RANGER AR-3500
OPERATING MANUAL




INTRODUCTION TO THE RANGER AR-3500

The Ranger |s a multi-function, computer-contralled HF amateur tranaceiver. it combings reliable performance and sase
of uss with advanced foatures such as automatic scanning of your favorile fraquencies and spllt frequency oparation,

The Ranger operakes In any of five iransmission modes: AM, FM, LSB, USB, and CW. 1t is designed lor mokila or basa
station (with proper power supply) applications and is delivered ready to use. The frequency range and scanning incre-
mante ara prasat. 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 to your special raquiremants and prater-
encas. For example, the Iransceiver's computer memery can siere your favorite frequenciez. You then can scan thosse
frequencies autornatically by pressing a single button. Or you can manually select a specific channel. Up ta five fraquen-
cigs 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 featurs may ba changed as often as you want.

Al of the capebilitios described above as well as installation instrustions and descriptions of transceivar conlrals are
detailed in this manual.
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RANGEH FEATURES

= Conveniant, easy-to-use front panat cantrols
+ All mode oparation

* Progremmatla scanning range

= Seanning in 100 Hz, 1,000 Hz, 10,600 Hz, and 100,000 Hz Incremenis
* Up o fve usst-selectable frequency channels

» Fawrite channsl scanning fram memary

= Spfit frequancy operation for groater privacy

= High gain noise blanker — effective on pulse type {ignilion} noiza.
= Easytosead LED frequancy display and stetus indicators

LIMITED WARRANTY

Clear Channal Corporation warrants this procuct 1o be free from defects of Iabor and matarfal for a period of one year
from ihe original data of purchase. This limited warranty is subject 1o repair or rapiacemant of defective companants only.
The warranly is vaid if the unit has been tampered with or misused.

IMPORTANT TO VALIDATE WARRANTY

The enclosad warranty envelope must be completad and returned postage pald by owner 1o Clear Channal Corporation
within 15 days of purchase. It must ba accompanied with 2 copy of the ariginal sales recsipl. Owner must retain original
sales recelptor proof of purchase.



INSTALLATION
The Rangar AR -3500 lranaceiver iz eaay Lo inalall. All lhe necessary parts have been included with your shipment,

1. Unpack the unlt and inspact all parts provided.

Carefully remove the radio from the packing carton and examine it for shipping damage. If any damaga is found, contact
the retail dealer Immediately. Save the carton and packing materials for tulure starage ar shlpping.

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

The lallowing ilems should have been included in your shipment:
Tranaceiver
Microphone
Prerver calle
Mounting bracket
Instaliation hardware

3. Install tha transcansar

Choose a lacation for the Iransceiver where thera is easy accees o the front pansl and frea air circulalion al the bagk of
the unit. ifyou ara installing the radia in 8 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 the ransceiver is
turnad off (AF GAIM coniral).

4. Make powar connections.

The ranscelver works on any regulated 13.5 VDG negative ground source. An automobile 12 volt negalive ground system
is usually more than adaquate.

Thea condition of a vehlcla's elecirical system can affect operation. A low battery, worn ganerator/allernator, or poor valtage
regulator will impair the perfermancs of the transcoiver as well as the vehicle. For example, high noise generation or low
voltage delivery can result from these conditlons.

IF an AC power supply is used with your transceiver, make sure itis requlated and rated for at least 7AMPs, for 30V model
and 25 AMPS for 100W model  Low vollage while under load will reduce receiver galn and transmitter ouiput,

CAUTION

voliage sbove 15 WO will damage your radio. Ba sure 1o check the sourca vollage before connecting the powar
cord.

The BC power cable that connects fo the transceiver's resr panal has a pasitive (+ ) red wire and a negalive | - ) Mack
wire. It you are installing tha radio in a wehicle, it |s recommendad that you connect these 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 filter hat eliminates & large amount of ransient voltage spikes.

5. Conneclthe anlenna

You can operate tho transceiar with any standard 50 ohm ground-plane, vartical, mobile whip, long wire, or similar
antenna. A standand 30-239 type connector 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 bage station, of point to polnt oparation, a directional boam cpaeratas at groater
distances even under adverse conditlons.

