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Technical

by Mark Spencer, WA8SME

Antenna Tuners: MFJ-9982, 
51Palstar AT2K and AT2KD

Three more solutions for tuning your antenna system at legal limit power levels.

Product Review

Mark J. Wilson, K1RO, k1ro@arrl.org

Bottom Line
The MFJ-9982 provides a good value in an antenna tuner 

that can match most antenna systems on most bands. The 
built in peak and average wattmeter is also a real plus. 

Reviewed by Joel R. Hallas, W1ZR
QST Contributing Editor
w1zr@arrl.org

A few months back, we reviewed a pair of 
legal limit tuners designed for balanced 
loads.1 Here we look at three tuners with un-
balanced loads (coax fed antennas) in mind. 
Each of these units makes use of a high-pass T 
network configuration with one variable ca-
pacitor in series with the input, one in series 
with the output and a shunt variable inductor 
to ground between them. This generally re-
sults in three controls on the front panel. What 
differentiates the Palstar AT2KD from the oth-
ers is that the two capacitors are combined 
into one differential capacitor, so the AT2KD 
has only two tuning controls. As a differential 
capacitor is turned, the capacitance increases 
on one side while decreasing on the other.

MFJ-9982 2500 W  
Antenna Tuner
The MFJ-9982 is described as a legal limit 
tuner specified to match loads from 12 W  

(4:1 SWR) to 2000 W (40:1 SWR) over  
the continuous frequency range of 1.8 to  
30 MHz. The range of complex loads is not 
specified, but it may be reasonable to expect  
it to match loads with reactive components 
within similar SWR limits. Most amateur 
antennas, after all, exhibit complex (resistive 
plus reactive) impedance on many fre- 
quencies. 

Tuner Configuration 
The MFJ-9982 shown in Figures 1 and 2 uses 
a T configuration with series capacitors on the 
input and output and a single shunt roller in-
ductor. The tuner components are isolated 
from ground so that balanced loads can be 
tuned. A 1:1 balun on the radio side provides 
the transition to unbalanced coax. A built  
in 50 W dummy load handles 100 W for  
10 minutes or 1.5 kW for 10 seconds.

To change to unbalanced mode, a rear panel 
strap is used to ground one of the balanced 
terminals. The strap has two connection 
points, a round one that fits the terminal and a 
slotted one to allow it to pivot without remov-
ing the wing nuts and washers. Our unit had 
the strap pivoting on the antenna stud where it 
could arc to ground if hanging from the 

terminal. It should be installed with the round 
hole on the ground stud, so that can’t happen.

If strapped for unbalanced operation, two  
coaxial outputs, a single wire output or the 
dummy load can be selected from the front 
panel. The single wire output always goes 
through the tuner, the dummy load doesn’t go 
through the tuner and the two coax connec-
tions can be switched to use the tuner or by-
pass the tuner.

The variable capacitors have smooth 5:1 ver-
nier knobs that make tuning easy and provide 
pointer resetability to within about 1⁄50 of the 
range. The rotary inductor includes a three 
digit turns counter dial that provides 90 digit 
indications for 30 turns and can be interpo-
lated to about 1⁄2 a division. This sounds as if 
it would be a lot of effort to get all three con-
trols to a place that provides a match, and it 
can be. Fortunately, in many cases, only one 
of the capacitors requires fine adjustment.

A competent dual needle power meter offers 
300 or 3000 W power ranges with average 
and peak power readings. It can be powered 
by an internal 9 V battery or an external 12 V  
supply. With an external supply, a switchable 
dial light can illuminate the meter.

1J. Hallas, W1ZR, “Product Review — MFJ-976 
and Palstar BT-1500A High Power Balanced 
Antenna Tuners,” QST, Mar 2013, pp 53-58.

Figure 2 — Inside view 
of the MFJ-9982. Note 
the copper strap used 
for internal connections 
and the dummy load on 
the rear panel.

