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ICOM IC-PCR1000 Computer-controlled
Communication Receiver

Reviewed by Steve Ford, WB8IMY
QST Managing Editor available COM port. This makes the | loaded the software (supplied on two
PCR1000 ideal for use with laptops. In fact3'/z-inch diskettes) and was soon presented

Five years ago | was engaged in convethe supplied RS-232 cable was clearly chowith my choice of three radio emulation
sation with ARRL Technical Relations Man-sen with laptops in mind because it has 9-piscreens. You can choose to have your screen
ager Paul Rinaldo, W4RI, about the future ofonnectors on both ends. My desktop PGgesemble a scanner, a typical communication
radio technology. He stated, “Somedayowever, requires a 25-pin connection for itseceiver or it can manifest itself as a stack of
you'll see a wide-range receiver that will beCOM port, so | had to purchase an adaptefrack mount” components (see Figures 1-3).
nothing more than a small black box with arOne user remarked that the female DB9 con- For my first test with the PCR1000 |
antenna connector and an RS-232 computagctor on the radio was the opposite gendgicked the component screen, clicked on the
port.” That day has finally arrived, and theof other equipment in his shack, so he watol bar to select the proper COM port and
debut of ICOM’s IC-PCR1000 demonstrateshappy to see that ICOM supplied the cablethen clicked on theOWER switch (you must
that this technology is within everyone’s The manual states that the minimum comalso manually toggle theoOweR switch on
reach. puter configuration is a 486-66 with at leasthe radio).

The PCR1000 fits Paul’s prediction fairly 16 Mbytes of RAM. Theecommendegys- | selected the USB mode and then, using
well. It is small and black with a BNC an-tem is a 100-MHz Pentium, however. Wethe keypad on the middle rack, selected
tennaportand a 9-pin RS-232 connector. Theied the PCR1000 with a 486-66 runningl4.250 MHz. | clickedNT (enter) and heard
computer-to-radio connection is used fowindows 3.1and even with a 386-25. The. . . nothing! | clicked on ther GAIN scroll
control purposes. The audio signal is handleghdio worked, but operation was sluggishbar and moved it to maximum. Still nothing.
separately via three paths: a miniature exteGwitching to a 90-MHz Pentium made a hugéfter several minutes of fruitless fumbling |
nal speaker, an external speaker jack, andd#ference. For this review, | used my homédinally did what | should have done in the
wide-bandwidth data port (for 9600-baudPC, a 200-MHz Pentium with 32 Mbytes offirst place—read the manual. Upon doing so
packet). RAM and Windows 95The performance |discoveredthat SSB and CW audio is muted

The radio is shipped with a “wall cube”was utterly fluid. With this in mind, we'd when the band scope function is active. Ah
power supply, an RS-232 cable, a telescoptrongly suggest that you follow ICOM’s hah! Clicking off the band scope, | was re-
ing portable antenna and, of course, the comecommended minimum. The more CPUwarded with a flood of signals—most of them

trol software (ours was version 1.3). Theéhorsepower and RAM, the better. generated by my own computer.
manual we received initially was very Some PCs are more RF tight than others.
skimpy, but apparently a more comprehen- My mongrel homebrew model leaks signals
sive version is in the works. like a sieve. Unless you are blessed with a
The PCR1000 offers the proverbial “dc- “quiet” computer, using the PCR1000’s por-

to-daylight” coverage, from down in the VLF table telescoping antenna is bound to disap-
range to 1.3 GHz in a variety of modes (in- BOTTOM LINE
cluding AM, SSB CW and FM) and band- A terrific marriage of computer
widths. and radio, the IC-PCR1000 opens

. a world of listening and scanning
Installation | possibilities. Like other economy-

Unless you intend to use the small inter| priced receivers, it's hampered by
nal speaker, the receiver can be placed e modest dynamic range, butits fea-
tirely out of sight. For this review | opted to tures and flexibility overshadow

route the audio from the PCR1000's externd | this shortcoming to a large extent.
speaker jack to thelINE INPUT of my This is a fun product!
SoundBlaster sound card. The audio chara
teristics of the tiny built-in speaker are abou
what you would expect. Running the audi
through my computer speakers offered ava
improvement. As it stands, the unit only put
out around 200 mW or so of audio. Othe
users thought it was a bit low.