A nan-directional antenna should be used In a moblle instaliation; a vertical whip antenna is best sulted for this purpose.
The base loaded whip antenna normally provides effective communlcations. Far greater range and more raliable opera-
fion, & full quarter wave whip may be used. Either of these antennas use the metal car body as a ground-plana. The shigld
of the base as well as the metal case of the transcelver should be grounded.,

6. Attach the microphong o the radio,

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

NOTE
The rear panel of the trangceiver inchedes connections for an optionsl axtarnal speakar and CW key deavics.
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CFERATICN

Once installed, your transceiver Is ready Lo use. Tha frequancy rangs is preselal 28.000.0 to 29,9999 MHz and the redio
automatically scans in 100 Hz increments. Basic operation using thase pre-ostablished eattings is dascribed below.

Thg Ranger providas tha flexibllily to change thaza settings, scan only your favorite frequencles saved in memncry, and
use the splil frequency feature. These advanced methods of operation also are deseribad in this section.
NOTE

Many of the controls described in Lhiz saction perform multiple unclions. For a detalled deseription of aach
contrad, refar to the CONTROLS AND FUNCTIONS section.

Basle Scanning

T turn on the transcaiver and scan the full frequency range in 100 Hz incremants, fofiow these steps:

1. Turn onthe backup voltage pewer, (Tumn the RESET control clockwise untif you hear a click.)

2. Turn on the transceiver pawer, (Turn the AF GAIN control clockwise until you haar acilck.)

3. Turn the mode selector to the aperating mode you want to use (FM, AM, USE. LSB, CW).

4. Prags the UPPER SCAN switch to sean the full frequency range from s lower limit (28.000.0) fo the upper limit (25.998,8),
Press the LOWER SCAN switch to scan the fraqusncy range from ils upper end to the lower end,

You'll natice that when the radio reaches sither the upper or lowsr limit of its range, it automatically goes to
the other range limit {rollover) and continues scanning In the same directlon (up or down).

'fou ean changs seanning diraction whenever yau wish by pressing eilher the UPPER or LOWER SCAN burttan,
§. IFthe radio does nat begin scanning immediately, adjust the 50 (squelch) control clackwise untll the frequency displey
bagins to change,

Use S0 Lo silsnce background naiss; turn the control clockwise until the noise disappears, This also reduces
the Rangar's abillty to receive weaker frequencies. To pick up more frequencies, 1urn SQ counterclockwise,
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Varlations on Basic Scanning

Change Seanning Increment:

The Ranger is preset to scan at 100 Hz incroments, You cen change the scanning incremants by pressing the appropriate
switch on the front panel while the tranecelver is scanming.

For example, to scan in 10,000 Kz incraments, press the upper 10K switch . The radio immediately begina scanning in
10,000 Hzincrerments.

You can change the sca nning incrament whenever you wish whils scanning.
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Change Frequancy Ranga:

The full seanning range of ihe radic is 28.000.0 to 29.998.9 MHz. You can restrict the scanning renge as folkmws:
1. Press the MANUAL button, (Il the transcelver was scann ing wher you pressed this bulton, the scan nlng stops.)
2. Press SCAN PRG.

3. Using the momantary switches below Lhe frequency display, enter the scanning Increment you want to use (2.0., 100 Hz,
1K, 10K). You musi enter the scanning incremant batoee setting the frequancy range. Be sure to press the upper switch.
. Prass ENTER. The frequency dieplay will flash once.

5. Enterthe desired lawer end frequency using the momertary switches, Each switch corresponds to the LED {light
emitting diode) above it. Press the upper momantary switch to Increase the number, press the Iower switch 1o decresss
the dis played number, The display will changs ae yau erter cach numbsar,

HELPFUL HINT: It the frequency yvou want to entar |s greater than he onae currently displayed, it is best 1o enter the
numbers from right to lett, If the desirad frequency is lewer than the one currantly displayed, work from 1f to right.

8. Press ENTER. The display will flash,



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

8. Press ENTER. The frequency display will flash twics.

9. “Press upper or lower scan button to sart scanning ™

10. I you wish to delale & certain frequency from within the scanning range selectad, simply ress the cancel swich whik:
the radio is on that frequency. This procedune may be used for deleting up to five differert frequencias,
NOTE: Radio rmust be in scan mode during this opearation,
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Entar a Specific Fraguency:
You can manually select a specific: frequency 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 to increase the displayed number; press the kewer switch to decrease the numbar,
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Using the Meamary

The computer control features of the Ranger allows you to save your favorite irequencies In the ransceiver's memary,
You can assign specific frequencias to any of 5 channels and then scan only thoee channels using the MEMORY butior.