Figure 1 — MFJ-9982 antenna tuner.
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Operating the MFJ-9982
The MFJ-9982 is relatively easy to set up and 
operate. There are three coax connectors on 
the rear panel, one for the input and two for 
unbalanced antennas. An insulating block in-
cludes the two terminals for balanced feed 
lines, each equipped with wing nut terminals. 
Single wire antennas are to be connected to 
the upper balanced line terminal and fed 
against the tuner’s GROUND terminal.

Using the tuner is relatively straightforward. 
The manual provides two suggested starting 
points for each band at 50 and 600 W resistive 
loads. Once there, apply a small amount of 
power and move each control for the best 
match as indicated on the reflected power 
scale of the meter. It is important to set the 
meter to AVERAGE power for adjustments; if 
set to PEAK, the delayed needle movement 
masks changes in tuning. 

For some loads, a null in reflected power is 
found quickly. For other loads it can take a lot 

Table 1 
MFJ-9982 Antenna Tuner

Circuit configuration: T network. 
Frequency range: 1.8 to 30 MHz. 
Matching range: 12.5-2000 W. 
Power rating: 2500 W (PEP), SSB and CW. 
Measured current usage: 13.8 V dc at 41 mA (meter lamps only). 
Size (height, width, depth): 7 × 13.7 × 18 inches (incl protrusions); weight: 15 lbs.
Price: $630.

ARRL Lab Resistive Load and Loss Testing

SWR	 Load (W)		  160 m	 80 m	 40 m	 20 m	 10 m
4.33:1	  11.5	 Power Loss%	 NT	 10	 10	 NT	 11 
		  SWR	 —	 1.0	 1.0	 —	 1.6
2:1	   25	 Power Loss%	 7	 4	           NT 	 7	 10 
		  SWR	 1.0	 1.0	 —	 1.9	 1.0
1:1	   50	 Power Loss%	 5	 4	 3	 7	 9 
		  SWR	 1.0	 1.0	 1.0	 1.9	 1.0
2:1	 100	 Power Loss%	 3	 2	 1	 2	 7 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.5
4:1	 200	 Power Loss%	 2	 2	 2	 2	 8 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.8
7.6:1	 380	 Power Loss%	 5	 3	 3	 6	 11 
		  SWR	 1.0	 1.0	 1.0	 1.0	 2.0
16:1	 800	 Power Loss%	 2	 2	 4	 8	 18 
		  SWR 	 1.0	 1.0	 1.0	 1.0	 1.2
Note: Roller inductor contacts were intermittent during initial testing. See text.

Frequency	 Short	 Open

  1.8 MHz	 NT	 NT	 Will tune 2000 W resistive load 160-10 meters. 
  3.5 MHz	 Yes	 NT	  
  7.0 MHz	 NT	 NT	  
14 MHz	 Yes	 NT	 Yes = will tune into open or short circuit. 
28 MHz	 NT	 Yes	 NT = no tuning solution.

High Power ARRL Lab Testing

Tests performed with 1500 W PEP keyed CW, 40% duty cycle, 10 minutes
   (see March 2013 QST, p 58 for details).
High impedance test (20:1 SWR complex load): 160, 20, 10 meters: Passed, ran cool.
Low impedance test (25 W resistive load): 160, 20, 10 meters, Passed, ran cool.

of back and forth adjustment to reach a 
matched setting. As the manual notes, in 
many cases more than one matched setting 
can be found, and the one with the least in-
ductance is usually most efficient. It can be a 
tedious process and you will want to record 
the settings for each segment of each band in 
order to return to them whenever you want to 
change antennas, bands or modes.

Our ’9982 came from the factory with a ro-
tary inductor that made intermittent contact, 
making it virtually impossible to successfully 
adjust to different loads. It was sent back to 
MFJ under warranty and returned making 
good contact, although the resulting crank-
ing force was higher than that of the other 
tuners in the review. While testing at home, I 
found that I was having trouble with rese-
tability and determined that the turns counter 
indicator was slipping. Upon opening the 
cabinet, it was evident that the nylon gear 
that drove the counter was not meshed suffi-
ciently with the mating gear on the inductor 

shaft. By loosening two screws on the drive 
housing, I was able to pivot the assembly and 
engage the gears. It worked satisfactorily 
after that, and was considerably quieter in 
operation. MFJ has since advised that they 
are addressing these issues in production.

