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Everyone who keeps up with such mat
ters will recognize right away that the
IC-821H is ICOM’s sequel to the IC-820H,
a 2-meter/70-cm multimode transceive
that debuted in 1994 to an eager audienc
Hams who were into satellite operating an
VHF/UHF weak-signal work were ecstatic
at the prospect of a new multimode trans| 2
ceiverto challenge the Kenwood TS-790 an " we it
the Yaesu FT-736. Both were (and still are { :
respectable radios, but their designs wer
becoming dated. The word on the street an
on the air was that the IC-820H would offer
features and performance more in keepin
with the needs of modern operator.

We reviewed the IC-820H two years agq
(March 1995QST). Although we praised its
overall performance (9600-baud packet pe
formance, for example, was outstanding), wi
faulted the radio in a number of areas. ICOM_
took the constructive criticism to heart. They
took another look at the '820H’s design and
made several changes. The result is the neflip that arrangement in a heartbeat by jusneed a CT-17 level converter and third-party
IC-821H. pressing thew/'s (Main/Sub) button. software to interface the IC-821H with your

Separat&/OLUME andSQUELCH controls PC.
Out of the Box allow you to adjust the Main and Sub audio _ _

As | finished unpacking the I1C-821H, | levels to suit your needs. If you're wearingAnalog Satellite Operating
made my first pleasant discoveryndcro- headphones, you can hear the Main band in Although the IC-821H is a multipurpose
phone In our 1995 review | complained bit- one ear and the Sub in the other (an internailg, it will probably see its greatest use as a
terly about the lack of a microphone in theswitch allows you to mix or separate the ausatellite transceiver. For my on-the-air tests
'820H. (It seemed like a gross omission fodio channels). Separate Main/Sub externdlused the '821H to work SSB through the
such an expensive radio.) Obviously, somespeaker jacks are provided on the rear panaiew Fuji-OSCAR 29 satellite. FO-29 works
one at ICOM was listening! so you can achieve the same effect withoith mode JA when its analog transponder is

The IC-821H is physically identical to theheadphones. You can transmit on the Mainperating. The bird listens on 2 meters and
'820H—right down to the large amber LCDband while receiving on the Sub band. Howrepeats what it hears on 70 cm. Operating
display on the front panel. The rig is compacéver, you cannot transmit on the Sub banthrough FO-29 can be tricky because the
and extremely light. As with the '820H, theunless you are in the satellite mode. satellite employs aimvertingtransponder.
IC-821H lacks an internal power supply, so The front-panel controls also provide acdf you transmit in USB, the satellite repeats
you must provide a source of 13.8 V dc atess to the IC-821H’s 160 memories. Thén LSB. If you transmit in the lower portion
16 A, either from your own power supply ormemory channel lineup includes one calbf the transponder passband, you'll find
the companion ICOM unit (the PS-85). Andmemory and two scan-edge memories foyour signal in the upper portion. If you tune
like the '820H, the IC-821H front-panel lay-each band. (When you’re doing a proyour uplink signal down in frequency, your
out is quite clean. You're not overwhelmedgrammed scan, the scan function sweepdownlink signal frequency will rise! It's as
with an array of switches and dials. between the frequencies stored in the scathough the satellite is relaying a mirror-

The I1C-821H achieves cross-band fulledge memories.) The '821H also providesmage of your signal.
duplex operation through the use Miain 10 satellite memories. To make life easier with FO-29, | used
andSubbands. The rig offers two VFOs for  Like the’820H, the IC-821H offers com- the 1C-821H’s satellite mode With the
each band, making it essentially two rigs irputer control via a rear-panel jack. You'llrig in this mode, the Main and Sub band

one enclosure. By pressing a single button,
you can assignh 70 cm to the Main band and

2 meters to the Sub, or vice versa. You ¢
set the VFOs to tune in several steps. In the
FM mode, you can set steps from 100 Hz t
100 kHz; for SSB or CW, the tuning step
are 1, 10,50 or 100 Hz. There is an RIT co
trol, but it operatesnly on the Main band.

The power-on defaultis 2 meters on the Mai
band and 70 cm on the Sub band. You c

BOTTOM LINE
With the dualband IC-821H, ICOM
has smoothed out the wrinkles on its
capable but flawed IC-820H. This is a
" do-everything box with lots of features
for the serious VHF/UHF and satellite
operator, and it's Phase 3D-ready.
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frequencies track each other, either nor-
mally or in reverse. Once you set up the

dual VFO functions, a change of frequency

on the Main (transmit) band causes a cor-
responding change on the Sub band. This
was pure delight! | began with my 2-meter

Main band signal at 145.900 MHz (the bot-

tom of OSCAR 29’s transponder passband)
and cranked up the Sub-band volume. As |
tunedup from 145.900 MHz, | watched



Table 1
ICOM IC-821H VHF/UHF Multimode Transceiver, serial no. 01110
Manufacturer’s Claimed Specifications Measured in the ARRL Lab

Frequency coverage: Receive, 136-174 (specifications As specified.
guaranteed for 144-148 MHz), 430-450 MHz;
transmit, 144-148; 430-450 MHz.

Modes of operation: LSB, USB, CW, FM. As specified.
Power requirement: Receive, 2.5 A (max); transmit, Receive, 1.5 A (no signal, max volume); transmit, 144 MHz, 11 A;
16 A (max), at 13.8 V dc, £15%. 430 MHz, 13 A.
Size (HWD): 3.7x9.5x9.4 in; weight, 11 Ibs.
Receiver Receiver Dynamic Testing
SSB/CW receiver sensitivity (bandwidth not specified): Minimum discernible signal (MDS) with 500-Hz IF filter:
0.11 pV (=126 dBm) for 10-dB S/N on VHF and UHF. 146 MHz: —144 dBm
440 MHz: =143 dBm
FM receiver sensitivity: For 12-dB SINAD, 0.18 pV, For 12-dB SINAD:
on VHF and UHF. 146 MHz: 0.12 pv
440 MHz: 0.14 pv
Blocking dynamic range: Not specified. Blocking dynamic range (500-Hz IF filter):

146 MHz: 100 dB*
440 MHz: 114 dB*
Two-tone, third-order IMD dynamic range: Two-tone, third-order IMD dynamic range (500-Hz IF filter):
Not specified. At 20-kHz offset from 146 MHz, 84 dB;
from 440 MHz, 87 dB.
At 10-MHz offset from 146 MHz, 101 dB;
from 440 MHz, 98 dB.

