN control clockwise until you hear a click.)

3. Turn the mode selector to the operaling mode you want Lo uae (FM, AM, USE, LSE, CW).
4,

Prass the UPPER SCAN switch to scan the full fraquency range from its lower limit (28 [000.0} to the upper limit (25.999,5),
Fress the LOWER SCAN switeh to scan the fraqusncy range from ils upper end 1o the lowar end.

You'll notice that when the radio reaches sither the upper or lower limit of its range, it automatically goes to f
the other ranga limit {rollover) and continues scanning In the same direction {up or dowr).
You ean changs scanning direction whenever you wish by pressing eilher the UPPER or LOWER SCAN buttan, i

5. Ifthe radio does nat begin gcanning immediately, adjust the 50 (squelch) control clackwise untll the frequency displey
bagins to change.

Use S0 Lo silence background noiss; turn the control clockwise until the naiss disappears. This alse reduces
the Rangar's abillty to receive weaker frequencies. To pick up more frequencies, urn S0 counterclockwise,
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Varlations on Basic Scanning

Changa Scanning Increment:

The Ranger is preset to scan at 100 Hz incroments. You cen change the scanning incremeants by pressing the sppropriate
gwitch on the front panel while the tranecelver is acanning.

For xample, to scan in 10,000 Hz Increments, press the upper 10K switeh . The radia immediately beging scanning in
10,000 Hzincrerments.

You can change the seanning increment whenever you wish whils scann Ing.
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Change Frequency Rangs:

The full scanning range of the radia is 28.000.0 to 25.508.9 MHz. ¥ou can rastrict the scanning rengs 25 folmws:
1. Press the MANUAL buttan, {If the transealver was scann ing when you pressed this bullon, the ssanning stops.)
2. Press SCAN PRG.

3. Using the momantary switches below Lhe frequency display, enter the scanning Incrament youwant to Luse (e.q., 100 Hz,
1K, 10K). You must enter the scanning increment before setting the frequancy range. Be sure to prass the upper switch.

4. Prass ENTER. The frequency dieplay will flash once.
_5- Enter the dasired lower end frequency using the momentary switches. Esch switch corresponds to the LED {light

emitting diode) above it. Press the upper momantarny switch to Increase the number, press the lower switch 1o decresss
the dis played number, The display will changs as you enter cach numbar,

HELPFUL HINT: It the frequency you want to enter |s greater than he onae currently displayed, it is best 1o anter the
numbers from right ta left, If the desirad frequency is lewer than the one curmantly displayed, work from left 1 right.

8. Prass ENTER. The display will flash.



7. Enterthe upper end of the frequency range you want to selusing the same swilches as described in siep 5.
MOTE: Yau can enter either the upper or lowsr frequency ranga first.

8. Fress ENTER. The frequancy dizplay will flash wice.

9. “Press upper or lower scan button to sart sCanning.”

10, i you wish to delete a cerain frequency fom within the scanning range salectad, simply press the cancel switch whils
the radio i on that frequency. This procedune may be used for daleting up to five differert frequencias,
NCTE: Radio rmust be in scan mods during this oparation,
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Enter a Specific Fraquency:
You can manually select a specific fraquency without scanning,
1. Press MANUAL.

2, Usethe momentary switches to enter the frequency. Each switch corresponds to the LED above it, Press the upper
swilch 1o increase the displayed number; press the keaer switch to decrease the numbar,
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Using the Memary

The computer control features of the Ranger allows you to save your favarite frequencies In the transceiver's memory.
You can assign specific frequencias to any of 5 channals and then 2can only those channels using the MEMORY butlan,

Storing a Fragusncy in Memery:
To assign & frequency to a speciflc channel and stors it in memary, follow these steps:

1. Progs MANUAL,

2. Entar the desired fraquency using the momantary switches. Esch switch corresponds lo tha LED display above it, Press
thie upper switch to Increase the displayed number: press the Iower switch 1o decrease the numbaer,

d. Prazs ENTER. The display flashes once.
4. Pressthe upper switch for the channel {CH1, CHZ, ... CHS5) to correspond with this frequancy,
5. Prass ENTER again, The display flashes twice and the channel LED fiashes oncs,

STORING A FREQLIEMGY |N MEWORY
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6. Repeat steps 2 through 5 for each fraquency you want fo save In Mmemary.

Scanning Mamary

There ars two methods to scan the frequencies you have saved in memory; manual or automatic,
To manually scan memary:

1. Pross MANLUAL




-

2. Turn 84 counterclackwise , but not off,

3. Press MEMORY. Each time you press this bution, the radio seans to the next channel In numerical order (i.8., channel
1, channel 2, etc.). If you have not asslgned frequencias to all five channzls, the radio scans only those channals that
have been assigned a fraquency.

TO MANUALLY SCAN MIMORY;
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To automeatically scan memory:
1. Press MANLUAL,
2, Press MEMORY onee.