On the Bench
The MFJ-9982 was able to match all the 
resistive loads we tested, ranging from  
11.5 (4.3:1 SWR) to 800 W (16:1 SWR), on 
all bands as shown in Table 1. As is often the 
case, the loss near the edges of the operating 
impedance ranges was higher than for those 
closer to a matched condition. This tuner 
passed all our high power tests without 
problems.

We found that a shorted output could be 
tuned on 80 and 20 meters, while an open 
could be tuned on 10 meters. This is not an 
unusual result, but it does argue for carefully 
recording tuner settings for each band, an-
tenna and mode. If the tuner settings suddenly 
change without a good reason, be sure to 
check for a disconnected antenna, breakage 
or a short in the system before applying full 
power. An antenna current meter or a field 
strength meter can be used to make sure that 
power is leaving the tuner and going where it 
should. Dissipating 1.5 kW in a small box is a 
prescription for melted tuner components.

On the Air at W1ZR
I have a 135 foot dipole, center fed with about 
100 feet of 450 W window line. While each 
station’s antenna system will exhibit different 
characteristics on different bands, this is a 
typical application for an antenna tuner. The 
50 W SWR of my antenna alone (no attempt 
at matching) runs the gamut from 2.9:1 on 
28.5 MHz to 86:1 on 160 meters, as mea-
sured at the tuner interface. The MFJ-9982 
was able to reasonably match this antenna on 
all amateur bands, including 160 meters — 
somewhat to my surprise.

For unbalanced loads, I tested with my 
dummy load, a triband Yagi that includes a  
6 meter coupled resonator, a 17 and 12 meter 
coupled resonator dipole and the balanced an-
tenna above, fed through an external 4:1 
balun. The tuner was able to match all loads 
on all appropriate bands. I was able to con-
firm that this tuner does not operate on 6 me-
ters, in keeping with its specifications 
— never hurts to check.

My procedure was to start from the manual’s 
recommended 50 W settings and first tune 
with my dummy load. The tuned settings 
were generally close to the suggested settings, 
once I figured out that my inductor counter 
started at 100 rather than 000, and after I 
fixed the slipping digits. I then used those 



46    July 2013    ARRL, the national association for Amateur Radio®     www.arrl.org  

settings as a starting point for other loads. I 
first tuned at 10 W output, then trimmed up 
the adjustments with 100 W. I found the tun-
er’s SWR meter to be in close agreement with 
the three digit digital indicator on my trans-
ceiver. The wattmeter read somewhat high, 
about 125 W for a 100 W signal. The manual 
describes the meter calibration procedure.

While the MFJ-9982 is very flexible in an-
tenna configurations that can be matched, 
changing from unbalanced to balanced opera-
tion requires access to the strap on the rear 
panel — inconvenient in some stations.

Documentation
The MFJ-9982 comes with a 13 page manual 
that includes instructions on tuning procedure 
with suggested starting points for each band 

See the Digital Edition  
of QST for a video over-
view of the MFJ-9982 
Antenna Tuner

and a schematic diagram. There is also an 
Antenna System Hints section with antenna 
and feed line lengths to avoid, along with 
other suggestions. 

Palstar AT2K and AT2KD 2000 W 
Antenna Tuners
The Palstar AT2K (Figures 3 and 4) and 
AT2KD (Figures 5 and 6) are so similar that 
it makes sense to describe them together. 
Both models cover 160 through 10 meters 
plus 6 meters and are rated to match imped-
ances from 20 (2.5:1 SWR) to 1500 W resis-
tive (30:1 SWR) on 160 through 10 meters. 
Lower impedances can be matched at re-
duced power. The 6 meter tuning range is not 
specified.