Unlike some computer-controlled radios
designed for internal installation, you don’t
have to fiddle with the guts of your PC of
sacrifice a motherboard bus slot to use th
PCR1000. It was a relief to know that | didn’t
have to pop the cover on my PC to enjoy th
radio. You're also spared the hassle of IR(
and memory conflicts; all you need is an
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Figure 1—The PCR1000 “component screen.” Figure 2—At the click of a mouse button the PCR1000 becomes
a “scanner.”
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Figure 3—Some find the “communications receiver” format
more appealing.

Figure 5—A NOAA-12 image, as received by the PCR1000.

point. With the antenna positioned nearbywas able to avoid much of the interference. Theith the optional UT-106 DSP board. The
you'll likely encounter “birdies” in abun- PCR1000’s attenuator function also helpetoard installs easily inside the radio and is
dance on almost every band. The solution ikeep the big signals down to a dull roar. activated by a button on the software tool bar
to suppress the interference from your com- The PCR1000 specifies a tuning range althis same board also works in the
puter (a potential exercise in hair-pullingthe way down to 10 kHz. Don’t go there, howdC-706MklIl). When you click the button you
frustration), use a noise-canceling unit suclever, because you won't hear much. As ware presented with a DSP “panel.” On the
as those made by MFJ or JPS, or simply lopoint out in Table 3, the usable tuning rangpanel there is a button to activate the auto-
cate the antenna a considerable distand®egins ataround 200 kHz, so VLF fans likelymatic notch filter and another to toggle the
from your computer. | chose to connect thewill be disappointed. We measured theioise-reduction control, along with a nearby
PCR1000 to my outdoor antennas, whiclsensitivity on 100 kHz at—106 dBm (1¥);  “knob” (shall we call it a “virtual knob”?) to

essentially cured the problem. on 10 kHz, it was —36 dBm (3.5 mV). select the degree of noise reduction. The au-
) ) On the HF bands the PCR1000 reallyomatic notch filter does its job adequately,
MF and HF Listening shines. | found myself plugging all sorts ofbout not nearly as well as the notch filters found

The PCR1000 opens a remarkable worltéidiscoveries” into the PCR1000’s virtually in many outboard DSP boxes. In contrast, the
of listening enjoyment. | began on the AMendless memories. As a result, | became rise reduction function turned in a stellar
broadcast band, prowling for stations duringegular listener of rugby broadcasts fronperformance. By clicking on the switch and
the evening hours. As you'll see from the meaRadio New Zealand International, politicaladjusting the knob, | was able to bring
sured specifications, the PCR1000 lacks theommentary from Radio Sweden and culturalinlistenable signals into the clear. Yes, the
kind of dynamic range necessary to hold itprogramming from Radio Korea. signals were accompanied by the usual “hol-
own against strong adjacent signals. Most of By the way, tuning speed and steps werew” sound common with this type of audio
the numbers were in the 50s, and the thirchicely implemented. One veteran radio oprocessing, but it was an entirely acceptable
order-intercept point was well into negativecalled it “one of the better mouse-driven artrade-off—particularly compared to not be-
numbers (see Table 3). By listening to AMrangements for tuning that I've used.” ing able to hear the desired signal at all!
stations in upper or lower sideband mode, | For this review we ordered our PCR1000 Without the DSP option, the PCR1000 is
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Table 3—ICOM IC-PCR1000, serial number 01854
Manufacturer’s Claimed Specifications

Frequency coverage: Receive, 0.01-824; 849-870; 894-1300 MHz.

Modes of operation: FM, WFM, AM, USB, LSB, CW.
Power requirements: 0.7 A (max volume), 13.8 V dc +15%.
Size (HWD): 1.2x5x7.8 inches; weight, 2.2 Ib.

CW/SSB sensitivity (10 dB S/N): 0.5-1.8 MHz,
0.56 pV; 1.8-30 MHz, 0.28 pV; 30-50 MHz,
0.35 pV; 50-700 MHz, 0.2 pV; 700-1300 MHz, 0.25 pV.

AM narrow sensitivity (10 dB S/N): 0.5-1.8 MHz,
2.5 uV; 1.8-30 MHz, 1.4 pV; 30-50 MHz, 1.8 pV;
50-700 MHz, 1.0 pV; 700-1300 MHz, 1.3 pV.