Storing a Frequency in Memery:
To assign & frequancy to 2 specific channel and store it in memary, follow these sieps:

1. Praes MAMUAL,

2, Entar the desired fraquency using the momantary switches. Each switch coresponds lo the LED display abova it, Press
the upper switch to Increase the displayed number; press the Iower switch 1o decrease tha numbar,

d. Prags ENTER. The display flashes onoa.
4. Pressthe upper switch for the channel (CH1, CH2, ... CH5) 1o corrsspond with this frequancy,
S, Press ENTER again. The display flashes twice and the channel LED flashes onge.

STORING A FHEQUEMI:Y I MEMORY
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6. Repeat steps 2 through 5 for each fraquancy you want fo save In Memory.

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

1. Pross MANUAL.



2. Turn 34 counterclackwise |, but not off,

8. Press MEMORY. Each time you press this button, the radio scans 1o the hext channel In numerical order (i.8., channal
1, channel 2, ete.). If you have not assigned frequencies to all five channels, the radio seans onby those channels that
howe been assigned a frequency.

TO MANUALLY SC&N MEWMORY;

e,
MANLAL MEMQRY
(=5 )+

To awtomatically scan memaorny:
1. Press MANLUAL,
2, Prass MEMORY onee.

3. Tumn S0 clockwise uniil the fransceiver baings o scan tha channals sutometicelly. The freguency diaplay will change
and the channel LEDs will light bristly a5 each saved frequency is scannad. The Ranger ahvays scans the frequancies
=aved in memary in numerical order according to the channel number (i.e., chennel 1, channel 2, et}

4, Ta slop autometic scanning, tum S0 counterslockwiss or press MANLUAL.

TO AUTOMATICALLY SCAN MERORY:

=l=iRs)

Cancel a Frequency Saved in Memory:

If your have saved a frequency and assigneditto a sp-aci'lic channel, you alsa can cancal it. Once cancelad, It is no innger
savad in the transceiver’s memory. To cancal 2 channsk;

1. Press MAMNUAL 5 :

2. Manually =can to the frequency you went to cancel using the MEMORY bution.

3. Prese CANCEL

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

r'0 CAMCEL & FAEQUENCY RAVED |N MEMDHY
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Change a Channel Freguensy:

You can change the fragueney assigned 1o any channel by simply overwriling the previous freguancy, Follow Lhe aame
ateps deacribed above undar Stering a Freguency in Memory. The channel will lhen be azsigned the new frequency
ingtead of tha old one.

Split Frequengy Qperation

¥ou can frenamit and receive on different Trequanclas and prasel the frequencies you want to use, Once set, the Ranger
automatically goes 1o the transmit frequency when the PTT button |s pressed. When the PTT button (s 1ehaased the
trenscaivar goes o tha recaive frequancy.

Presel the Baceive and Trenamil Freguencies:
1. Prece MANUAL,
2. Make sure that the SPLIT, SPLIT PRG, and 4/ - buttons are out.

3. Entertha raceiva frequency using the momentary awilches. Each switch correzponds to the LED display abova it.
Prass the upper switch to increase the displayed nuimbier; prass the lower switch to decraasa the numbar.

4. Pushthe SPLIT PRG button [n. The frequency dispiay wil ehangs 1o al zeras (0],

NOTE

If you have previously programmed aplit frequancy operation, the (as! spi! you entersed will be displayed (ireilead
of 2eros) when you prass SPLIT PRAL

5. Enterthe difference batween the receive and transmit frequencies using the momentary swilches an the front panal.
For axamplg, [t the transmit frequancy will ba 1.5 MHz highar or [ower than the receive iraquency, entar 1.500.0,

o



SPUT FATRUENGY OFERATION

ATP JIgP srow
SPUT SFLITPAG HEGEWE FRFCUEHCT AT RS

=0 Q-FEEEED-:Q

BUTICHS MUGT BE TLT E
; E 5 E B r"'l-"ﬂT‘Eﬁ I

OFNE FREOLENSY

G :
@ E ’—E—ﬂ @ ’!.‘_-?J 4 EHTEREIFFERENSE 2ETWELN | AANSMIT A MECHYE FHECUBNCIES
L3 v =.lv

.....

s Split Frequenay Operation:
1. Turn SPLIT PRG off. Bulton should ba out,
2 Turn SPLIT an. Bution should bs inand the SPLIT LED on the frant panel wil ight,

2. Press +/— In lf tha ransmit frequency will be higher than the receive frequency. The button should be ot if the
transmit irsquency is lower than the recelve frequency by the increment entarad durlng the program procadure.

by NOTE
The transcelvar will nat ellow & ransmit or reogive frequengy that is higher or lower than the upper limils of
the fraquency rangs. ' i ;