Tuner Configurations
The two tuners are essentially identical except 
for the different capacitor configurations. 
Both have the same metering and provide 

switching for three coax lines. One coax out-
put is identified for use with an external balun 
for a balanced load, but otherwise is the same 
as the others, so it is usable with a third coax 
fed antenna if desired. Another coax output 
bypasses the tuner for use with a matched an-
tenna, also an ideal spot for a dummy load.

The AT2KD is about an inch narrower than 
the AT2K because of the single, but larger, 
capacitor. The capacitors in both are driven 
by 6:1 vernier drives, but the capacitance in-
dictors are different. The AT2K has moving 
dial scales, while the AT2KD has a moving 
pointer that is read against silkscreened num-
bers on the panel. Both provide a resolution 
of 100 divisions, although the AT2KD scale 

has smaller numbers — a bit tough on my 
bifocals.

Both units have an excellent dual needle 
average and peak reading wattmeter. The 
wattmeter has a PEAK-HOLD button that main-
tains the peak reading for 2 seconds so you 
can read it more easily — very nice feature. 
Meter calibration is in close agreement to my 
transceiver, which has been checked 
carefully.

On the Bench
Both units were able to match all the resistive 
loads we tested, ranging from 25 to 800 W, on 
160 through 10 meters as shown in Tables 2 
and 3. The efficiency of this tuner was quite 

Figure 3 — Palstar AT2K antenna tuner.

Figure 4 — Inside view of the AT2K tuner. Note the two separate vari-
able capacitors, the usual configuration for a T network tuner.

Bottom Line
The Palstar AT2K and AT2KD are rugged, well built and easy 

to use antenna tuners that can match most antenna systems 
on most bands. The AT2KD has the edge on quickly tuning to a 
match, while the AT2K offers a wider tuning range on 6 meters. 
Either one would be a great addition to any shack. 

Manufacturer: MFJ Enterprises, PO Box 494, 
Starkville, MS 39762, tel 800-647-1800; 
www.mfjenterprises.com.
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See the 
Digital 
Edition of 
QST for 
a video 
overview of 
the Palstar 
AT2K and 
AT2KD 
antenna 
tuners.

Table 2 
Palstar AT2K Antenna Tuner, s/n 19731

Circuit configuration: T network. 
Frequency range: 1.8 to 50 MHz. 
Matching range: 20-1500 W with resistive load (1.8-30 MHz). 
Power rating: 2000 W (PEP), 1500 W (single tone). 
Measured current usage: 13.8 V dc at 21 mA (meter lamps only). 
Size (height, width, depth): 5.6 × 14.7 × 13.2 inches (incl protrusions); weight: 13 lbs.
Price: $550.

ARRL Lab Resistive Load and Loss Testing

SWR	 Load (W)		  160 m	 80 m	 40 m	 20 m	 10 m
2:1	   25	 Power Loss%	 15	 11	 7	 5	 5 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
1:1	   50	 Power Loss%	 7	 5	 4	 3	 6 
		  SWR	 1.1	 1.1	 1.0	 1.0	 1.1
2:1	 100	 Power Loss%	 7	 3	 2	 2	 4 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
4:1	 200	 Power Loss%	 4	 6	 4	 5	 11 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.1
7.6:1	 380	 Power Loss%	 8	 7	 7	 8	 11 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
16:1	 800	 Power Loss%	 5	 10	 7	 9	 14 
		  SWR 	 1.0	 1.0	 1.0	 1.0	 1.0

Frequency	 Short	 Open

  1.8 MHz	 NT	 NT	 Will tune 1500 W resistive load 160-10 meters. 
  3.5 MHz	 NT	 NT	  
  7.0 MHz	 NT	 NT	  
14 MHz	 NT	 NT	  
28 MHz	 NT	 NT	 NT = no tuning solution.

