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Dual TFT Display & Dual Receiver HF/50 MHz Transceiver
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ations at a glance
Make no mlstake, this is not a toy. F ry most from your

hobby - of course it's a Kenwood. | : | g

e Covers the HF and 50 MHz bands. ¢ Clean 5 to 200 W transmit power through the 50 V FET final unit.

¢ High-speed automatic antenna tuner. ® Built-in RTTY and PSK.
e USB, Serial and LAN ports. o Three Analog Devices 32-bit floating-point arithmetic DSPs.
o Various PC applications (free software): ARCP-990 ¢ DVI output for display by an external monitor (main screen display only).

enabling PC control, ARHP-990 enabling remote
control, and ARUA-10 USB audio driver.

A &
K E N WO O D Customer Support (310) 639-4200 Scan with your phone to

x: (310) 537-8235 download TS-9908S brochure.  www.kenwood.com/usa
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B Escape with the TM-281A

2 ~On or off the road, Kenwood's TM-281A is a mobile radio you can always count on.
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As tough as nails, this MIL-STD-compliant transceiver delivers powerful performance, excellent audio clarity,
and a host of advanced features. It offers superb operating ease day or night thanks to the large backlit LCD
and illuminated keys. So the next time you take off, take the TM-281A.

A4
K E N Customer Support: (310) 639-4200
Fax: (310) 537-8235

Scan with your phone to
download TM-281A brochure. LAl



EchoLink™ Ready
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With the Kenwood TM-V71A you have a choice of where you want your speaker, on the top e e AT .

or on the bottom of the radio. Simply remove the faceplate and flip the main body, then : 00 e yegsos
reattach the face, it's that simple! Yet another Kenwood 1st, this dual band transceiver has e s
ten dedicated Echolink® memory channels as well as Echolink sysop-mode operation. )

EchoLink connection to your PC via the optional PG-5H cable kit is easy with no expensive e
interface needed. Large diial cGlor amber or green thirteen segment LCD.
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EchoLink® is a registered trademark of Synergenics, LLC. For more information please see: www.echolink.org.

E Y ) !
K N W Customer Support: (310) 639-4200 = www.kenwood.com/usa 1509001 Registered

Fax: (310) 537-8235 NCKENWO0D Corportion
Scan with your phone to ADS#27515
download TM-V71A brochure.
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Free Dealer/Catalog/Manuals/Instructions - Visit: www.ameritron.com or call toll-free 800-647-1800

Ameritron...The World’s High Power Leader!

Ameritron HF+6 1200 W Solid State Amplifier

1.5-54 MHz . .. 1200 Watts PEP Output, Instant Automatic bandswitching, no tuning, no

warm-up, SWR protected, Quiet Variable-Speed Cooling . . . PEP FWD/REF Metering . ..

PA

Balance/ALC Metering and LED Indicator . . . Front Panel Band/Error LEDs . . . more!

ALS-1306

$3299

Suggested Retail

ALS-1306 1.5-54 MHz solid state near
legal limit® FET no-tune Amplifier gives
1200 Watts PEP output on all bands,
including 6/10/12 Meters.

ALS-1306 reliability is insured by using eight
rugged MRF-150 power FETs. They are mounted
on the dual heavy duty heat sink and properly ar-
ranged to spread out the heat over a large sur-
face.

The RF deck operates at 50V for efficient, low
distortion linear RF power service. Cooled by a
whisper quiet cooling fan regulated by tempera-
ture sensors, assuring minimum noise for ade-
quate cooling.

Get up to 1200 Watts of clean SSB output (100
Watts gives full rated 1200 Watts output). Only
22 Ibs. 10W x 6/2H x 187/2D in.

AMERITRON No Tune Solid State Amplifiers

ALS-500M 500 Watt Mobile Amp

ALS-500M

$949

Suggested Retail

500 Watts PEP/400W CW output, 1.5-22 MHz,
instant bandswitching, no tuning, no warm-up.
SWR, load fault, thermal overload protected. On/
Off/Bypass switch. Remote on/off control. DC
current meter. Extremely quiet fan.

13.8 VDC. 9W x 3'/2H x 15D in., 7 Ibs.
ALS-500RC, $49, Remote Head.

ALS-600 Station 600 Watt FET Amp

No tuning, no fuss, no
worries — just turn on and
operate. 600 Watts
PEP/500W CW, 1.5-22
MHz, instant bandswitch-
ing, SWR protected,
extremely quiet, SWR/
Wattmeter, ALC control.

120/220 VAC. Inrush pro- $1 599
tected. 91/2W x 6H x 12D in.  Suggested Retail
ALS-600S, $1699, ALS-600 with 10 Ib.
switching power supply.

B

ALS-600

- AMERITRON . . . 800 Watts . . . $999!

ALS-811H

$999

Suggested Retail
4-Tubes, 800 Watts

Get a quiet desktop lin-
ear that's so compact it'll slide right into your op-
erating position -- you'll hardly know it's there .
until QRM sets in. And you can conveniently plug
it into your nearest 120 VAC outlet.