FM narrow sensitivity (12 dB SINAD): 28-50 MHz,
0.5 pV; 50-700 MHz, 0.32 pV; 700-1300 MHz, 0.4 pV.

FM wide sensitivity (12 dB SINAD): 50-700 MHz,
0.79 pV; 700-1300 MHz, 1.0 pV.

Blocking dynamic range: Not specified.

Two-tone, third-order IMD dynamic range:
Not specified.

Second-order intercept point: Not specified.
IF/audio response: Not specified.

Spurious and image rejection: Not specified.

Squelch sensitivity (threshold): SSB/CW, 0.5-1.8 MHz,
14 pV; 1.8-50 MHz, 7.1 pV; 50-700 MHz, 5.6 pV;
700-1300 MHz, 7.1 pV; AM, 0.5-1.8 MHz, 1.8 pVv;
1.8-50 MHz, 0.89 pV; 50-700 MHz, 0.71 pV;
700-1300 MHz, 0.89 uV; FM, 28-50 MHz, 0.63 uV;
50-700 MHz, 0.5 pV; 700-1300 MHz, 0.63 pV;
WFM, 50-700 MHz, 5.6 pV; 700-1300 MHz, 7.1 pV.

S-meter sensitivity: Not specified.

Audio output: 200 mW at 10% THD into 8 Q.
Bit-error rate (BER), 9600 baud: Not specified.

Measured in the ARRL Lab

Receive, 0.2-824; 849-870; 894-1300 MHz.

As specified.

0.6 A (max volume, no signal), tested at 13.8 V dc.

Minimum discernable signal (500 Hz filter): 0.2 MHz, —123 dBm);
0.5 MHz, =124 dBm; 1.0 MHz, -127 dBm; 3.5 MHz, —135 dBm;
14 MHz, —131 dBm; 28 MHz, -128 dBm; 50.1 MHz, —132 dBm;
144.1 MHz, -132 dBm; 222.1 MHz, —133 dBm; 432.1 MHz,
—134 dBm; 903 MHz, —-130 dBm; 1296 MHz, —127 dBm.

AM narrow, test signal modulated 30% with a 1-kHz tone,

10 dB (S+N)/N: 1.0 MHz, 1.9 pV; 3.8 MHz, 0.7 pVv;

29 MHz, 1.5 pV; 52 MHz, 0.9 pV; 120 MHz, 0.8 MHz;
146 MHz, 1.0 pV; 223 MHz, 0.9 pV; 440 MHz, 0.9 pVv;
903 MHz, 1.1 pV; 1296 MHz, 1.4 pV.

FM narrow, 12 dB SINAD: 29 MHz, 0.4 pV; 52 MHz, 0.3 pV;
146 MHz, 0.3 pV; 223 MHz, 0.2 pV; 440 MHz, 0.2 pV;
902 MHz, 0.2 pV; 1296 MHz, 0.3 pV.

100 MHz, 1.0 pV.

CW mode, 500 Hz filter: 0.5 MHz, 68 dB; 1.0 MHz, 72 dB;
3.8 MHz, 66 dB; 14 MHz, 69 dB; 28 MHz, 71 dB; 50.1 MHz,
66 dB; 144.1 MHz, 62 dB; 222.1 MHz, 70 dB; 432.1 MHz, 70 dB.

CW mode dynamic range and third-order intercept point,
(500-Hz filter):

Freq Dynamic Intercept point
(MHz) Range (dB) (dBm)*
0.5 54 -24
1.0 57 -23
3.8 54 -32
14 55 -22
28 56 -23
50.1 53 -33
144.1 52 -35
222.1 56 -28
432.1 57 -29

At 10 MHz spacing, 146 MHz, 83 dB; 440 MHz, 82 dB.

-37 dBm.

Range at —6 dB points, (bandwidth):
AM: 85-4097 Hz (4012 Hz); FM: 259-976 Hz (717 Hz);
FM-W: 79-6600 Hz (6521 Hz); USB: 463-4585 Hz (4122 Hz);
LSB: 638-4036 Hz (3398 Hz); CW: 425-4249 Hz (3824 Hz).