High Power ARRL Lab Testing

Tests performed with 1500 W PEP keyed CW, 40% duty cycle, 10 minutes 
   (see March 2013 QST, p 58 for details).
High impedance test (20:1 SWR, complex load): 160 meters, arcing at 1400 W; Passed at 
   1250 W, warm to the touch.* 20, 10 meters: Passed, mildly warm.
Low impedance test (25 W resistive load): 160, 20, 10 meters, Passed, ran cool.
*Note: This tuner may meet the manufacturer’s specs, but we cannot verify this since the high 

impedance load is complex, not purely resistive as the manufacturer’s specifications assume. 

good, with some loss at the lower imped-
ances on the lower bands. Tables also show 
the loss of the AT2KD with optional baluns 
for balanced line.

Both tuners passed our high power, low im-
pedance tests without problems. During the 
high power, high impedance tests, both tun-
ers exhibited arcing on 160 meters, the 
AT2K at 1400 W and the AT2KD at 750 W. 
Both tuners passed on the other bands, al-
though the AT2KD tripped the amplifier’s 
SWR protection after 3 minutes of continu-
ous operation at 1500 W on 10 meters. Note 
that our high impedance load (20:1 SWR) 
presents a complex impedance, while 
Palstar specifications are for resistive loads, 
so the tuners may handle more power with a 
different load.

One concern with the AT2KD was that we 
found that it would match both shorts and 
opens on some bands as shown in Table 3. 
The precautions described in the MFJ-9982 
section should be taken with the AT2KD.

Operating the AT2K and AT2KD
Both units offer very smooth operation in 
both the variable inductor and variable 
capacitor(s). The inductor goes end-to-end 
in 279 turns, each having a digit on the turns 
count window. I could estimate to half a 
turn for a resolution of 568 positions. This 
combined with the 100 divisions on each 
capacitor scale makes for easy resetability if 
you record your settings.

Figure 5 — Palstar AT2KD antenna tuner.

Figure 6 — Inside view of the AT2KD tuner. Note the single variable 
differential capacitor. While the differential capacitor is wider than 
either of the capacitors in Figure 4, the result is a narrower unit that 
tunes with two rather than three controls.
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Table 3 
Palstar AT2KD Antenna Tuner, s/n 18934
Circuit configuration: T network (differential, see text). 
Frequency range: 1.8 to 50 MHz. 
Matching range: 20-1500 W with resistive load (1.8-30 MHz). 
Power rating: 2000 W (PEP), 1500 W (single tone).* 
Measured current usage: 13.8 V dc at 21 mA (meter lamps only). 
Size (height, width, depth): 5.8 × 13.2 × 12 inches (incl protrusions); weight: 12 lbs.
Price: $550; optional 1:1 and 4:1 baluns, $90 each.
*Two other areas of the manual warned not to exceed 1000 W, single tone.

ARRL Lab Resistive Load and Loss Testing

SWR	 Load (W)		  160 m	 80 m	 40 m	 20 m	 10 m
2:1	   25	 Power Loss%	 14	 8	 6	 5	 8 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
1:1	   50	 Power Loss%	 9	 4	 4	 2	 5 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
2:1	 100	 Power Loss%	 6	 2	 2	 2	 3 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
4:1	 200	 Power Loss%	 4	 2	 2	 2	 4 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
7.6:1	 380	 Power Loss%	 6	 6	 6	 7	 9 
		  SWR	 1.1	 1.0	 1.0	 1.0	 1.2
16:1	 800	 Power Loss%	 4	 3	 4	 7	 12 
		  SWR 	 1.7	 1.0	 1.0	 1.0	 1.6
With optional 1:1 balun

SWR	 Load (W)		  160 m	 80 m	 40 m	 20 m	 10 m
2:1	   25	 Power Loss%	 33	 24	 20	 16	 28 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
1:1	   50	 Power Loss%	 21	 14	 11	 11	 21 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
2:1	 100	 Power Loss%	 14	 8	 6	 4	 11 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
4:1	 200	 Power Loss%	 10	 8	 6	 4	 11 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
7.6:1	 380	 Power Loss%	 13	 6	 6	 7	 14 
		  SWR	 1.1	 1.0	 1.0	 1.0	 1.0
16:1	 800	 Power Loss%	 11	 7	 7	 10	 14 
		  SWR 	 1.0	 1.0	 1.0	 1.0	 1.0