You get all HF band coverage (with license) --
including WARC and most MARS bands at 100%
rated output. Ameritron’s Adapt-A-VoltTM

Desktop Kilowatt Amplifier
AL-80B

$1595

Suggested Retail

Whisper quiet desktop amp plugs into 120 VAC to
give full kilowatt SSB PEP output. Ameritron’s exclu-
sive DynamicALC™ doubles average SSB power out
and Instantaneous RF Bias™ gives cooler operation.
All HF bands. 850 Watts CW out, 500 Watts RTTY
out, extra heavy duty power supply, 3-500G tube,
70% efficiency, tuned input, Pi/Pi-L output, inrush cur-
rent protection, dual Cross-Needle meters, QSK com-
patible, 48 Ibs. 14W x 8'/2H x 15"/2D in. Two-year
warranty.

ALS-811

$849

Suggested Retail
3-Tubes, 600 Watts

hi-silicon core power transformer has
a special buck boost winding that lets
you compensate for high/low power
line voltages.

You also get efficient full size
heavy duty tank coils, slug tuned input coils, op-
erate/standby switch, transmit LED, ALC, dual il-
luminated meters, QSK with optional QSK-5,
pressurized cooling that you can hardly hear, full
height computer grade filter capacitors and more.
135/4W x 8H x 16D inches.

AL-811, $849. Like AL-811H, but has three
811A tubes and 600 Watts output.

HF Amps with 3CX800A7 Tube

These compact desktop
amplifiers with 3CX800A7
tubes cover 160-15 Meters
including WARC bands.
Adjustable slug tuned input
circuit, grid protection, front
panel ALC control, vernier
reduction drives, heavy duty
32 Ib. silicone steel core
transformer, high capaci-
tance computer grade filter
capacitors. Multivoltage
operation, dual lighted cross-
needle meters.

141/sW x 8'/2H x 16/2D in.

Suggested
AL-800F Retail

$1995

1 tube, 1250 Watts
AL-800HF

$2745

2 tubes, 1.5 kW Plus
AL-800, $2545
AL-800H, $3845
with Eimac® tubes

Ameritron brmgs you the finest high power accessories!

B RCS-4 Remote | RCS-8V Remote Coax | RCS-10 Remote Coax
Switch...$169925

Bl
o

Coax Switch...

; g $15995

= Use 1 coax for

interface.. 55995
Protects rig from
damage by keying line
transients and makes
hook-up to your rig easy!

S0 4 antennas.
No control cable needed.
SWR <1.25, 1.5 - 60 MHz.
Useable to 100 MHz.

AMERITRIN

Ioss 1kW@ 150MHz.

Switch...$179 25
Replace 5 coax | Replace 8 Bai
with 1! 1.2 SWR | coax with 1!
7 at 250 MHz. SWR<1.3 to
Useable to 450 | 60 MHz.

* MHz.<.1dB RCS- 10L,
$219.95 i
w/lightning arrestors.

Automatic band switching reads band data
from your rig and auto changes bands as

you make adjustments. Optional interface cable
required.

Hash-free fully regulated switching supply is
12 Ibs., 10Wx61/2Hx91/2D”. 50 VDC at 50A.
220 VAC, selectable to 110 VAC. Draws <25A at
110 VAC.; 12A@220 VAC.

ALS-1300, $2899. 1200W, 1.5-22 MHz. No 6
Meters, automatic band-switching with optional
ARI-500, 10/12M with mod.

AMERITRON Full
Legal Limit Amplifiers
AMERITRON legal limit amps use

a super heavy duty Peter Dahl

Hypersil® power transformer
capable of 2.5 kW!

3CX1500/8877
AL-1500F

$3395

3CX1500/8877 Tube

Most powerful -

AL-1500

$4295

Eimac® Tube
Suggested Retail
Ameritron’s most powerful amplifier uses
the herculean 3CX1500/8877 ceramic tube.
65 watts drive gives you full legal output — it's
just loafing with a 2500 Watts power supply.

Toughest - 3CX1200/Z27

AL-1200

$3995

Suggested Retail

Get ham radio’s
toughest tube with

) the Ameritron
AL-1200 — the Eimac® 3CX1200Z7. It has a
50 Watt control grid dissipation. What makes
the Ameritron AL-1200 stand out from other
legal limit amplifiers? The answer: A super
heavy duty power supply that loafs at full legal
power — it can deliver the power of more than
2500 Watts PEP two tone output for a half
hour.

Classic - Dual 3-500Gs

AL-82

$2995

Suggested Retail

This linear gives
you full legal out-
put using a pair of
genuine 3-500Gs. Competing linears using
3-500Gs can't give you 1500 Watts because
their lightweight power supplies can’t use these
tubes to their full potential.

Call your favorite
dealer for your best
price today!

® The World’s High Power Leader 116 Willow Rd, Starkville, MS 39759
m Tech: (662) 323-8211 m FAX: (662) 323-6551 8 a.m.-4:30 p.m. CST, Monday-Friday

For power amplifier components call (662) 323-8211. Prices and specifications subject to change without notice. ©2016 Ameritron.