IF: 14.2 MHz, 119 dB; Image: 14.2 MHz, 125 dB.

At threshold: SSB, 1.0 MHz, 9 pV; 14 MHz, 3 pV;
FM, 144 MHz, 0.3 pV.

S9: 1.0 MHz, 103 pV; 3.5 MHz, 85 pV; 14 MHz, 157 pV,
28 MHz, 126 pV; 52 MHz, 94 pV; 146 MHz, 92 pV;
440 MHz, 85 pV; 903, 1296 MHz, 85 pV;

245 mW at 10% THD into 8 Q.

146 MHz: BER @ 12-dB SINAD, 2.8x10-3,

BER @ 16 dB SINAD, 2.6x10-4, BER @ —50 dBm,
<1.0x10-5; 440 MHz: BER @ 12-dB SINAD,
4.3x10-3, BER @ 16 dB SINAD, 4.0x10-4,

BER @ -50 dBm, <1.0x1075.

NOTE: Except as noted, all dynamic range measurements were taken using the ARRL Lab standard spacing of 20 kHz.
NOTE: For optimal receive performance: BER @ —-50 dBm, 1.0x~5 or less.

TThird-order intercept point was determined using S5 reference.

an adequate receiver, but for the noise redugesition the AGC response is rather fast. Aariety of scan modes, including a mode that
tion alone the DSP board probably is wortimuch slower AGC—or perhaps a selectablautomatically writes to memory as signals are
the extrainvestment. There is a noise blank&GC response range—would make broaddiscovered. The scanning speed and delay
available on the PCR1000 as a standard fegast monitoring more pleasurable. (how long the radio pauses when it receives a
ture (you just click on th&B button), but | o signal) both are adjustable from convenient
didn't find it to be very effective. VHF/UHF Monitoring scroll bars. By clicking on thesc button
You can turn the PCR1000's AGConand The PCR1000 is a scanning enthusiast'é/oice Scan Control), the PCR1000 will stop
off at the click of a mouse button. In the “on'delight. You can configure the radio for aonly when it detects a modulated signal
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(voice or music). This is a terrific way to nextstep, | downloaded a copyM\BXSAT.EXE most interesting aspect of the PCR1000 in
avoid wasting time on the ubiquitous “deadrom the Web atttp://ourworld.compuserve. this application, however, is its AFC—auto-
carrier” signals. com/homepages/HFFAX/toc6.htm This is matic frequency control. The PCR1000 will
The band scope function on the PCR100¢he software featured in the article by Eugentune in 1-Hz steps, but | configured it for
(Figure 4) is especially useful. For exampleRuperto, W3KH, “An Easy Way to Copy the 500-Hz jumps to keep up with OSCAR 23's
| know that nearby Bradley InternationalWeather Satellites” (s€@STAug 1997, page Doppler shift. Sure enough, with the AFC
Airport uses 125.800 MHz for approach con36). WXSATuses your sound card to decodectivated, the PCR1000 automatically re-
trol. | also know that there must be othethe weather satellite image data and displaytsined in 500-Hz increments to keep the
active aviation channels nearby, but thehe results on your monitor. Despite usinglownlink signal “centered” in the FM dis-
transmissions are so short, they are difficulan antenna that was pointirgvay from criminator indicator. With a suitable 2-meter
to identify. So, one afternoon | set thethe satellite, and despite not having a preampansmitter for the uplink, the PCR1000
PCR1000 up on 125.800 MHz and set théo boost the signal, | was still able to usevould make an excellent component of a
band scope to display signals 200 kHz abovihe PCR1000 to copy several images (se#600-baud packet satellite ground station.
and below the frequency. Suddenly | saw &igure 5). | was left to only imagine what |  Remote control is part of the PCR1000’s
sharp spike about 100 kHz down. | clicked ortould have done with a preamp and a goorkepertoire, too. At the most basic level you
the spike and heard a TWA jet checking iromnidirectional antenna! can set up the tone squelch so that the receive
with New York Center. Another click of the ~ Some Amateur Radio astronomers are ustudio remains muted until the radio detects
mouse entered the frequency into memorying the PCR1000's UHF receive and scan feahe correct CTCSS tone. The DTMF remote
storing the mode, filter setting and other intures, too. If you go to the World Amateurcontrol is by far the most interesting, though.
formation automatically. Hunting for signals Radio Astronomer’s League site on the Web atou can program a particular DTMF string
with the PCR1000 band scope is as easy astp://www.orion7.com/RA/waral.html, and use it to cause a message to display on
fishing—easierin fact! you'll find a summary plan for a backyardthe monitor, play a .wav file or launch an-
The PCR1000 includes 20 scanning-limitradio telescope that uses the PCR1000 asodher program. | used this feature to frighten
pairs—twice the number you'll find on many means for measuring 21-cm hydrogen emisny wife from several miles away by com-