Third-order input intercept: Not specified. 146 MHz, -8.2 dBm; 440 MHz -13.5 dBm.*
FM adjacent channel rejection: Not specified. At 20-kHz offset from 146 MHz, 67 dB; at 20-kHz offset from
440 MHz, 75 dB.
FM two-tone, third-order IMD dynamic range: At 20-kHz offset from 146 MHz, 67 dB*; at 10-MHz
Not specified. offset from 146 MHz, 89 dB; at 20-kHz offset

from 440 MHz, 73 dB; at 10-MHz offset from
440 MHz, 86 dB.

S-meter sensitivity: Not specified. S9 signal, 146 MHz: 5 pV; 440 MHz, 4 pV.
Squelch sensitivity: At threshold, SSB/CW, <1 uV;
FM, <0.1 pVv At threshold: FM, 146 MHz, 0.07 pV;

440 MHz, 0.06 pV; SSB, 144 MHz, 0.4 nV;,
440 MHz, 0.4 pV.
Receiver audio output: More than 2 W into 8 Q at 10% THD. 2.8 Winto 8 Q at 10% THD.
IF/audio response: Not specified. At 6-dB points (bandwidth):
CW-N: 515-1061 Hz (546 Hz);
CW-W: 317-2736 Hz (2419 Hz);
USB: 161-2546 Hz (2385 Hz);
LSB: 434-2864 Hz (2430 Hz).

Spurious and image rejection: More than 60 dB. Image rejection: 146 MHz, 279 dB; 440 MHz, =83 dB.
If rejection: 146 MHz, 133 dB; 440 MHz, 125 dB*.
Transmitter Transmitter Dynamic Testing
Power output: 146 MHz, SSB, =4-36 W; FM/CW, =5-46 W; 430 MHz,
144 MHz: SSB, 6-35 W; FM/CW, 6-45 W; 430 MHz: SSB, =4-32 W; FM/CW, =4-42 W.

SSB, 6-30 W; FM/CW, 6-40 W; continuously
variable in all modes on VHF and UHF.

Spurious-signal and harmonic suppression: As specified. Meets FCC specifications for equipment in its power
Better than 60 dB. output class and frequency range.

SSB carrier suppression: More than 40 dB. 43 dB.

Undesired sideband suppression: More than 40 dB. >60 dB.

Third-order intermodulation distortion products: See Figure 1.
Not specified.

CW keying characteristics: Not specified. See Figure 2.

Transmit-receive turnaround time (PTT release to S9 signal, 42 ms; for 9600 baud, 7 ms.
50% audio output): Not specified.

Receive-transmit turnaround time (“tx delay”): Not specified. SSB, 29 ms; FM, 26 ms.

Composite transmitted noise: Not specified. See Figure 3.

Bit-error rate (BER), 9600 baud: Not specified. 146 MHz: Receiver: BER at 12-dB SINAD, 2.6x10°3;

BER at 16-dB SINAD, 1.1x10%4; BER at —50 dBm,
<1.0x10°. Transmitter: BER at 12-dB SINAD,
6.3x104 BER at 12-dB SINAD + 30 dB, <1.0x10.
440 MHz: Receiver: BER at 12-dB SINAD, 3.5x1073;
BER at 16-dB SINAD, 1.8x10%4; BER at —50 dBm,
<1.0x10°. Transmitter: BER at 12-dB SINAD,
2.0x104; BER at 12-dB SINAD + 30 dB, <1.0x10-.

Note: Dynamic-range measurements were made at the ARRL Lab standard signal spacing of 20 kHz.
*Measurement was noise-limited at the value shown.
TThird-order intercept points were determined using S5 reference.

15 o March 1997 71



0 -60
Reference Level: 0 dB PEP ‘ ‘ ‘ ‘
-10 70 Reference Level: - 60 dBc/Hz ‘
- Vertical Scale: dBc/Hz ‘
-20 -80
-30 -90
0 ~100 w’"‘v ot
_50 ) _ M\ At
110 Vil WM
l , ™S WA
-70 -130
—80 -140
-0 8 6 4 -2 0 2 4 6 8 10 2 4 6 8 10 12 14 16 18 20 22
Frequency Offset (kHz) Frequency Sweep: 2 to 22 kHz from Carrier

Figure 1—Worst-case spectral display of the IC-821H transmitter
during two-tone intermodulation distortion (IMD) testing. The
worst-case third-order product is approximately 31 dB below
PEP output, and the worst-case fifth-order product is
approximately 45 dB down. The transceiver was being operated
at 33 W output at 144.2 MHz.

my Sub frequency headindown from
435.900 MHz automatically.

During conversations | temporarily dis-
abled this feature so that | could tweak the Su
band frequency to compensate for Dopple
shift. A front-panel button makes this possible
although it takes a little getting used to.

If the rig’s performance on OSCAR 29 is
any indication, the IC-821H is going to be a
ideal radio for Phase 3D. Like OSCAR 29
Phase 3D also will employ inverting tran-
sponders. Automatic frequency tracking will
be a welcome feature.

Satellite Packet

) Figure 2—CW keying waveform for the
Satellite packet was an area where thee-821H, showing the first two dits in semi-
IC-820H was most deficient. Would thebreak-in (VOX) mode. The equivalent keying

IC-821H offer a worthwhile improvement? speed is 60 wpm. The upper trace is the
The problem with the '820H involved the actual key closure; the lower trace is the RF

fact that all packet satellites operate in mod%ﬂ‘ﬁ%ﬁfg‘ C';ﬁ/g?/?;i' gé‘i’r'lséoonpse?;?eéoa?“s'

JD—listening on 2 meters and transmitting,4 \y output at 144 MHz. Note that the first
on 70 cm, full duplex. The 1200-baud satelgharacter is completely missing—similar to
lites use PSK on their downlinks, so you musthe CW keying waveform of the 1C-820H in
listen in the SSB mode. On the other hand, thgemi-break-in mode. This anomaly did not
9600-baud birds use FSK, requiring an FMpccur when the radio was placed manually
receiver. into transmit.
The '820H was clumsy from the start. The
first thing you had to do was pop the cover
and move a slide switch so that SSB receive

audio from the Sub band would be availablsteps—too drastic a jump for this type of

Figure 3—Worst-case tested spectral display of the IC-821H
transmitter output during composite-noise testing. Power output
is 46 W at 144 MHz. The carrier, off the left edge of the plot, is
not shown. This plot shows composite transmitted noise 2 to 22
kHz from the carrier.

uplink—but that was utterly useless. The so-
lution was modification. You had to perform
minor surgery to the '820H, picking off the
signal from the Sub band discriminator and
making it available at the rear panel.