ALS1306_RCS4_080910_HANDBOOK_072215DS



Free Dealer/Catalog/Manuals/Instructions - Visit: www.cushcraftamateur.com or call 662-323-9538

Cushcraft...Keeping You in Touch Around the Globe

Cushcraft Antennas

New! Cushcraft R9...80-6 Meters

80 Meters . . .No Radials . . .1500W

R-9 -
$639.95

80-6 Metefs

40-6 Metefs

i settings alike.

square feet.

Matching Network

Matching L & RF Choke DC
¥ /grounds radiator
2’;?%3”" ) fo prevent static
transfon%er electricity from
Keeps entering your
VSWR low. Shacs
Coaxial High strength,
balun keeps high power, low
RF off : 4 dielectric PC
exterior of " board material
your coax.
All Stainless Moisture ~ SO-239

Steel Hardware Release vent Feedpoint

F.
1 N

Cushcraft’s world famous R8 now has a big brother!
Big Brother R9 now includes 75/80 Meters for local ragchewing and
worldwide low band DX without radials!

Its omni-directional low angle radiation gives you exciting and easy DX on all
9 bands: 75/80, 40, 30, 20, 17, 15, 12, 10 and 6 Meters with low SWR. QSY
instantly -- no antenna tuner needed.

Use full 1500 Watts SSB/CW when the going gets tough to break through
pileups/poor band conditions.

The R9 is super easy to assemble, installs just about anywhere, and its
low profile blends inconspicuously into the background in urban and country

Compact Footprint: Installs in an area about the size of a child’s sandbox
-- no ground radials to bury with all RF-energized surfaces safely out of reach.

Rugged Construction: Thick fiberglass insulators, all stainless steel
hardware and 6063 aircraft-aluminum tubing is double or triple walled at key
stress points to handle anything Mother Nature can dish out.

31.5 feet tall, 25 Ibs. Mounting mast 1.25 to 2 inches. Wind surface area is 4

R8, $539.95. Like R9 antenna but less 75/80 Meters.

R-8TB, $79.95. Tilt-base lets you tilt your antenna up/down easily by
-, yourself to work on.

/ Omni-Directional
Low angle radiation gives incredible worldwide DX.

Super Rugged
Design

steel machine screws
guarentee base integrity.

Dual plate mount make it
easy to install counterpoises.

Heavy duty stainless steel/

] aluminum interface plate mount

| keeps your antenna up for years
] to come.

Vj

Cushcraft 10, 15 & 20 Meter Tribander Beams
05
<

Only the best tri-band
antennas become DX classics,
which is why the Cushcraft
World-Ranger A4S, A3S, and
A3WS go to the head of the
class. For more than 30 years, -
these pace-setting performers 4
have taken on the world’s

most demanding operating !
conditions and proven themselves every time. The

key to success comes from attention to basics. For
example, element length and spacing has been
carefully refined over time, and high-power traps are
still hand-made and individually tuned using laboratory-
grade instruments. All this attention to detail means
low SWR, wide bandwidth, optimum directivity, and
high efficiency -- important performance characteristics
you rely on to maintain regular schedules, rack up
impressive contest scores, and grow your collection of
rare QSLs!

It goes without saying that the World-Ranger lineup

is also famous for its rugged construction. In fact, the
majority of these antennas sold years ago are still

in service today! Conservative mechanical design,
rugged over-sized components, stainless-steel
hardware, and aircraft-grade 6063 make all the
difference.

The 3-element A3S/A3WS and 4-element A4S

are world-famous for powerhouse gain and super
performance. A-3WS, $499.95,12/17 M. 30/40
Meter add-on kits available.

Cushcraf

S,

e

A4S
$699.95

A-3s
ol $599.

o

Cushcraft Dual-Band Yagis
One Yagi for Dual-Band FM Radios

Dual-bander VHF rigs are the norm these days, so
why not complement your FM base station with a
dual-band Yagi? Not only will you eliminate a costly
feed line, you'll realize extra gain for digital modes like
high-speed packet and D-Star! Cushcraft's A270-6S
provides three elements per band and the A270-10S
provides five for solid point-to-point performance.
They're both pre-tuned and assembly is a snap using
the fully illustrated manual.

A270-10S

MA-5B 5-Band Beam
Small Footprint - Big Signal

MA-5
$499.95

The MA-5B is one of Cushcraft's most popular

HF antennas, delivering solid signal-boosting
directivity in a bantam-weight package. Mounts on
roof using standard TV hardware. Perfect for exploring
exciting DX without the high cost and heavy lifting of
installing a large tower and full-sized array. Its 7 foot
3-inch boom has less than 9 feet of turning radius.
Contest tough -- handles 1500 Watts.

The unique MA-5B gives you 5 bands, automatic
band switching and easy installation in a compact
26-pound package. On 10, 15 and 20 Meters the
end elements become a two-element Yagi that
delivers solid power-multiplying gain over a dipole
on all three bands. On 12 and 17 Meters, the middle
element is a highly efficient trap dipole. When working
DX, what really matters are the interfering signals
and noise you don't hear. That's where the MA-5B’s
impressive side rejection and front-to-back ratio
really shines.