3. Tum SQ clockwize unlil the fransseiver baings to acan tha channels sutometicalty. The fregurency diaplay will change
and the channal LEDs wil ight brisfly 23 aach saved frequency is scannad. The Ranger akvays scans the frequencies
saved in memary in numerical order according to the channel number (i.6., chennel 1, channel 2, ste. ),

4, To stop autometio scanning, tum S0 counterziockwisa or press MANLUAL.

TO AUTOMATICALLY S0aM M EMORY:

'_,a-:.'u-\“

MARUAL  MEMORY -
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Cancel a Frequenecy Saved In Memory:

If you have saved a frequency and assigneditto a sp-aci'li: channel, you alea can cancel it. Onca cancelad, It is no ionger
savad in the transceiver’'s memory. To cancal a channsl:

1. Press MAMNUAL

2. Manually scan to the frequency you want to cancel using the MEMORY bution.

3. Prese CANCEL,

NOTE: Tocancal everything you have savad in memory, turn the RESET contral off and back on again.

T CAMCEL & FREQUEMTCY SAVED |H MEMDHY
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Change a Channel Freguensy:

You can change the fraguency assigned 1o any channel by simply overwriling the previous freguency, Follow Lhe aame
aleps described above under Storing a Freguency in Memory. The channel will lhen be asaigned the new frequency
ingtead of tha old one.

Split Frequenpy Operation

¥ou can frenamit and receive on different frequencies and prasel the frequencies you want to use, Once set, the Ranger
automatically goes lo the transmit freguency when the PTT button Is pressed. When the PTT button |s released, the
trenscaivar goes o tha recaive freguency.

Presel the Raceive and Trenamil Freguencies:
1. Prese MANLAL,
2. Make sure that the SPLIT, SPLIT PRG, and 4/ - buttens are out.

3. Enter tha raceiva frequency using the momentary swilches. Each switch corresponds to the LED display abova it.
Prass the upper switch to Increasa the displayed number; press the Iowar switch to dacraasa tha numbar.

4. Fushthe SPLIT PRG button [n. The frequency dispiay wil changs 1o ail zeras (0,

NOTE

If you have previously programmed aplit frequancy operation, the (as! ol you enterad will be displayed (irelead
of zeras) when you press SPLIT PRG.

5. Enterthe difference batween the raceive and transmit frequanciss using the momentary swilches an the front panal.
For axample, [f the transmit frequancy will be 1.5 MHz higher or lower fhan the receive iraquency, entar 1.500.0.
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SPLIT FATRUENGY OPERATION
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s Bplit Frequenay Operation:
1. Turn SPLIT PAG off. Bulton should ba o,
2 Turn SPLIT on. Butlon should bs in and the SPLIT LED on the frant panel will ight,

3. Press +/— In Iftha irensmlt frequsncy will be higher than the receive frequency. The button should be out if the
transmit frsquancy is Jower than the recelve frequancy by tha increment entered during the program procadure.

NOTE

The transcelver wil nat allow & ransmit or regeive fraquensy that is higher ar Iower than the upper lmits of
the frequency rangs. ' '

4. Press (he ETT button onibe misrophana to talk, release to receive. The fransceivar displays tha transmit irequoncy
when the button is pressed and the TX LED on the frant panel wilk light, YWhen the button is released, the lransceiver
diaplays the receive frequency and the RX LED on the front panel will light.
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If you change the displayed fraquency while using split fraquency oparation, the naw frequancy bacomeas your
recelve frequancy. When you press the PTT bution to transmit, the tranaceiver spiifs fram the current fraquency
instead of tha one you enterad when you programmed split fraquancy operation. :

5. Todiscontinue split n;:a_raiin'n, release the SPLIT button {out position), The SPLIT LED will go out.
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CONTROLS AND FUNCTIONS

The Ranger radio provides a variety of capabilities. To help mu'lalce ,a::luamége of those capabilities, the front panal
controls are designed for convenlence and eass of use. Thair functions are described below,

1. AF LEDs indicale the amount of ransmitted power. As the LEDz light across the ecale, they shaw the relative power of
your transmission signal. :

2 5 LEDs indicate the signal strength of the signal you ars receiving. As the LEDs light across the scale, they
show the relative power of the signal.

3. CLARIFIER is a fine tuning control. You can adjust a frequency + 500 Hz for basl receplion.

4.  RESET ia on the onfoff control for the radio’s backup voltage power. When this controd is turned an, there is enough DC
power 10 maintain any information you heve seved in memery. Turn tha control clockwize untll you hear a click to turn
on tha backup power. If you turn this control off, anything seved in memory is erased.

34 (sguelch) is & sacond function of this control, Use iLto silence the background (whits) nolse, ta adjust the trans-
celver's ability 1o receive signals, and to control sutoralic scanning of the memory. Tum SQ clockwise 1o silence
background noise. Tum SO counterclockwis2 1o Increase the Ranger's ability to raceive weaker frequencies. This control
also starts and siops automalic scanning of frequencies saved in memory. Tum 53 clockwisa to fnltlate avtomatic
scanning; turn it counterclockwise ta stop automalic scanning of memary {after pressing the MEMORY button).