scanners. If there’s a drawback for scannesions in our galaxy. manding the computer to produce a shrill
buffs, it's that the PCR1000 does not let you o scream at earsplitting volume.

scan more than one of the unit’s 20 banks (5gam Applications A less nerve-wracking application might
channels each) at a time. The PCR1000 was never intended to belse starting various station functions via re-

I found a handy software tool that allowedham receiver. Still, | was able to use the radimote radio control. Unfortunately, because
me to exploit the PCR1000’s monitoring cato monitor amateur transmissions from HF t@f an apparent conflict in my system, |
pabilities even further. | stumbled acrostUHF. On HF SSB the PCR1000 was a fineouldn’t get the PCR1000 software to launch
RecAll a shareware program that functiondistening tool, but under crowded band cona program. It would, however, display mes-
as a VOX (voice-activated switch) with yourditions the limitations of its poor dynamic sages and play .wav files. On other comput-
sound-card-equipped PC. (You'll find a trialrange readily became apparent. Thers,the program-launch function worked just
version available for download from the WebPCR1000's IF shift function helps some-ine. Go figure.
at http://www.topsoft.com/main/4015/ what, but the radio is easily overwhelmed by ]
14763806.asp Sometimes I'd park the adjacent signals. CW reception is especialifponclusion
PCR1000 on a particular frequency and usproblematic because the narrowest filter The PCR1000 has something to intrigue
RecAllto record (as .wav files) whatever theavailable is 2.8 kHz. A strong CW signal everand satisfy everyone. Shortwave listeners
radio happened to pick up while | was awayl10 kHz away would “pump” the PCR1000’sand scanner buffs will love this little radio

Thanks to the PCR1000’s variety of bandAGC to an annoying extent. Even so, coupletbur resident HQ scanner buff called the
width selections, you can also monitor telewith a QRP transmitter, the PCR1000 would®CR1000 “pure dynamite” and gave it two
vision audio and FM broadcast signals. Th@robably be an adequate companion receivénumbs up “because that’s all | have”). Yes,
PCR1000 did a superb job with FM broadfor casual operating. operating a radio by mouse clicking on vir-
cast. Too bad it doesn’t have a stereo option. Monitoring slow-scan TV (SSTV) on tual controls takes some getting used to, but

] 20 meters was a snap with the PCR1000. Th@u'll be surprised at how quickly you will
Out of this World audio was already available at the sound carddapt. Hams will appreciate its remarkable

One of the biggest surprises the PCR10080 it was easy to fire up my SSTV softwareversatility. The PCR1000 is a potential plat-
had in store was its ability to function as aand copy images. form for all sorts of Amateur Radio applica-
weather satellite receiver. I noticedrightaway On VHF the PCR1000 made a perfections. Each day that | had the radio in my
that the PCR1000 permitted FM bandwidthsporadic-E “watchdog.” I'd set it up to scanpossession | was thinking of yet another way
up to 200 kHz (weather satellite receptiorfrom 50.125 to 50.200 MHz and uRecAll to use it. Perhaps one of the most difficult
requires a bandwidth of about 40 kHz). Myto capture the result®écAll“stamps” each aspects of reviewing the ICOM IC-PCR1000
home weather satellite situation, however, iswav file with the date and time). During thewas trying to keep the radio away from every-
far from optimal. All | have is a fixed 2-meter Spring Sprints | used the PCR1000 to eavesne else who wanted to “borrow” it!
beam in my attic. For decent weather satellitelrop on 222 MHz CW and SSB. Many thanks to Joe Bottiglieri, AAIGW,
reception you need an omnidirectional an- The PCR1000 includes a jack for 9600and Bill Moore, NC1L, plus Mike Tracy,
tenna such as a turnstile. To make mattefsaud data signals, and our ARRL Lab test&C1SX, and Ed Hare, W1RFI, of the ARRL
worse, | didn't have a preamp for 137 MHz,indicate that the receiver has very good datd-ab for their contributions to this review.
the portion of the VHF spectrum inhabited byreception characteristics. To test this func- Manufacturer:ICOM America Inc, 2830
the polar-orbiting weather birds. tion in the real world | set up the PCR1000 td 16th Ave NE, Bellevue, WA 98004, tel 206-