See cushcraftamateur.com for gain figures.

Cushcraft Famous Ringos
Compact FM Verticals

W1BX’s famous Ringo antenna has been around
for a long time and remains unbeaten for solid
reliability. The Ringo is broad-banded, lightning
protected, extremely rugged, economical, electrically
bullet-proof, low-angle, and more -- but

mainly, it just plain works! To discover why hams
and commercial two-way installers around the

world still love this antenna, order yours now!

Amateur Radio Antennas 308 Industrial Pk Rd, Starkville, MS 39759 USA
Sales/Tech: (662) 323-9538 m FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Add shipping. Prices and specifications subject to change. 2016 ©Cushcraft.

Cushcraft R9_R8_081110_QST_031616DS



Free Dealer/Catalog/Manuals/Instructions - Visit: www.hy-gain.com or call toll-free 800-647-1800

The First Choice of Hams Around the World!

hy-gain. Antennas and Rotators

HF Verticals

Work amazing DX with these extremely low radiation
angle omnidirectional antennas. All self supporting,
1500 Watts PEP SSB, low SWR. Heavy duty, slotted,
tapered, swaged, aircraft quality aluminum tubing.
Stainless steel hardware. Two year limited warranty.

AV-680, $549.95. 9 Bands: (6, 10, 12, 15, 17, 20, 30,

40, 80 Meters). 26 ft., 18.5 Ibs.

Our most popular vertical now has 75/80 Meters! Lets you work

. exciting DX with a low 17 degree radiation angle! Easily mount on
decks, roofs, patios. No ground or radials needed. Extra wide 2:1

li SWR bandwidths. Each band tunable. Auto bandswitching, handle

1.5kW, 80 MPH wind survival, low 2.5 sq. ft. wind surface. Aircraft

aluminum tubing, stainless steel hardware.

AV-640, $449.95. Like AV-680 less 80M. 251/2’, 171/2 Ibs.
AV-620, $349.95. Like AV-640 less 40M. 221/2'/101/2 Ibs.
l AV-14AVQ, $179.95. (10, 15, 20, 40 Meters). 18 ft.,
9 Ibs. Classic AV-14AVQ uses same trap design as famous hy-
1 gain Thunderbird beams. 3 air dielectric Hi-Q traps with oversize
| coils give superb stability and 1/4 wave resonance on all bands.
Automatic bandswitching.

AV-12AVQ, $139.95. (10, 15, 20 Meters). 13 ft., 9 Ibs.
Lowest priced automatic bandswitching tri-band vertical! Uses
Thunderbird beam design air dielectric traps for extremely hi-Q
performance in limited space.
AV-18VS, $119.95. (10, 12, 15, 17, 20, 30, 40, 80M).
18 ft., 4 Ibs.

‘ hy-gain’s lowest priced vertical gives you 8 bands. Easily tuned to
Qg any band by adjusting base loading coil.

See our website for even more hy-gain vertical antennas!

HF Beams

hy-gain beams are stronger, light-
er, have less wind surface and last
years longer. Why?

hy-gain uses durable tooled com-
ponents -- massive boom-to-mast
bracket, heavy gauge element-to-
boom clamps, thick-wall swaged
tubing -- no failures!

TH-11DX, $1159.95.
11-element, 4.0 kW PEP,
10, 12, 15, 17, 20 Meters.
The choice of top DXers. With
11- elements, excellent gain and
5-bands, the super rugged TH-11DX is the “Big Daddy” of all HF beams! Features
low loss log-periodic driven array on all bands with monoband reflectors, BN-4000
high power balun, corrosion resistant wire boom support, hot dipped galvanized
and stainless steel parts.

TH-7DX, $869.95. 7-Element, 1.5 kW PEP, 10, 15, 20 Meters.
7-Elements gives you the highest average gain of any hy-gain tribander! Dual
driven for broadband operation without compromising gain. SWR less than 2:1
on all bands. Combined monoband and trapped parasitic elements give you an
excellent F/B ratio.

TH-3MK4, $469.95. 3-Element, 1.5 kW PEP, 10, 15, 20 Meters.
Gives most gain for your money in full-power, full-size hy-gain tri-bander!
Impressive gain and a whopping average front-to-back ratio and still fits on an av-
erage size lot. 95 MPH wind survival.

TH-3JRS, $359.95. Compact 3-Element, 600 WPEP, 10, 15,

20 Meters. hy-gain’s most popular and lowest-priced tri-bander fits smallest lot,
14.75 ft turning radius, 21 Ibs. Excellent gain and front-to-back let you compete
with the “big guns”! 80 MPH wind survival.

hy-gain. Rotators...the Flrst Chmce of Hams Around the World'

HAM-1V - $649.95

The most popular rotator in the world! For medium
communications arrays up to 15 square feet wind load area. New
5-second brake delay! New Test/Calibrate function. New low
temperature grease permits normal operation down to -30 degrees
F. New alloy ring gear gives extra strength up to 100,000 PSI for
maximum reliability. New indicator potentiometer. New ferrite
beads reduce RF susceptibility. New Cinch plug plus 8-pin plug
at control box. Dual 98 ball bearing race for load bearing
strength and electric locking steel wedge brake prevents
wind induced antenna movement. North or South center
of rotation scale on meter, low voltage control, max
mast size of 21/16 inches.