5. MIC GAIN increeses or decreases the powsr of the microphone amplifier circuit. To increase its gain, turn the: control
clockwise; to dacraase gain, tum the control counterclockwise. For the optimum setting, press the FTT button and
turn the contral clockwise until all RF LED= light. Then, turn the contral counterclockwise until the last LED just sians
to flicker.

SAANL SWITCH —pull this kot 1o ten on automatic nose limiter,

6. RF GAIN adjusts Lhe transcaiver's sensitivity to beth signals and baskground noisa. 1t 2ffacts the distance
at which you can receive a signal. Tum the contrel counterclockwiza to raduce the Ranger's sensitivity. This

is particulatly vaelul in areas where there is & lot of cangestion {many signals closa togsther on the frequency
rangeh.

EANE SWITCH—pull this knob 2 tum on noise blanker.

7. The frequency display consists of eight {8} numerical LEDs, It displays the frequency In use from 28.000.0 MHz to
29,9999 MHz, :




8. The momeniary switches are used for a variety of purposas described balow:

10.

11,

12,

13.

14.

15.

16.

17.

18,

19,

20.

SCAN Press uppes switch lo scan frequencies inan upward direetion; press lower switch to scen frequencies in

decreasing order. 100K, 10K, 1K, 100H2 {scanning increments) Press the appropriate upper momentary switch ta
selact the seanning inerement (i.e., 100, D00 Hz, 10,000 Hz, 1,000 Hz, or 100 Hz).

To change the fraquency displayed, press the upper switch to increase the displayed number or lower switch to
docrease the displayed number, Use the switchas in thiz manner when selecting a specific frequancy, saving a
frequency in memary, or selting frequencies for spiit frequency oparation.

CHI, GHZ2, CH3, CH4, CHS (channel selection) When saving a frequency in memary, prese 18 upper switch that
cormasponds to the channel number that you want to assign o that fregquency.
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. MAMNUAL I used befare starting or restarting severel pracedures. If you are scanning frequencies, scanning will stop

when you press this button. Press MANUAL before direcily snfering a frequency, before antering a new upper or lowst
frequency range limit, and before you begin the procedurs for staring requencies in memory or setfing frequencies
for split operation.

MEMORY scans the frequencles that you ave saved In mamory. IF SQ s turned down (counterclockwise}, MEMORY
scans fa Lhe next channel sach time the button |5 pressed. 1f 5Q is turmed up {clockwize), channels are scanned
aulomatically when the MEMORY button |5 pressad once.

CANGCEL clears a frequancy that has bean assigned 1o a channel and saved in mamery. Use the MEMORY button to
dizplay the frequency and press CANCEL.

ENTER ia used when you are changing the fraquency ranga or saving frequencles in memery. Press EMTER when
o want the transcelver 10 aceept the fraquency displayed as the one you want la use. For example, if you are
changing the frequency rangs, press ENTER ance after you anter the upper frequency and again after entering the
lowier frequency. ENTER is used in'the same way when saving your favorite [requencies in memory.

SGAN PRG is uzed when you want to change the frequency range of the transceiver. Press thia bulten befara
entaring the new upper and lower range limits,

Status LEDs provide the following infammstion: | .

RiX lights whenever tha AF GAIN s on and the microphane's PTT button is released.

TX lights whan you ara transmitting (i.e., pressing the PTT bulton an the microphone).

ST BY is not currenily Implemented. This LED will be used when addilional accessories are availabls.
SFLIT lights when you are using split frequency operation {the SPLIT Gutlen is pressed inj.

Channal LEDs (GH 1, CH2, GHA, CH4, CHE) provide informat|on about frequencios saved in memary. An LED flashes
orice when you save a Ireguency In memory by pressing one of the chanha! switchas. When you scan memory
automatically, esch LED lights briefly as the channel"s frequency is scanned. A channal's LED alsolights whan
manually scanning memory and when that channel's frequency |5 In use.

SPLIT |5 pressed in when you want 1o use split irequency operation. Relzase the button (out position) when you want
to resume normal operation.

SPLIT PRG is Used when satting the frequencias for split frequency operation. The bullen should be out when you
enter the receive frequency. Press SPLIT PRG in before enlering the difference {number of MHz) between the recsive
and transmit frequencies. This bution should ba out when actuslly using split frequency operation.

+{ = is used with split frequency operation, Tha button should be out when you ars setting the receive and transmit
fraquencies. During eciugl operetion, press the button [n 1f the transmit fraquency is higher than he receive fre-
guency. The button shoukl be out if the transmit frequency 15 lowsr than the recelve frequency.

OFFIAF GAIN is the ondoff and volume contrel for Lhe Banger. Turn the control clockwise untll you hear a click to turn
on the transgeiver. Continue ta turn the contral clockwioe 1o increase the valume; tum i countarclockwiss to decrease

the valume,

MODE SELECTCR iz used to select one of the following operating modss:
Fii (F3) Frequency Modulation

AM [A3) Amplitude Modulzation

USB (A3J) Upper Side Band

LSB(A3)) Lowsr Side Band

CW (al) Continuous YWave
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