ICOM has cured this problem in the
IC-821H. When you place the radio in the
9600-baud packet mode, audio from the Main
and Sub band discriminators is available at
the rear panel. Simplicity can be beautiful!

| used the IC-821H with OSCAR 16 at
1200 baud and OSCAR 25 at 9600 baud. Even
with my omnidirectional attic antennas, the
transceiver worked like a charm. With these
changes, the IC-821H has definitely joined
the exclusive ranks of the digital satellite
transceivers.

FM

FM operating with the IC-821H is unpre-
tentious in the extreme. One switch toggles
the FM mode. Then you select which band
you want in the Main display (you can only
transmit from the Main band in the FM
mode). When you tune through a repeater
subband, the '821H automatically selects the
correct transmitter-offset frequency. Of
course, you can change the offset at will, or
program nonstandard offsets if you like.
When you tune in a signal, the '821H’s

at the rear accessory jack, assuming that yaperation. The good news is that the IC-821Knalog meter provides an easy-to-read indi-
had changed the position of yet another inteeffers 50-Hz steps on the UP/DOWN linescation (the Sub band has its own S meter as

nal slide switch.

The even better news is that the IC-821hpart of the LCD display). In addition, a tiny

Not so with the IC-821H. When you're in allows you to connect to the UP/DOWNgreen LED functions as a center-tuning indi-
the 1200-baud mode (selectable from theontrol lines viathe rear panel accessory jackator to let you know when you're precisely

front panel), the Sub band receive audio iBravo, ICOM!

on frequency: it flashes when you're off fre-

available at the rear panel. There are no inter- When it came to the 9600-baud packetjuency and glows steadily when you finally

nal switches to monkey with.

satellites, the 1C-820H fell flat on its face.arrive on target.

Many 1200-baud PSK TNCs use the miYou had to go backinside the radio and throw CTCSS encoding is standard in the
crophone UP/DOWN lines to maintain a lockyet another switch for 9600-baud packetlC-821H. If the optional UT-84 module is

on the signal after you've tuned it in. ThisWhen you did so, however, you lost the reinstalled, the '821H can display the frequen-
presented problems with the IC-820H, beeceive audio from the Sub band—your 70-cnties of CTCSS tones it hears on received
cause the microphone UP/DOWN lines oM downlink! You had 9600-baud receivesignals (tone scan). The UT-84 also permits
that radio changed frequency in 100-Hzaudio on the Main band—your 2-meter FMtone squelch operation, so that the '821H will
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only openits squelch to copy a signal encodedlosure can do this via the SEND output orf€onclusions

with the CTCSS tone your radio is pro-the rear-panel accessory socket. ICOM has done an outstanding job of
grammed to hear. It sounded as though ICOM was also Ustguching up the rough spots in the IC-820H.

. ing the '820H’s effective noise blanker de-The result is a terrific dual-band multimode
Terrestrial SSB/CW sign in the '821H. | suffer from frequenttransceiver for all applications. Not only is the

SSB and CW operation is just as easy asulse-type noise generated by my oil-firedc-821H an excellent VHF/UHF weak signal
FM. The IC-821H provides up to 45 W onfurnace. The noise blanker worked wondergr contest radio, it is the cornerstone of a high-
CW and 35 W on SSB on 2 meters, and up ton this annoyance, making SSB and CW opserformance satellite station (digital or ana-
40 W on CW and 30 W on SSB on 70 cm. RFeration much more pleasant. TA&C switch  |og). Hams who have the Phase 3D satellite in
output levels are continuously adjustablgfastor slow) is located in the same row as thgind will want to give serious consideration
from a small pot on the front panel—yet annoise blanker. to the IC-821H. It also offers superb FM-voice
other improvement over the IC-820H. With  Other bells and whistles on the IC-821Hand 9600-baud packet performance. Combine
my dual-band attic beam antenna | was ablieclude a switchable RF attenuator. This ig|| of these features with the 1C-821H’s go-
to work quite a few stations on 2 meters angtery handy for use with a too-hot preampli-anywhere size and you have a radio that's ideal
70 cm. In fact, | even snagged a station abotier or microwave downconverter. You canfor almost any application above 144 MHz!

300 miles away on 70 cm! switch in a speech compressor for weak- Manufacturer: ICOM America, 2380
| found the IC-821H’s receiver to be moresignal work, and an IF shift control is avail-116th Ave, Bellevue, WA 98004, tel 206-454-
than sensitive enough for my purposes oable for Main band receive. 8155. Manufacturer's suggested retail prices:

either band, but a preamplifier mightbe anice If CW is your favorite mode, you'll be |C-821H transceiver, $2040; PS-85 power
addition. The IC-821H works with a numberpleased to learn that the 1C-821H includes 8upply, $325; CT-17 level converter, $135;
of receive preamps. There is a front-panebuilt-in iambic keyer. This feature came inyT-84 CTCSS tone squelch unit, $88.
button that you can use to switch the preampandy for contacts through OSCAR 29, and Order the IC-821HExpanded Test Result
in or out of the line. It accomplishes this bywill be particularly useful for Phase 3D. (WeReportfrom the ARRL Technical Depart-
switching 10 V on either the VHF or UHF also installed the optional Main band 500-HzZnent, 225 Main St, Newington, CT 06111;
antenna lines rather than a through a separafV filter; a separate, optional 500-Hz CW¢7 .50 for members and $12.50 for nonmem-
contact closure. Operators who prefer tdilteris available for the Sub band and satellitgyers, postpaid. Credit card ordensly may
switch the preamp with a separate contacaiperation.) be placed by calling 860-594-0278.