HAM-VI, $749.95. For medium arrays up to 15 sq. ft. wind load. Like HAM-IV
but has new DCU-2 Digital Rotator Controller. Just dial in your beam heading or
let your computer control your antenna.

HAM-VII, $799.95. Like HAM VI but with DCU-3 digital controller with six
programmable memories.

Digital Rotator Controller
with 6 Programmable
Beam Headings

New DCU-3 Digital Controller lets you program 6
beam headings! Gives you fully automatic or manual
control of your hy-gain HAM or Tailtwister Rotators.

feedpoints. Accepts up to

Push a memory button or dial in your beam heading
or let Ham Radio Deluxe (or other program) control
your DCU-3. Your antenna automatically rotates
precisely and safely to your desired direction.

hy-gain

440 (5-elements) MHz.

VB-23FM, $49.95. 3-element.
VB-25FM, $59.95. 5-element.
VB-28FM, $79.95. 8-element. Threaded stub for

DB-2345, $89.95. Dual band 144 (3-elements)

Tailtwister T-2X - $799.95

For large medium antenna arrays up to 20 sq. ft. wind load.
Choose DCU-2 digital controller (T-2XD2) or analog control box
(T-2X) with new 5-second brake delay and new Test/Calibrate
function. Low temperature grease, alloy ring gear, indicator
potentiometer, ferrite beads on potentiometer wires, new
weatherproof AMP connectors plus 8-pin plug at control box,
triple bearing race with 138 ball bearings for large load bearing
strength, electric locking steel wedge brake, N or S center of
rotation scale on meter, low voltage control, 21/16” max. mast.

T-2XD2, $899.95. Tailtwister with DCU-2 digital controller.

T-2XD3, $949.95. Tailtwister with DCU-3 digital controller
with six programmable memories.

AR-40, $349.95. For compact antenna arrays and FM/TV up to 3.0 sq. ft. wind
load. Dual 12 ball-bearing race. Fully automatic.

CD-45l1, $449.95. For antenna arrays up to 8.5 sq. ft. Bell rotator design gives
total weather protection. Dual 58 ball bearing race.

hy-gain. VHF/UHF Antennas

VB-214FM, $89.95.
14-element 2-Meter

FM beam antenna
provides exceptional
front-to-back ratio and
maximum obtainable gains.

YRC-1,
$329.95.
Replace your
Yaesu rotator
controller.
More features
and a much
more robust
controller that is
far less prone
to lightning damage. YRC-1 costs less than
repairing your original Yaesu controller!

oo avrewa
e lelomg  wiosa

hygain, ml“ | B |

2 inch mast.

For a Free hy-gain® Catalog

and nearest Dealer...800-973-6572 Call your dealer for your best price!

Antennas, Rotators & Towers 308 Industrial Pk Rd, Starkville, MS 39759 USA
o Sales/Tech: (662) 323-9538 m FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Add shipping. Prices and specifications subject to change. ©2016 hy-gain.

AV680_080910_4C_QST_073013DS



Free Dealer/Catalog/Manuals/Instructions - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ...the World Leader in Ham Radio Accessories!

www.mfjenterprises.com

MFJ No Matter What™
Warranty

Every MFJ Analyzer is
protected by MFJ’s famous
one year No Matter What™
limited warranty.

We will repair or replace your
MFJ analyzer
(at our option) for a full year.

Free Dealer/Catalog/
Manuals/Instructions - Visit:
www.mfjenterprises.com
or call toll-free
800-647-1800

MFJ-989D Tuner $40995
w Legal-limit

Air- Core™ induc-
) tor, 500pF air vari-
——o able capacitors,
fast-tune crank, high voltage balun,
3” meter, dummy load, ant. switch.

MFJ-1778 G5RV $4495
& Efficient, all band G5RV

)antenna is only 102’ long,

N Y has 32.5’ ladder line

matching section ending in

an SO-239 for feedline.

Operate 80-10 Meters with tuner.

1500 Watts.

MFJ-260C Dry Load $3995

300W VHF/HF Dry
Dummy Load
handles full load for
30 seconds. Derating
curve to 5 minutes.
SWR below 1.1:1 to :

30 MHz. 1.5:1 from 30-650 MHz.
MFJ-264, $74.95. 1.5kW load.

MFJ-270 Surge Protect $1995

Safeguard your
expensive equip-
ment. Shunts to :
5000 Amps of peak -
impulse current
harmlessly to ground. SWR Iess than
1.1:1, less than 0.1 dB loss. Use to
1000 MHz, 400W PEP.