With optional 4:1 balun

2:1	 100	 Power Loss%	 7	 4	 4	 4	 8 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.0
4:1	 200	 Power Loss%	 4	 4	 4	 7	 10 
		  SWR	 1.0	 1.0	 1.0	 1.0	 1.3
7.6:1	 380	 Power Loss%	 8	 10	 12	 16	 20 
		  SWR	 1.1	 1.0	 1.0	 1.0	 1.2
16:1	 800	 Power Loss%	 9	 8	 14	 22	 33 
		  SWR 	 2.4	 1.0	 1.0	 1.0	 1.1

Frequency	 Short	 Open

  1.8 MHz	 Yes	 NT	 Will tune 1500 W resistive load 160-10 meters. 
  3.5 MHz	 Yes	 NT	  
  7.0 MHz	 Yes	 Yes	  
14 MHz	 Yes	 Yes	 Yes = will tune into open or short circuit. 
28 MHz	 NT	 Yes	 NT = no tuning solution.

High Power ARRL Lab Testing

Tests performed with 1500 W PEP keyed CW, 40% duty cycle, 10 minutes 
  (see March 2013 QST, p 58 for details).
High impedance test (20:1 SWR, complex load): 160 meters, arcing at 750 W; Passed at 
   700 W, cool to the touch. 20 meters: Passed, cool to the touch. 10 meters: SWR trip after 
   3 minutes; passed at 900 W, warm to the touch.*
Low impedance test (25 W resistive load): 160, 20, 10 meters, Passed, ran cool.

*Note: This tuner may meet the manufacturer’s specs, but we cannot verify this since the high 
impedance load is complex, not purely resistive as the manufacturer’s specifications assume. 

On the Air at W1ZR
I used both tuners with all my antennas de-
scribed previously and a dummy load. I  
was able to obtain a solid 1:1 match on 
sensible MF and HF antennas. There is no 
question that on a number of antenna/band 
combinations the AT2KD found its match 
more quickly with the two controls, al-
though some came in about as quickly with 
the AT2K. In all cases, I started with the 
suggested values in the manual, which were 
quite close to the settings needed for my 
dummy load.

The one difference that I found between the 
tuner capabilities was on 6 meters. Both 
would tune a 50 W dummy load and trim up 
my coupled resonator Yagi on 6. The AT2K 
was able to also match my Zepp with 4:1 
external balun to 1:1, but the best the 
AT2KD could do was a 3:1 match. This is 
not surprising, since the AT2K had both ca-
pacitors at a fairly low value for its match, a 
condition that the AT2KD cannot achieve. 
All in all, I prefer the AT2KD because of the 
ease in tuning each new antenna. I suspect 
that with settings recorded, there would be 
very little operational difference between the 
two as long as I didn’t plan to use a linear 
with a high impedance load on 160 meters.

For either tuner, having the balun as an ex-
ternal option offers a potential configuration 
advantage compared to an internal balun. 
Many amateurs choose to transition from 
unshielded balanced line to coax at some 
distance from the station operating position 
to avoid problems with coupling from the 
feed line to other cabling and allow easier 
routing of cables. The downside, of course, 
is that the coax is generally mismatched and 
thus may introduce loss. Still, if top quality 
low-loss coax is used and the length is short 
(10 feet or less is a good target), the loss is 
usually not significant on HF.

Documentation
Both tuners come with similar well written 
and illustrated 19 page manuals with a sche-
matic, meter calibration instructions and 
useful instructions on tuning procedure, 
along with suggested starting points for each 
band. There are also suggestions on what to 
do in order to tune antennas that are not 
within range. The manual recommends 
cleaning the inductor turns every 4 to 6 
months with isopropyl alcohol and they 
even provide cotton swabs for the purpose.

Manufacturer: Palstar, Inc, 9676 N Looney 
Rd, Piqua, OH 45356; tel 800-773-7931; 
www.palstar.com.