QST CompareskFour High-Power Antenna Tuners

Okay, let's get something out of the way(such as a coaxial-cable-fed single-bande difficult. On the test bench for comparison
right up front: An antenna tuner does e dipole) and the SWR is 2:1 or less at the freare the MFJ-989C Versa Tuner V, the Nye-
yourantenna although it does tune your an-quencies you operate most often. While ¥iking MB-V-A (reviewed previously; see
tennasystemAn antenna tuner (also called antunercan help to reduce harmonics, it won't “Product Review,” QST, Jun 1994), the
antenna coupler or trans-match) is a narrownagically “clean up” your signal. While it is Tucker T-3000 (Vectronics manufactured the
band, variable-impedance transformer thatue thatsomeantenna tuner configurations T-3000 we tested. The T-3000 is no longer
presents your transmitter or amplifier withact as low-pass filters, it's unrealistic to ex-available, but the Vectronics HFT-1500 is
the proper load (typically 5@). It will not  pect the antenna tuner to cure problems it wary similar), and the N4XM XMatch, the
make the antenna system on the other side néver intended to fix. most expensive amateur tuner on the market
the tuner circuit radiate any better. We looked at four units that are touted agnd the only one with a US patent (more on

There are tradeoffs here, however. Undesimong the most rugged antenna tuners avathat later).
some circumstances, the antenna tuner itsedble. These units, designed to handle serious In addition to subjecting these units to
(or its built-in balun) can eat up a significantpower, are marketed to hams who typicallyreal-world” conditions, we conducted 10-
part of the RF you’d like to have winging itsrun maximum-power amplifiers for con- minute “endurance” tests at several common
way into the ether. Typically, this energy istesting and DXing and who have a demontoad configurations at power levels in excess
dissipated instead as heat (as we confirmedfratedneedfor an antenna tuner. In theseof 1000 W. In all cases, we power tested the
during testing). situations, antenna tuners often find theiunits on 160, 20 and 10 meters at 1250 to

Not everyone needs an antennatuner. Yonost frequent use on the lower bands—8®500 W (depending on the band), using a 40%
don’tneed one if you have a resonant antenrend 160 meters—where matching often caduty cycle (40 ms on, 60 ms off) to simulate

Table 2
Maximum-power Antenna Tuners—Features:
MFJ Nye-Viking Tucker N4XM
MFJ-989C MB-V-A T-3000 XMatch
Circuit type T-network Pi-network T-network T-network
SWR/wattmeter Yes Yes Yes No
Switch to select different antennas for tuning  Yes Yes Yes No
Balun type 1:1 current 1:1 voltage 4:1 voltage No balun
Dummy load Yes No No No
“Mark-on” front panel to record settings No No Yes Yes
Manufacturer’s PEP rating (matching range) 1500 W (35-500 Q) 3000 W (40-2000 Q) 2000 W (range not specified) 1500 W*
Physical dimensions (HWD) in inches 5x10.6x15.1 6.7x14.6x12.2 5.9x12.6x11.5 5.6x14x14.4
Manufacturer’'s suggested retail price $350 $830 $349 $1045
Typical selling price as of Jan 19977 $298 $746 $* $1045#

*See text for details.

TTypical selling prices represent an average of street prices obtained from three equipment retailers, exclusive of any sales, coupons or rebates.
$The T-3000 is no longer available. The similar Vectronics HFT-1500 typically sells for $380.

« The XMatch is only available from the manufacturer.
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conversational CW. Not all of the units faredo go from one end of the inductor to the other240 pF each, ceramic-insulated) and the
well, and under some not-so-extreme condiA lighted cross-needle SWR/wattmeter isairwound rotary inductor (we estimated its
tions, the inductors of some tuners got quitbetween theANTENNA andINDUCTOR con- value to be in the vicinity of 28 to 30H),
hot (someheating is normal). Remember,trols on the front panel. In the ARRL Lab,you’ll find the metering circuitry, a 1:1 cur-
heating in the tuner is equivalent to loss inwattmeter error on both scales was withirrent-type balun and a dummy load. The MFJ
power. 10% on 160, 20 and 10 meters. You need tig the only tuner to include a dummy load,
They all did much better when used in asupply 12 V dc to the rear panel to light thewhich, in this case, appears to be a 90-W non-
much more typical matching situation: cov-meter. APEAK or AVG POWER button lets you inductive resistor. This should be adequate for
ering the 80 and 75-meter bands while usinmake the meter a peak-reading or averagshort-term tuning of youexciter but unless
a center-fed, 80-meter dipole (cut for 375@ower type. APOWER switch selects a 2000 you enjoy the smell of smoke, we’'d advise
kHz) and fed with RG-8 coaxial cable. In thisor 200-W range for the meter. AANTENNA  against firing up your legal-limitamp into that
case, we were able to obtain a match witBELECTOR switch lets you pick one of two load for more than a few seconds—and that
each of the review tuners on each end of thentennas connected to rear-panel coaxial comould be pushing it. The balun consists of 11
band. We also checked the accuracy of amyectors (direct or via the tuner), a single-wirdifilar turns of Teflon-insulated, stranded #16
built-in wattmeters against laboratory-qual-or balanced-feed-line antenna, or a®0n-  wire around two 2.5-inch powdered-iron tor-
ity instruments, looked for imbalance in anyternal dummy load. This switch is in veryoids. The rear panel features four, husky ce-
built-in baluns! and tested for insertion lossclose proximity to theTRANSMITTER and ramic insulators (with handy wing nuts) to
in the bypass mode on 160, 20 and 10 meteNTENNA controls (less than 1 inch), so it'sconnect balanced or single-wire feeders.
All tuners showed negligible insertion loss ineasy to inadvertently nudge one of the tuning The rotary inductor includes an arrange-

the bypass mode (0.1 dB or less). controls off its setting while using the switch.ment that automatically shorts out approxi-
Our special thanks to Frank Witt, AI1H, Inside, in addition to the tuning capacitoramately half of the turns in the coil when you

author of “How to Evaluate Your Antenna roll beyond a certain point. MFJ says this

Tuner—~Parts 1 and ZQST,Apr 1995, pp device eliminates a detrimental series reso-

30-34; May 1995, pp 33-37), who graciously
agreed to test each unit for power loss, SW
bandwidth and imbalance (for units with
internal baluns) using his geometric resisf
tance boxes and an MFJ-259 antenna an
lyzer2 Also, many thanks to Mike Gruber,
W1DG, of the ARRL Lab, who spent many,
hours testing these units, and to Dean Stra
N6BV; Glenn Swanson, KB1GW; and Rick
Lindquist, N1RL, for their assistance in pre-
paring this review.