With my expectations appropriately low, | copy the 70-cm downlink from the KITSAT- 454-8155; fax 206-454-1509;http://
tuned in an early evening pass of NOAA-120SCAR 23 satellite. With a steerable antennaww.icomamerica.com Manufacturer’s
at 137.5 MHz. To my astonishment, | heardcand a preamp, | was able to copy the dowrsuggested retail price: IC-PCR1000, $599;
its warbling signal fairly well. Taking the link data throughout most of the pass. Th&T-106 DSP option, $166.
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Agrelo Engineering DFjr Professional Radio Direction Finder

Reviewed by Stan Horzepa, WA1LOU list such an adapter in its catalog, although mthe other member mans the DFjr and directs
QST Contributing Editor local Radio Shack “just happened” to havehe driver where to go.

High tech radio direction-finding (RDF) one female-BNC-to-male-PL-259 adapter in The antenna system sat on the roof of my
equipment now is affordable, thanks to Agreldhe store. Talk about luck! The quick alternatand barge with plenty of room to spare. Its
Engineering’s DFjr. The DFjr is a radio direc-tive would have been to snip off the BNC anatross arms are approximately 27 inches long,
tion-finding system that uses the Doppler efsolder on a PL-259, but this was not my DFjrso the antenna system is small enough to fit on
fect to determine the source of a radio signal. ] the roof of even the mostompactcompact
Increased attention on fox hunting in the UsSome Assembly Required car. The DFjr can also be used from a base
could enhance demand for this and similar Like mostantennas you purchase, the DFjtation. At a base station, the antenna system
equipment in the future. antenna system is shipped entirely disagnust sit on a ground plane. A sheet of metal

The DFjr can be used at a fixed site or whilsembled. However, it all came together in welwill do, with a minimum of 30 inches per side.
mobile. The system has two main compounder one hour because of the detailed arid either a mobile or base station installation,
nents, the antenna system and the control unitell-illustrated assembly instructions. there should not be any other antennas nearby.
The antenna system consists of four quarter- The antenna whips are approximately removed my 2 meter and 222 MHz antennas
wave antennas mounted on cross arms. TI2® inches long. To obtain optimal perfor-from my car during the test. Luckily, both use
base of each antenna has a magnetic moumaince from the DFjr, you should cut thenmagnetic mounts.
for attaching the antenna system to a metallim quarter wavelengths for the frequency After cabling the DFjr, the inside of my
surface, such as the roof of a automobile asf choice. Although all my tests were onOlds looked like someone had dumped in a
other vehicle. Atthe junction of the cross arm&-meters or 162 MHz, the DFjr is designed tdow! of wet, black noodles! For starters, two
is the antenna switching circuitry that elecperform from 100 MHz to 1 GHz. cables from the antenna system must be routed
tronically “spins” the antenna system by Where you mount the whips on the crossinside the vehicle. The cable terminated with
switching each antenna on and off in rapidars varies depending on the frequency ad male BNC connects to the radio antenna
succession (the rate is 500 Hz). choice. There are three mounting holes fooutput, and the cable terminated with an RJ-11

If the spinning antenna receives a signakach whip. The outer holes are intended famodular plug connects to the control unit. For
the Doppler effect is used to calculate théhe 121 to 174 MHz range, the center holes aray temporary testinstallation, I simply routed
angle of the radio signal. Each component dbr the 172 to 285 MHz range, and the innethese cables through a car door opening. For
the spinning antenna receives the radio signables are for the 350 to 550 MHz rangemore permanentinstallations, you'd probably
at a slightly different frequency and thoseAgrelo says you can track 6 meter signals witlvant to find a better way of routing the cables
changes in frequency are fed into the DFjr'svhips at the 2 meter spacing “as long as thiaside in order to avoid damaging them when
microprocessor to calculate the intercepsignal is strong.” If you are going to be doingthe car door is slammed shut.
angle and, thus, the signal direction. a lot of RDFing, the best approach is to buy In addition to the antenna and control-unit