MFJ-4245MV 45A PS $1 4995

Switching power
supply. 45A surge/
40A continuous. 9-15 B
VDC out. 85- 260 2
VAC in. Low ripple, highly regulated
5-way posts, cig lighter, quick connects.
5 Ibs., 772W x 43/sH x 9D".

MFJ-868B Giant Meter $14995

Largest HF+6M SWR/
Wattmeter in the world has
6.5” diagonal scale.

BBy 20/200/2000W ranges.

MFJ-281 Speaker $1295

Get speech fidelity you
never knew existed! 3”
speaker, 8W, 8 Ohms
impedance, 6’ cord, 3.5 mm
mono.

MFJ-108B 24/12 Clock $2195

R th UT! lo-
ead both UTC and lo

ME)(

cal time simultaneously.
BIG 5/8 inch digits! =
Solid brushed aluminum frame.
4/4W x 2H x 1D”".

MFJ-259C Analyzer 529995

World’s best selling
antenna analyzer covers
530 KHz to 230 MHz, LCD,
SWR and impedance or
SWR bargraph, analog
meters, signal generator,
freq counter.

MFJ-949E Tuner $1899%5

More hams
use MFJ-949E
tuners than all

B others in the
world! Large 3” crossneedle SWR/
Wattmeter, 8 position antenna switch,
dummy load, Match any antenna
1.8-30 MHz.

MFJ-929 AutoTuner $22995

Compact 200 Watt
IntelliTuner™ tunes

any unbalanced
antenna ultra-fast! 20,000 Virtual
Memories, Antenna Switch, Efficient
L-network, Matches 6-1600 Ohms from
1.8-30 MHz.

MFJ-16XX HF Sticks $1495

Rugged, sleek 6-40M mobile
HamTenna™ antennas, $14.95
each band. 250 Watts, 7’ extended,
collapse to about 4 feet for storage.
Quickly screws into any 3/8-24
female mount for quick band
changing. 60-75M, $19.95.

MFJ-1702C Ant Switch $3995
L VI ]

2-position antenna
switch has center
ground, auto grounding
of unused position, 2.5
kW PEP and works to
over 500 MHz. Lightning surge
protection. SO-239 Connectors.
MFJ-1704, $79.95. 4 positions.

MFJ-392B Headphones $2495

Perfect for Ham Radio and
shortwave listening — SSB,

FM, AM, data and CW. 25 7=
Super lightweight (8 0z.)

padded headband and ear

cushioned design. Each earphone has
own volume control. 3.5mm/1/4” plugs,
9’ cord.

MFJ-4275MV 75A PS $2599

Switching power =
supply. 75A max/ 70A et

cont. Great for ALS- |8
500M solid state amp.
Adjustable 4-16 VDC.
Input 110/220 VAC. Battery charger.
10.5 Ibs.

MFJ-1026 Noise Cancel $19995

| Wipe-out interference!

60 dB null. SSB/CW/AM/FM.
BCB to lower VHF.
' RF sense T/R switch.

MFJ-461 COdeReader $8995

z Decodes and
displays Morse code
on two- line high-
v A contrast LCD. Just hold
close to receiver.

MFJ-1724B Mobile $2495
World’s Best Selling 2Meter
440 MHz magnet mount antenna
has 3.5” magnet, 19” stainless

steel whip, handles 300 Watts,
15 feet coax.

MFJ-269C Analyzer 539995

Upgraded MFJ-269C has
all features of MFJ-259C
plus 415-470 MHz, 12-bit
A/D converter, characteristic
impedance 0-600 Ohms,
coax calculator, parallel
equivalent R/X.

MFJ-969 Tuner $2299

World’s only 6
-160 Meters 300
Watt AirCore™
Roller Inductor
antenna tuner glves you absolute
minimum SWR. 3” cross-needle
meter, true peak reading meter,
dummy load, 8 pos. antenna switch.

MFJ-993B AutoTuner $26995
Select 300
Watts (6-1600
Ohms) or 150 r
Watts (6-3200 Ohms) with the world’s
only dual power automatic tuner. 1.8-30
MHz, 4:1 current balun, LED lighted
cross meter, backlit LCD, more!
MFJ-2289 BigEAR™ $17995
7.0-55 MHz S
BIGEar™ anten- B
na has 34 feet of \ : ,./
radiating ele- E
ments for BIG signal! Backpack
portable, fast set-up/tune, 1 kW PEP
SSB/CW, rugged construction.
MFJ-915 RFI Isolator $2995
Prevents unwanted RF from
traveling on your coax shield into
your expensive transceiver.
Prevents stray RF that cause
painful RF “bites” and erratic
operation. Heavy duty weather
protected PVC is 2W x 5H
inches. 1.5 kW. 1.8-30 MHz.
MFJ-4230MV 30A PS $8995
World’s most
compact 30A
switching power
~ supply. V/A meter.

4-16 Volts, adjustable. 5W x 21/2H x 6D

inches, 3 pounds! Selectable input
voltage 120/240 VAC.