Tables 3, 4, 5 and 6 show how each tuner
fared, but a word of caution: These tables
represent the the results of testiaglow
power. They do not necessarily reflect howTable 3
each tuner will perform at maximum speci-MFJ Versa Tuner V Model MFJ-989C
fied power—although our power (“endur

nance point on the higher bands by moving
it above the operating frequency. The
ANTENNA SELECTOR switch is a ceramic-
insulated wafer type.

The 10-pagénstruction Manuaincludes
a chart that provides reasonable starting
points for tuning, and hints on how to get the
most from the tuner. One useful table gives
best and worst-possible open-wire feed-line
lengths for various dipole antennas.

Testing in the unbalanced configuration,

SWR | Load Unbalanced Balanced

ance”) testing should give you some idea. ) Te0 T B0l 401 207 ol 160 B0 201 201 1o
16:1 [3.125 | % Pwrloss| 80| 60| 24| 20| 22| 77| 31| 34
1.5-SWR BW 1 1 1 2 2 1 1 2
THE MFJ-989C VERSA TUNER V Imbalance 0.4
_ s hi 81| 625| %PwrLloss| 58| 38| 15| 12| 12| 77| 31| 25
The Versa Tuner V—MFJ's biggest and 15.SWR BW 1 1 > n n 1 1 3
best—is somewhat revised from an earlier Imbalance
unit that carried the_ same model n_umber. The41 | 125 | % PwrLoss| 38| 22 26| 22| 17 22
newer tuner has aairwoundrotary inductor 1.5-SWR BW 1 2 4 1 2 3 2
instead of the plastic-form inductor on thg— —Lmbalance
earlier tuner. Perhaps the most notable phygi->* | 2% | % Ewrloss] 29| 18 S 1
cal feature of the MFJ-989C is its shape. The Imbalance
width is just about right, but the unitis some 1:1| 50 | % Pwrloss| 20 21
15 inches deep-rotcounting the rear-panel LoswRawl 3 3
plndlng posts—so finding a suitable place fofF 5T 50 T % pwtoss | 18 | 11 7 [T
it on your shack table could be a challenge. 1.5-SWR BW 3 3
The MFJ-989C comes in a black vinyl-clad Imbalance
clamshell metal enclosure. 411 200 1?2\‘”;333 zg 2% 1
This tuner features five front-panel con- ~Imbalance 03
trols, including a switch to select one of tWO™g7 1200 [ % pwr Loss | 22 ol 22
antennas for tuning or to bypass the unit tp 1.5-SWR BW 4 4
either of the two antennas. For tuning pur Imbalance Le | o7 | @n
16:1 800 | % Pwr Loss 22 18 24 14 11 16
poses, there are three controfRANSMIT- 15.5WR BW A 4 3 i 5 ,
TER, ANTENNA andiINDUCTOR. The TRANS- Imbalance 12| 13| 18

MITTER andANTENNA controls are pointer
knobs that directly drive the variable capaciX®Y: N
rsin th Xx. Each h -1 le. 1. Unshaded boxes represent the tuner’s best performance capabilities. An empty, unshaded box
to §|'h the bo ac t alsha 0-10 Sia € it: means power loss was 10% or less, the 1.5-SWR bandwidth was 5% or greater (the lower this
L €INDUCTOR control has a Cr"?m on '_ '_a number, the more sensitive the tuning), and the imbalance was 0.2 or less (equivalent to 14 dB of
digital counter reads out the relative position common-mode rejection for current baluns).
of the roller for future reference (it's not a2- A light-shaded box means power loss exceeded 21% (ie, 1 dB) or imbalance exceeded 0.4.
« " 3. A dark-shaded box means that a 1:1 SWR could not be obtained.
true “turns counter ) It takes 19 full tumsA. The 1.5-SWR bandwidth (SWR BW) represents a percentage of operating frequency.
5. The imbalance number is a ratio of common-mode current to differential current when the center tap
INotes appear on page 77. of the balanced load is grounded.
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we found that loss on 160 meters was hightance. The 70-pF section of the dual-sectiostyle” with metal plates and a high-voltage
especially for low-impedance loads (ie, 8:1variable capacitor is in the line at all timesdielectric (they’re said to be rated at 15 kV).
SWR or higher), where it was 58% or morepushing switch 2 adds a 160-pF section iThe 25-turn inductor uses copper-ribbon (ie,
and to a lesser extent on 80 meters. In thgarallel. Switches 3, 4 and 5 each add 195 pfat”) windings, and the contactor wheel
balanced configuration, the balun didn’t con-additional capacitance. Five other similarrides on the inside edge of the turns. The coil
tribute significantly to increased power losdooking push-button type actuators above this silver-plated. A trifilar, six-turn, triple-tor-
or tuning sensitivity on 80 and 160 metersfirst set let you select the antenna to be tuneald-core 1:1 voltage balun (patriotically
but the tuner’s low-loss tuning range was reer bypass the tuner circuitry altogether. Thevound using red, white and blue—insulated
duced on the other bands. Imbalance datgpring-loaded switches behind these actudl2 stranded wire) is available for using a
reveal that the balun’s winding impedance isors require substantial force to activate, sbalanced feed line. Oddly, one winding of the
lowon 40, 80 and 160 meters. On these bands's not likely you’ll accidentally “bump” one balun is always in the circuit. You can con-
imbalance is well above our arbitrary 0.2in while using this tuner. nectabalanced feed line or single-wire feeder
limit (equivalent to 14 dB of common-mode The MB-V-A features separate panelo the appropriate ceramic-insulated binding
rejection) for loads above 2@D(see table 3). meters for indicating SWR and RF wattsgposts on the rear panel. You'll need a small
During high-power testing, the inductor (0-300 scale). An internal 9-V battery powersvrench or pliers, however, as the unit does
inthe MFJ-989C goteryhot at a power level the metering circuitry. The meters may beot have wing nuts or thumbscrews.
of slightly more than 600 W while attemptinglighted from an external 12-V power source, The compact, nine-pagdnstruction
to match a 12.82 load (4:1 SWR) on 160 and an unlabeled front-panel toggle switctManual contains hook-up and operational
meters (admittedly a difficult situation). We lets you turn off the meter illumination. In details, a schematic of the unit and a chart to
contacted the manufacturer when the coithe ARRL Lab, we measured wattmeter errolog settings for each band. The manual warns
also got quite hot at 750 W while attemptingon both scales at 10% or less on 160, 20 arsétveral times against “hot switching” the
to match a 502 load (1:1 SWR). MFJ 10 meters. The same tuner is available withantenna or capacitance switches, and wisely
suggested that 750 to 800 W would be theutthe SWR/wattmeter circuitry. The heavyrecommends tuning up at low power.
maximum limit to continue the testing ongauge aluminum clamshell enclosure has a As we had discovered in our first review
160 meters. We experienced no similar probblack matte finish. of this tuner, the MB-V-A does not like
lems on 20 or 10 meters. Peering inside, the most remarkable thind0 meters very much; it was quite lossy across
Manufacturer MFJ Enterprises Inc, PO you might notice is that most of the compothe band. For folks with beams (and no need
Box 494, Mississippi State, MS 39762; telnents—including the huge, dual-section varifor a tuner), this won't be much of a drawback,
601-323-5869; fax 601-323-6551; Manufac-able capacitor—have been custom-made jusince it worked pretty well almost every-
turer’s suggested retail price, $350. for this tuner. In fact, these tuners are built bywhere else in the unbalanced configuration,
hand, individually. The business ends of thavith the exception of low-impedance loads
switches use large, silver-plated bus bars ar(te, 8:1 SWR or higher) on 160 and 80 meters
NYE-VIKING MB-V-A contacts. The capacitor hd&-inch plate and high-impedance loads on 160 meters
The MB-V-A (pronounced MBfive-A) is  spacing, and the various fixed 195-pF capacisee Table 4). In fact, the manual states that
a classically handsome, sizable box thators have been manufactured “sandwichhe MB-V-A has “limited coverage” of
looks like it means serious business, while
also offering a nice range of features. The
MB-V-Ais the only pi-network type coupler Taple 4
among the present tuners. Nye-Viking MB-V-A