The control unit provides the user inter-additional sets of whips and cut them for eachables, another cable connects the audio out-

face to the DFjr system. Three push-buttonband you use.
control the configuration and operation of the
DFjr, and 19 LEDs provide feedback to theVet Black Noodles

put of the radio to the control unit, still an-
other cable connects the control unit to an
external speaker, and finally, there’s a cable

user. Three LEDs indicate if the unitis pow- | used my '95 Olds to test the unit. Kids,to supply 13.8 V dc to the control unit. The
ered and if the audio of the received signal idon’t try this at home. | am a professional nutjudicious use of cable ties made some order of
too low or high enough for correct RDFing.so it's perfectly fine for me to drive down thethe mess of noodles.
The remaining 16 LEDs are arranged in @nterstate at the going rate (which has nothing An important installation note: Transmit-
circle, each 22 5apart, and they indicate theto do with the posted speed limit) while pushting into the DFjr antenna system likely will
direction of the received radio signal. Theing buttons on the DFjr and watching its disdamage it. To avoid potential damage, store
control unit also contains connectors for caplay. To RDF with any success (and withouthe microphone of the radio out of sight and
bling the unit. a car wreck), you need an assistant. One merut of mind.

ber of your RDF team drives the vehicle, while

Batteries Not Included
In addition to the DFjr, you need an FM
receiver or transceiver, an external speakey, BOTTOM LINE
and a cable to interconnect the externdl  The Agrelo DFjropens up aworld of
speaker to the DFjr. radio direction finding possibilities ata
The bundled cable to connect the radio’$ price that's within the reach of many
audio output to the DFjr control unit useg amateurs.
3/s-inch subminiature connectors, so | had to

connect this cable to the miniature jack of m
2-meter radio’s audio output. It was just thq
opposite with the external speaker connectiof™*
The cable of my external speaker has a miniq «
ture connector, so | had to obtain a miniaturg”'
to-subminiature adapter to connect it to thg
DFjr control unit’s subminiature audio output
jack. Subminiature-to-miniature and minia-{t
ture-to-subminiature adapters are readil}
available, but the third adapter was a littlg;
more worrisome.
The antenna cable terminates in a mal
BNC connector, so | had to obtain a femal
BNC-to-male-PL-259 adapter to mate the
antenna cable to my radio. You can find sucf===—=
an adapter easily at many hamfests, but dorfr :
look for it at Radio Shack. The store does noThe DFjr antenna array.
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Finding the Best Way to Find

Learning how to use the DFjr reminded me
of learning how to use a metal detector. In the
beginning, everything you find is wrong, but
after a little practice, your finds are more re-
warding.

Before you start, you must calibrate the
system with a known radio signal source. This
involves aligning your vehicle soits front end
is pointed toward the signal source, then
pressing the three buttons on the control unit
simultaneously. My 2 meter radio receives
out of band, so | used a 162 MHz NOAA
weather radio station, WXJ42, located about
eight miles away on West Peak in Meriden,
Connecticut. West Peak is essentially line-
of-sight from my driveway. Trees block my
view of West Peak from the driver’s seat, but
if | stand on the roof of my car, there it is!

During my twice-daily 23-mile commute,
| drive within a mile of WXJ42. Since it trans-
mits continuously and | can actually see its
location during most of my commute, | de-
cided to use it while breaking in the DFjr.

Commenting on my QTH, my wife’'s
cousinonce saiditisn't atthe end of the earth,



but you can see the end of the earth fro
where | live. It is the boondocks, and about :
third of my commute is on narrow roads lined
by very tall trees with limbs that reach ouf
across the road and shake hands with ea(
other. This scenario isotideal for RDF, and
my initial impressions of the DFjr were not N
good, But as the roads widened and the treq
thinned, | became more impressed with th¢®
DFjr's capabilities. i
Outinthe open, | watched the DFjr displa ;"
pointing at WXJ42. As | swung the Olds leftf
and right, the DFjr display swung right and
left, constantly pointing at the WXJ42 trans-The DFjr control unit.
mitter. (If the display swung left and right as
my vehicle swung left and right, this meant

was more akin to real-life RDF situations—
locating a repeater jammer, for example.