MFJ-226 Analyzer $33995

MFJ VNA Antenna Analyzer covers _
1-230 MHz with 1 Hz resolution. ”
Read SWR, impedance,
resistance, reactance, phase
angle, complex return loss, smith
chart. Amazing accuracy with
OSL (open-short-load) calibration. G

MFJ-962D Tuner $31995

Compact roller
N inductor antenna
\* tuner handles
popular Ameritron
AL-811H/811 amps. AirCore™
inductor, 3” Cross-Needle meter,
6-position antenna switch, 800W
SSB PEP output.

MFJ-998 AutoTuner $69995

Full 1500
Watts SSB/
CW. Digital
and analog
SWR/Wattmeter, 12-1600 Ohms from
1.8-30 MHz, built-in antenna switch,
auto amp bypass.

MFJ-1786 Hi-Q Loop $41995

10-30 MHz Super Hi-Q
loop, remote control. 36”
dia. all welded construc-
tion, butterfly tuning
capacitor. ABS plastic
housing. MFJ-1788,
$499. 95 7-22 MHz.

MFJ-918 4:1 Balun $2495

High-permeability
ferrite beads on high-
quality RG-303 Teflon®
coax. True 1:1 current
balun/center insulator.
2” diameter by 6” long.
14 gauge stranded copper wire. Handles
1.5 kW 1.8-30 MHz.

MFJ-4035MV 30A PS $14995

19.2 Ib. transformer
delivers 35A maximum,
30A continuous. 1-14
VDC out, 110 VAC in. =
Highly regulated, 1% load regulatlon
1 mV Ripple. 5-way binding posts,
quick connects.

3’@@@
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MFJ Weather-Proof Wmdow Feedthrough Panels

Weather-proof window feedthrough panels bring coax, balanced lines, HFNHF/ MFJ-4603
UHF antennas, random wire antennas, ground, rotator/antenna switch cables
and DC/AC power into your hamshack without drilling through walls!

' Outside Vlew

$89.95

MFJ-4416B BattBoost $1 5995

Keep mobile rig

operational. Boosts low
battery voltage. =
Up to 25 Amps. 73/aW x 4H X 21/8

MFJ-557 CodeOsc/Key $3995

Practice sending Morse code.
Telegraph key, code
oscillator, speaker on

heavy non-skid steel base. Volume/ tone
controls. Use 9V battery.

MFJ-1728B Mobile $2695

5/8 wave 2M mobile antenna
gives maximum possible gain of
any single element antenna. 1/4
Wave 6M. 300W, magnet mount,
12’ coax, 53” whip.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759

Phone: (662) 323-5869 m Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

MFJ-434B VoiceKeyer $14995

Saves voice by
saving five frequent
phrases in memory.
Speaker/amplifier.

MFJ-564 lambic Paddles $6995
Deluxe lambic =

contact spacing adjustments stee

paddles. Tension/

bearings, precision frame, non-skid

feet. Chrome or Black. 3
MFJ-1729 Mobile $39%5

Ham radio’s most powerful

magnet mount dual band 2M/440

mobile. Get whopping GAIN. 300

Watts, 27.5” stainless steel whip,

12’ coax.

visa (B8] oy |

[PSyRall
f]

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
« 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_Everything_1_093014_QST_011515DS



Buy With Confidence

713-492-2722

ABR Industries LLC
8561 Rayson Rd.
Houston, TX 77080

www.abrind.com

For current
product prices

information,
visit
www.abrind.com

ABR Industries manufactures all assemblies in our Houston facility, guaranteeing quality
control from start to finish. Being a critical component of your system or station, it’s
important to know where and how your coax cable assemblies are built.

Not All Cable Assemblies are Created Equal... See the ABR Difference.

[k ]

25400F-PLEXX)

2213A RG213/U MIL-SPEC
Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket.
W/SILVER-TEFLON PL259 & WEATHERPROOF HST each end.

Attenuation per 100ft Power Rating Efficiency%
0.6dB @ 10MHz 3.43kW 87%
1.0dB @ 30MHz 1.95kW 79%
1.4dB @ 50MHz 1.5kW 73%
2.4dB @ 150MHz 83kW 57.1%
4.5dB @ 450MHz A5KW 35.8%
Part # Length/Ft
2213A-PL-3 3
2213A-PL-25

2213A-PL-50

2213A-PL-75

2213A-PL-100
2213A-PL-150. ...150

O

1" Tinned Copper Flat Ground Braid. 7ga 85/Amps
w/1/4” Stud Ring Terminals. Quick &
Easy Grounding Terminations.

218XA RG8X (240F) Foil+TC Braid

Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket.
W/SILVER-TEFLON PL259 & WEATHERPROOF HST each end.
Attenuation per 100ft Power Rating Efficiency%
0.9dB @ 10MHz 2.16kW 80%

1.4dB @ 30MHz 1.24kW 69%

2.1dB @ 50MHz 0.96kW 62%

3.6dB @ 150MHz 1.55kW 43.5%
6.3dB @ 450MHz 1.31kW 23.2%

Part # Length/Ft
218XA-PL-15... il
218XA-PL-3
218XA-PL-6
218XA-PL-9
218XA-PL-12
218XA-PL-18
218XA-PL-30
218XA-PL-40
218XA-PL-50
218XA-PL-75
218XA-PL-100
218XA-PL-125..
218XA-PL-150
218XA-PL-200

Part # Length/Ft
235-5X-20 20
235-5X-10 10
235-5X-5 5

235-5X-3 3

,_)(’\

1/2" Tinned Copper Flat Ground Braid. 10ga 53/Amps

w/#10 Stud Ring Terminals. Quick &
Easy Grounding Terminations.