The two huge calibrated dials on the fron ARy | eI I aaoed
RVAN ; i oa nbalance alance
panel are the MB-V A’s most prominent fea ) TsoT B0l 40T 20T ol Zs0T ol 401 20T 1o
tures. TheNDUCTOR dial—which features a 7713725 T % pwr Loss A G 31l 35| 69
little crank affixed to the knob—is attached 1.5-SWR BW 2 1 2 1 1
to a 25:1 vernier, and it's a true turns counter. Imbalance il 45 1
The dial plate reads 0-25. The rotary inductor 81 | 6.25 1"? E\VX;RLSW 14 15 4? 12 zg 4?
is a 23pH airwound coil. The right-hand “Imbalance 0.4 1l os
knob, which has 0-100 calibrations in eithef 41 [ 125 | % pwr Loss 35 9] 30| a0
direction, directly controls a large, dual-sec 1.5-SWR BW 1 3 1
tion capacitor on the output side of the pi Imbalance 05
section circuit (the input side of the pi-sect 21 | 25 | % Par Loss 2 o Bl B
tion consists of a fixed, 230-pF capacitor) Imbalance
On our unit, _turning this knob produced g 11 50 | % Pwr Loss 24 15 26
harsh, scraping metal-to-metal sound. We 1-5|-S\t§\"|? BW 1 1
. . . . mbalance
determined it came from a slip-ring connec 57 T 100 T % Pur Loss = 1 %
tor on the capacitor. 1.5-SWR BW 1 1
Four push-button switch actuators— Imbalance
plain, white plastic shafts, actually—are lo4 4:1 | 200 | % Pwr Loss 22 26
cated between the two knobs. These switches Lo SWR BW L 2
let you switch in additional values of capaci{ 57T 200 T % Pwr Loss | 31 27
1.5-SWR BW 4 1 2
Imbalance
16:1 800 | % Pwr Loss 40 31
1.5-SWR BW 4 4 1 2
Imbalance

Key:

1. Unshaded boxes represent the tuner’s best performance capabilities. An empty, unshaded box
means power loss was 10% or less, the 1.5-SWR bandwidth was 5% or greater (the lower this
number, the more sensitive the tuning), and the imbalance was 0.2 or less (equivalent to 14 dB of
common-mode rejection for current baluns).

. A light-shaded box means power loss exceeded 21% (ie, 1 dB) or imbalance exceeded 0.4.

. A dark-shaded box means that a 1:1 SWR could not be obtained.

. The 1.5-SWR bandwidth (SWR BW) represents a percentage of operating frequency.

. The imbalance number is a ratio of common-mode current to differential current when the center tap
of the balanced load is grounded.
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160 meters. For balanced configurations, theeparate push-button controls to BEVEL tive on 160 meters. The situation got much
internal balun reduced the low-loss tuningand DELAY time. Another button sets theworse in the balanced mode, where power
range. In addition to the same high-loss probmetering range (3 kW or 300 W), and a fourttiosses ranged from 35% to an astonishing
lems on 10 meters, the unit was even ledsirns the LAMP on or off. A rotary selector99% across 160 meters and 60% or higher
forgiving of low-impedance loads on 160 andbelow the SWR/wattmeter lets you selectonen 80 meters for low-impedance loads
80 meters when the balun was used. It ampf two coaxial antenna feed lines, or a single(ie, 8:1 SWR or higher). We found the in-
peared that having the balun winding alwaysvire/balanced feed line (depending on what'sernal 4:1 voltage balun was lossy for all
in the circuit contributed to high loss and “senhooked up at the rear panel)—or you caB0 and 160-meter loads and tuning was
sitive” tuning on 10 meters (taking it out ofbypass the tuner circuitry altogether. touchy on both low bands. Testing indicated
the circuit reduced losses on 10 meters for The attractive gray finished aluminumthat the balun lacks balance quality on the
low-impedance loads). Also, it seemed thatlamshell case opens by removing fouhigher-frequency bands for low-impedance
the presence of the large fixed capacitor oacrews. Inside, you’ll find that lots of the boxloads, especially on 10 meters (see Table 5).
the input side might have contributed tas taken up with the metering and LED cir-We'd suggest using a high-quality external
overly sensitive tuning on 10 meters. cuitry. You'll also see a couple of modestbalun with this tuner instead.