4, Preas (he PTT bution ﬂn.mﬂ.miﬁrﬂphﬂnﬂ to talk, relzase to receive. The transeeivar dizplays the transmit irequancy
when the button is pressed and the TX LED on the frant panel wilk Tight, 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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B L NOTE: J -
If you change tha displayed fraquency while using spiit iraquency oparation, the new frequency bacomes your
recelve frequancy. When you press the PTT bution to transmit, the tranaceiver spiifs fram the current fraquency
instead of tha ane you enterad when you programmed Bplit fraquency operation. '

5. To discentinue split oparation, release the SPLIT button {out position). The SPLIT LED will go out.
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CONTROLS AND FUNCTIONS

Tha Ranger radio provides a variety of capabilities. To nelp_mﬂ take ﬁﬂuar‘nége of those capabilitis, the front panal
controls are designed for convenlence and easse of use. Thelr functions are described below,

1. AF LEDs indicale the amount of ransmiltted power. As the LEDz light across the scale, thﬂy show ihe relative power of
wour transmissian SIQJ"IEI

2 8 LEDs Indlcate the signal strength of the signal you are receiving. As the LEDs light across the scale, they
show the relative power of the signal.

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

4. RESET is on the onfoff control for the redin’s backup voltage power. When this control is turned on, there is enough DC
power 1o mainkain any information you have seved in memory. Turn the control clockwize untll vou hear a click to turn
on tha backup power. If you turn this control off, anything seved in memory is erased.

3Q (sguelch) is 8 sacond function of this control. Use it to silence the background fwhits) nolse, to adjust the trans-
celver's ability 1o receive signels, and to contral sutomalic scanning of the memory. Tum SQ clockwise 1o silence
background noise. Turn SO counterciockwis2 lo Increase the Ranger's ability to racaive weaker frequencies, This control
also starts and siops automalic scanning of frequencies seved in mermory. Turmn S0 ciockwisa to fnltlate automatic
scanning; turn it counterclockwise to stop automatic scanning of memary {after pressing the MEMORY button),

5. MIC GAIN increeses or decreases the powsr of the microphone amplifier circult. Te increase ts gain, urn the control
clockwise; to decreasa gain, tum the control counterciockwis2. Far the optimum setting, press the PTT bution and
turn the control clockwise until all RF LED= light. Then, turn the contral counterclockwise until the last LED just sians
to flicker,

SAANL SWITCH —pull this kol to turn on autometic nose bmitex,

6. AF GAIM adjusts Lhe transcaiver's sensitivity to both signals and beckground noiss. |t 2Hacts the distance
at which you can receive a signal. Tum the contrel counterclockwiza to raduce the Ranger's sansitivity. This

is particulatly vselul in areas where there is & lot of cangestion {many signals close togsther on the frequency
rEnge)

BANB SWITCH—pull this knob to tum on noise blanker.

. The frequency display consists of eighl () numerical LEDs, I displays the frequency In use from 28 000, D MHz to
20,959.9 MHz,



8. The momenlary switches are used for a variety of purposes described balow:

10.
11,

12,

13.

14.

15,

16,
17,
18,

19,

20.

SCAN Prass uppes switch lo scan frequencies inan upward direstion; press loser swirch o scan frequancies in

decreasing order. 100K, 10K, 1K, 100Hz (scanning increments) Press fhe appropriale upper momentany swich to
selact the seanning increment (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 displayad number or lower switch to
decrease the digplayed number, Lise the switchgs in this manner when selecting a specific frequency, saving a
frequency in memory, or selting frequencies for spiit frequency operation.

GHI, GH2, GH3, CH4, CHS (channel selection) When saving a frequency in memary, press e upper switch that
cormasponds to the channel number that you want to assign o that fregquency.
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. MAMUAL is used before starting or restarting several pracedures. If you are seanning frequencies, scanning will stop

when you press this button. Press MANUAL beiore dinecily entering a frequency, before antering a new upper or lower
frequency range limit, and before you begin the procedurea for staring frequencies in memory or setiing frequencies
for split operation.

MEMORY scans the frequencies that you have saved in mamory. If SQ is turned down (counterclockwise}, MEMORY
scans ta Lhe next channel each time the button Is pressed. If 5O is tumed up {clockwise), channels are scannaed
automatically when the MEMORY button Is pressed once.

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

ENTER ia used when you are changing the fraquency rangs or saving frequenciea in memery. Pross EMTER when
you want the transcelver 10 accept the fraquency displayed as the one you want la use. For example, if you are
changing the fraquency rangs, press ENTER ance after you anfer the upper frequency and again after entering the
lowier frequency. ENTER is used in'the same way whan saving your favorite [requencies in memosy.