The DFjr also performed very well when |
had an accomplice transmit randomly from
different locations using a 2-meter hand-held
transceiver.

In general, | was very impressed with the
performance of the DFjr. Practice makes per-
fect, and if you persist and practice RDFing
with the DFjr, you can become an RDF expert.
| do have a couple of minor nits to pick:

* Terminating the antenna cable with a
BNC connector seemed like a poor choice to
me. All my radios use SO-239 connectors for
antenna connections. | asked Agrelo Engi-
neering about this, and Joe Agrelo responded,

that the display was inverted. Simply pressingnore likely it is that the multipath readings“when we introduced the DFjr, we did a sur-

two push-buttons on the control unit correctsget averaged out. Although the results (thgey of the most commonly used receivers and

inverts the display’s orientation instantly.) calculated direction of radio signal) appeamost of them used BNCs. In the very begin-
The DFjr could not properly find WXJ42 less frequently with a higher threshold setning we used the PL-259 and everyone com-

when | was closest to it! That was becauseting, they are more accurate. plained.” And, so it goes!

was in the shadow of West Peak (my guess is In addition to the statistical analysis mode, « There is no power switch on the DFjr. To

that the highway is 500 feet below the peak othe DFjr has a raw mode, in which the DFjipower off the DFjr, you must disconnect its

West Peak where WXJ42 is located). To makdisplays “raw” Doppler data without perform-power cable from the power source (or install

matters worse, the side of West Peak thating any statistical analysis. As a result, reaan in-line switch to control the power).

commute by is not a gradual slope. Instead, gignals and multipath signals show up on the o

is composed of sharp vertical cliffs, whichdisplay. The advantage of the raw mode is thdtPRS-Compatibility

makes matters worse for RDF. the Doppler data show up on the display The DFjr is also APRS-compatible. Add

) ) ) quickly. Unless you are out on an open plain oAgrelo Engineering’s multiport adapter to the

Fine-Tuning the DFjr in the desert, however, multipath will frustratesystem and you can interface the DFjr to an
As | became more familiar with the DFjr's you. In my area, | found the raw mode to bé\PRS station. The DFjr control unit has an

capabilities, | was able to compensate for thaseless unless | was right on top of the radiBJ-11 RS-232 connector for this purpose.

shadows of West Peak, as well as operation signal source.
the boonies around my home. ) ) )
The DFjr uses a statistical analysis featur&imulating Real Life RDF

When configured with APRS, the DFjr's
data result in the display of bearing lines on
an APRS map. These bearing lines start at your

that performs averaging, vector summing, After breaking in the DFjr, | tried some vehicle’s position on the APRS map and radi-
and multipath detection while an RDF ve-more difficult RDFing. Instead of using a ra-ate in the direction of the received radio signal
hicle is in motion. Adjusting the quality fac- dio signal that was transmitting continuouslyas determined by the DFjr. Two mobile APRS
tor threshold of the DFjr affects how the unitl used one that transmitted short bursts ddtations equipped with DFjrs could triangu-
performs these functions. In areas wher®F intermittently: my 2-meter APRS digi- late their bearing lines and quickly accomplish
there is a lot of multipath (signals bouncingpeater. | found that the DFjr performed just aan RDF task.

off buildings, trees, cliffs, and other objects,well locating my digipeater as it did locating  Manufacturer: Agrelo Engineering, Box
thus confusing the DFjr), | adjusted the qualWXJ42. The only difference was that due t®31, Pattersonville, NY 12137; tel 518-864-
ity factor threshold of the DFjr to be morethe intermittent nature of my digipeater's7551; fax 518-864-7558ftp://www.agrelo.
“selective.” This meant the system used dransmissions, the DFjr display was not beingom. Manufacturer’s suggested retail price:
higher number of statistics before outputtingipdated constantly as it was when locating\grelo DFjr, $390.

a result. The higher the threshold is set, th&/XJ42. But this was to be expected, and this
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