During high-power testing, the inductorsize variable capacitors with ceramic insula- During high-power testing, while attempt-
only got warm on 160 and 20 meters withtion. The 41-turn, 28H inductor is built on ing to match a 5@ load on 160 meters, the
a 50Q load (1:1 SWR), and handled thea Delrin plastic form. The 4:1 voltage balunT-3000 arced internally when we reached a
maximum power (1300-1500 W) without in-consists of 11 bifilar turns of #14 strandecpower level of 1300 W (which exceeds the
cident. On 10 meters, however, the inductowire on an insulated double-toroid core. Thenanufacturer’'s single-tone specification of
becameveryhot while running slightly more rotary selector switch has ceramic wafers antio00 W), so we dropped back to 1220 W.
than 1000 W and attempting to match eithesilver-plated contacts, but it could not beThere were no visible signs of burning or
a 12.5Q or a 509 load. described as “heavy-duty.” smoke, but the coil backplate was hot. After

Manufacturer Wm. M. Nye Company To connect a balanced feed line, the tundt was allowed to cool, the unit worked OK
Inc, Box 1877, 1427 Shannon Ln, Prieshas three Delrin-insulated binding posts omt lower power levels. The tuner also arced
River, ID 83856; tel 208-448-1762; fax 208-the rear panel. You'll need a small wrench oat 600 W while trying to match a 12&{oad
448-1832. Manufacturer’'s suggested retappliers, however, as the unit does not have wingn 160 meters, so we dropped the power to
price, $830. Model MB-V-B (without meter- nuts or thumbscrews. 500 W and continued the test. The coil got
ing circuitry), $689. Inthe unbalanced mode, the Tucker T-300@&varm, but the tuner worked for the full 10

was lossy or unable to achieve an acceptninutes. On 20 and 10 meters at 1250 to
able match on all bands when faced with 4500 W, the tuner got warm during the 10-
TUCKER T-3000 low-impedance load—especially on 80minute test, but it performed well

The Tucker T-3000 is a modest-size tuneand 160 meters. Tuning also was very sensi- Manufacturer The Tucker T-3000 is no
that features a network. Vectronics manu-
factured this tuner for Tucker, which sold its
Amateur Radio inventories to Ham Radio
Outlet last fall. As this review went to press, 12Ple 5
we learned that HRO has sold out its supplyTucker T-3000

of the T-3000, which is very nearly the sameswr | Load Unbalanced Load* Balanced
tuner as the Vectronics HFT-1500, except ) 80| 40| 20| 10 @] 160] 601 40| 20| 10
H _ 6:1 | 3.125 | % Pwr Loss 43 43 29 76 80 38 34 38
that the current production HFT-1500 has an 15.5WR BW . i >l 125 M : 1 : 5
airwound inductor instead of the Delrin-body Imbalance 2 6 8
CO|| like the one in the T-3000 The airwoun 8:1 6.25 | % Pwr Loss 22 27 20 61 60 27 24 29
inductor should be an improvement, but we 1.5-SWR BW 2 4| 25 1 2 2 4
didn’t test the HFT-1500. Imbalance L I
The T-3000 front panel is nicely laid-out|+? | 125 | %W Lose o I It I B S IS Bl B
and offers vernier-drivemANTENNA and “Imbalance 04| 08 4
INPUT capacitors on either side of theuc- [ 25 | % Pwr Loss %] 18] 171 11| 13 B 22 21 13
TOR hand crank and counter. The red pointgr 1.5-SWR BW 2 3 100 1 3
on each capacitor tuning assembly covers|a Imbalance e
0-10 logging scale. The counter for the inyl1 50 1”{;_2\%;;33 12 u 1 200 3? 1i
ductor is areal turns counter; it takes 41 turns “Imbalance 0.6
of the handle—one for each turn—to go frony,; 100 | % Pwr Loss 7] 11 0| 2
one end to the other. A cross-needle meter 1.5-SWR BW 3 400 1 3
displays both SWR and power. In the ARRI Imbalance
Lab, we measured wattmeter error on botf:1 200 1°/5° E\VX/FRLE?AS/ lg 800 61 23 13
scales at 21% or less (15% on the low-power ~Imbalance
scale) on 160, 20 and 10 meters. It was Worsl: | 400 | % pwr Loss 12 | 20| 18| 12| 22
on 10 meters. A 21-segment LED bar graph 1.5-SWR BW 1600 1 2
indicates PEP (the last segment is red). It has Imbalance
16:1 | 800 | % Pwr Loss 1| 22 99| 35 15[ 26
1.5-SWR BW 2| 3200 1 1 4 3
Imbalance

*Because this unit used a 4:1 voltage-type balun, load values for the balanced configuration are four

times the unbalanced values.

Key:

1. Unshaded boxes represent the tuner’s best performance capabilities. An empty, unshaded box
means power loss was 10% or less, the 1.5-SWR bandwidth was 5% or greater (the lower this
number, the more sensitive the tuning), and the imbalance was 0.2 or less (equivalent to 14 dB of
common-mode rejection for current baluns).

. A light-shaded box means power loss exceeded 21% (ie, 1 dB) or imbalance exceeded 0.4.

A dark-shaded box means that a 1:1 SWR could not be obtained.

. The 1.5-SWR bandwidth (SWR BW) represents a percentage of operating frequency.