SCAN PAG is used when you weant to change the frequency range of the transcaiver. Prass this bulten bafore
antaring the new upper and lower range limits,

Stztus |LEDs provide the following information: ) :

AX lights whenever tha AF GAIM i on and the microphane's PTT bution is released.

TX lights when you are transmitting ii.e., pressing the. PTT Bulton an the miciophons).

ST BY is not currently Implemented. This LED will be used when additional accessories are availabls.
SPLIT lights when you are using split frequency operation (the SPLIT butlon is pressed inj.

Channel LEDs (CH1, CH2, CH3, CH4, CHS) provids informeation about frequencies saved in memary. An LED flashes
orice when you save a frequency in memory by pressing one of the chanha! switchas. YWhen yDu SCan memory
automatically, esch LED lights briefly as the channal"s frequency is scanned. A channal's LED also lights whan
manually scanning memory and when that channel's frequency |5 In use.

SPLIT 15 pressed in when you want 1o use split frequency operation. Release the button (out position) when you want
to resuma normal operation.

SPLIT PRG is Used when satting the frequenclas for split frequency operation. The bullon should be out when you
eniter the reteive frequency. Press SPLIT PRG in before enlering the difference {number of MHz) between the receive
and transmit fraquencies. This bution should Ba out when actually using split frequency operation.

+{— is used with splil frequency cperation, The button should be out when you are setting the receive and transmit
fraquencies. During aciusl operalion, press the button In If the transmit frequency is higher than he receive fre-
quency. The button should be out if the transmit frequency |5 lower than the receive frequency.

OFF/AF GAIN is the ondoff and volume control for Lhe Ranger. Turn the conirol clockwise untll you hear a click to turn
on the transgelver. Continue ta turn the control clockwize 1o increase the valume; tum it counterclockwise fo decrease
the valume.

MODE SELECTOR Is used to select one of the following aperating modes:
FM{F3) Frequency Modulation

AM (A3 Amplitude Modulatisn

USB(AS)) Upper Sido Band

LSB({A3)) Lowss Side Band

CW (ad) Continuous YWave



OPERATION

SPECIFICATIONS
TRANSMITTER RECEIVER
Frequency Range: Frequency Ranga:

28.0000-29.9930 MHz

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

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

Carrizr Suppression:
better than 40 dB balow peak culpul

Unwanted Sldeband Supprassion:
batter than 50 dB below pask output {1 KHZ fons)

Spurious Radlatian:
better than 50 dB below peak autput

Audlo Responae:
better than 30 dB balaw peak culput

Frequency Accuracy:
batler than + 10 ppm from 0 - 40 degraes C aitar
16 rminule warm up

Modulation Type:
AL Balanced Modulator
Al: Vollage Modulator
Fa Frequency Modulator

Masximurm FM Deviation:
+ 1.5 KHz

Output Impedance:
50 ohms (neminal), unbalanced

Microphone Impedanca:
lowe {500 ta 600 ohms)

POWER CONSUMPTION:
IWatt 6 Amps
0oWatt 26 Amps

POWER OUTPUT:
30y hiodal CW 30Waits 358 26WWsiis PEP
Al 8Watts Fi BWatts AMS
100V Modal CW 180Watls SSB 120Watts PERP
A S atts Fivl 30Watis BMWS

20.0000 - 25.8999 MHz

Clreult Typs: .
Superheterodyne, dual converdion

Clarifier Ranga:
+ 500 Hz

Sensitlvity:
{CW, 558 end AM figures measurad tor 1043
S+ BN

S58, CW bziter than 0.3 UV
FM hatter than 0.5 u¥ for 12 4B SIMAD

Intarmadiate Frequancles:
1stIF 10695 MHz
Znd IF 455 KHz
SSE, CW  IF 10.695 MMz

Image Rejection:
beiter than 70 d8

IF Rajection: .
betier than 80 dB for all frequencies
Selactivily:
—BdB -E0dB
588, OW 4.2 KHz BEKHz
AM. FIW 6.0 KHz 18 Kz

Moise Blanker: ;
Switchable six stzoes high gain type

Dynamic Range:
batierthan 100 08

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

Audio Qutput iImpedance:
B-16 ohms

POWER COMSUMPTION:
500 Milllevps
DIMENSIONS
Soiwalt H—238° W-7/34" L-1
WT: 3 L8
100Wait H—22/8 W-73M" L3
WT:5L8
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