. The imbalance number is a ratio of common-mode current to differential current when the center tap
of the balanced load is grounded.
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longer manufactured. Our review unit wagpanel. The second capacitor in theircuitis as well as the manufacturer’s specifications.
built by Vectronics, now in the MFJ family. comprised of five 100-pF and one 75-pFWe also found that tuning was sensitive for
Vectronics offers the similar HFT-15005-kV capacitors (575 pF, total) sandwichedsome low-impedance situations on 160 and
(manufacturer’'s list price, $460). Vectronics between (and connected electrically to) alu80 meters. Otherwise, the XMatch gives you
1007 Hwy 25 S, Starkville, MS 39759; tel,minum plates. In them1 switch position, the a huge playing field in terms of its matching
800-363-2922; fax 601-323-6551. variable capacitor is on the input side of theapabilities (see Table 6).
T, while the fixed capacitor is on the output In the high-power testing, the XMatch
side; in thexM2 switch position, the fixed inductor only got warm when tuned to match
N4XM XMATCH capacitor is on the input side while the varia 12.5Q load (4:1 SWR) on 160 meters
Paul D. Schrader, N4XM, calls hisable capacitor is on the output side. This feawhile running 1320 W, but it worked fine. On
XMatch antenna tuner a “classic lowbander.ture and the switch’s associated abilities t@0 meters, 1500 W of power didn't faze the
The unit is aimed at the no-nonsense, didypass the tuner altogether and/or to groundnit. The inductor ran cool for the entire test,
criminating contester or DXer who doesn’tthe input and output are the essence afhile on 10 meters it ran cool on most loads.
mind plunking down big bucks for a stationSchrader’s US Patent 4,763,087—a fixed ca- Manufacturer:Paul D. Schrader, N4XM,
accessory of demonstrated quality. With ngacitance on one side of the network and @001 Briscoe Ln, Louisville, KY 40228-1653;
bells or whistles—not even an SWR meter ovariable capacitor on the other, with provi-tel 502-239-2043. Manufacturer’s suggested
a switch to select another antenna for tunsions to swap their relative positions withinretail price, $1045. (N4XM also offers other
ing—the XMatch is focused on doing one jokthe network. (Schrader’s patent covers use afiner models, two of which include vacuum
well, providing a match between your transthis concept for bothr-type and pi-type variables. Contact him directly for details.)
mitter or linear and the antenna system witimatching networks.)
as little loss as possible. The XMatch has no The rear panel—which bears a large
balun; this tuner is designed only for unbalWarning! High Voltagelabel that includes
anced loads. Schrader constructs each urthe unit's US, Canadian and UK patent
personally, one at a time. That’s one reasonumbers—has three SO-239 connectors for
why you pay up front when you order, andNPUT, ANT andAUX and a ground connector.
also why prospective owners require pa- The literature that comes with the XMatchNotes
tience. The XMatch is available only fromexplains that the XMatch is a “low-band*For a description of imbalance as a measure
Schrader, a registered professional engineeptimized” tuner that can handle “full legal ©f balun quality, see “Baluns in the Real (and
X . . . " e Complex) world,” by Frank Witt, AI1H, ARRL
and active amateur. Despite the price tag opower without arc-over” within these 2,enna'compendium, Vol 5.
the XMatch, Schrader offers “no guaranteeSWR “circles”: 5:1 from 1.8 to 3.5 MHz, 7:1 2The geometric test boxes presented pure re-
or warranty of any kind” for the XMatch.  from 3.5t021.45MHz, and 4:1 from 21.45t0 sistive loads, even though a more compre-
The XMatch box is imposing. It's also 29.7 MHz. {‘eesqsxgufg”ﬁaye“?;‘cmgg% t":”(:fn‘cl‘;r)‘f%“'gg?
nearly as long as the MFJ-989C, so it has a During testing, the XMatch went where  ,,ce'joads—possibly at Speciﬁeg powerprat_
substantial footprint. On the left-hand sideothers feared to tread. The worst power l0SSings. For example, aload of 40 30 Q would
of the front panel is a hand-cranked rotarywe encountered was 27% while confronting Yield a 2:1 SWR, and a possible variation in
INDUCTOR dial—with a real turns counter— a 3.125Q load (16:1 SWR) on 160 meters. tZU:Qﬁgfggﬁg\fvﬁ?ﬁ%ﬂrogbﬁgg’f:‘gf%orgss'istt&‘f_
for the rotary inductor. TheAPACITOR dial We also were unable to obtain acceptable tions, however, an antenna tuner may be
on the right-hand side is direct drive and hasnatches at 3.128 on 20 meters or at SWRs satisfactorily characterized using only resis-
a 0-100 scale. A rotary switch in betweengreater than 4:1 (both hi-impedance and low- five loads. Geometric resistance boxes are
lets you select two operating modesy1 impedance) on 10 meters. But we should em-ava'lablefrom Frank Witt, Al1H, 20 Chatham
! : """"Rd, Andover, MA 01810-5772 (please en-
andxm2 (more on these laterp)RECT, AUX  phasize that all of these are extreme matchingclose an sase); e-mail fjiw@world.std.com.

(to connectto another antenna or device, sudituations that exceed realistic expectations
as a dummy load, while bypassing the tuner)
andOFF.

Removing the cover means backing outTable 6
six Philips head machine screws and assoCiy4xm XMatch

ated hardware. In doing so, you'll notice tha
the top half of the case is isolated from theswr Load Unbalanced
bottom half by the use of insulated washers—_— (@ 160 80 40
except at one screw, where a star washer fis— 3105 %% Por Loss = s m
used to insure a good electrical connectiofi 1.5-SWR BW 1 2 3
(assuming the screw has been tightened). [ 6.25 % Pwr Loss 17 11
The XMatch is a variation on the T-net- 1.5-SWR BW 1 3
work design (although Schrader says he dogss:1 12.5 % Pwr Loss
not consider it a T-network but a unique de 1.5-SWR BW 2
sign). Inside, there’s a huge dual-section 2:1 25 % Pwr Loss
Cardwell capacitor (24-291 pF per section), & 1.5-SWR BW 4
very heavy-duty switch and a 38-turn| 1:1 50 % Pwr Loss
- ; 1.5-SWR BW
Cardwell ceramic-body rotary inductor (28— -
HH) coupled to the turns counter on the frong 2% 100 A=
4:1 200 % Pwr Loss
1.5-SWR BW
8:1 400 % Pwr Loss
1.5-SWR BW
16:1 800 % Pwr Loss
1.5-SWR BW 4
Key:

1. Unshaded boxes represent the tuner’s best performance capabilities. An empty, unshaded box
means power loss was 10% or less and the 1.5-SWR bandwidth was 5% or greater (the lower
this number, the more sensitive the tuning).

2. A light-shaded box means power loss exceeded 21% (ie, 1 dB).

3. A dark-shaded box means that a 1:1 SWR could not be obtained.

4. The 1.5-SWR bandwidth (SWR BW) represents a percentage of operating frequency.
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