Part # Length/Ft
233/2-4X-12 12
233/2-4X-10 10
2833/2-4X-5 5
233/2-4X-3 3

| 233/2-4X-1

| 233/2-G4-(length)

Unique design (Nickel Grommets 4” Spacing) allows

for easy attachment to a vehicle’s body or truck bed

to create a “ground plane”

Good option as a buss-bar in the shack

12" wide tinned copper 38x48x8/34 10ga 53 amps
rt#

| Pa Length/Ft
233/2-G4-10 10
233/2-G4-5 5
233/2-G4-3 3
233/2-G4-1.5 15

AN

INDUSTRIES®

American Built & Reliable

RG316/U Teflon® .100” OD
HT jumpers “antenna attachment for better coverage”

Part# Description Length/Ft
23316-NM-3 N Male Both ends ..... .3
23316-NM-6 N Male Both Ends.... 6
23316-SM-SF-3 SMA Male-SMA Female 3
23316-SM-SF-6 SMA Male-SMA Female 6
23316-SM-SF-9 SMA Male-SMA Female. .9
23316-SM-SF-12  SMA Male-SMA Female. A2
23316-SM-SF-15  SMA Male-SMA Female. .15
23316-SM-3 SMA Male Both Ends ... "
23316-SM-6 SMA Male Both Ends 6
23316-SM-PL-3 SMA Male-PL259. 3
23316-SM-PL-6 SMA Male-PL259. 6
23316-SM-S0O-3 SMA Male-S0239 3
23316-SM-SO-6 SMA Male-S0239..... .6

25400F 400-FLEX (RG8/U TYPE) FLEXIBLE LOW LOSS
Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket.
WI/SILVER-TEFLON PL259 & WEATHERPROOF HST each end.
Attenuation per 100ft Power Rating Efficiency%
0.8dB @ 30MHz 2.77kKW 83.0%
1.1dB @ 50MHz 2.14kW 78.5%
1.8dB @ 150MHz 1.22kW 65.4%
3.3dB @ 450MHz 0.69kW 47.3%

Part # Length/Ft
25400F-PL-1.5....vvvccrisriensssssssssssssssssanne 1.5

25400F-PL-3
25400F-PL-6
25400F-PL-12
25400F-PL-18
25400F-PL-35
25400F-PL-50
25400F-PL-75
25400F-PL-100....
25400F-PL-150....

25400F 400-FLEX (RG8/U TYPE) FLEXIBLE LOW LOSS
w/N Male plugs each end. Complete
w/Weatherproof Heat Shrink Tubing (WP-HST)

Attenuation per 100ft Power Rating Efficiency%
0.8dB @ 30MHz 2.7TKW 83.0%
1.1dB @ 50MHz 2.14kW 78.5%
1.8dB @ 150MHz 1.22kW 65.4%
3.3dB @ 450MHz 0.69kW 47.3%
Part # Length/Ft
25400F-NM-3 3
25400F-NM-6 6
25400F-NM-12 12
25400F-NM-18.......ccovvrrvrrmsrrsrrssssssssssssssssssssens 18
25400F-NM-25 25
25400F-NM-35 35
25400F-NM-50 50
25400F-NM-75........ceeereerereeresreeneeseenssssssennns 75
25400F-NM-100 100
25400F-NM-150 150

Here is What You Can Expect with ABR Industries Coax Cable Assemblies:
m Adhesive Lined Weatherproof Heat Shrink Tubing on both connector ends.
m All Cable Assemblies are Hi-Pot and Continuity Tested.
m Our Cables Have a Sunlight Resistant & Direct Burial Jacket.

ABR Industries is your best source for all of your coax needs.

Visit www.abrind.com. Call with your coax questions.




FTDX5000MP Limited | 200w HF + 6M Txcvr

« Internal Power Supply * Two Totally Independent Receivers
Super Sharp “Roofing” Filters ¢ High Performance Yaesu Custom-
designed 32-hit Floating Point DSP * True Analog Meter Precision

FTDX3000 | 700W HF + 6M Transceiver

* 100 Watt HF/6 Meters  Large and wide color LCD display * High
Speed Spectrum Scope built-in ¢ 32 bit high speed DSP /Down
Conversion 1stIF Gall For Low Pricing!

FT-991 | HF/50MHz/2M/440 Transceiver

* 160 M-440MHz - SSB/CW/FM/C4FM Digital/AM/RTTY/PSK ¢ 100
W (2M/4440: 50 Watts) « 3.5” TFT full-color touch panel operation
* High speed spectrum scope  Roofing filers: 3kHz & 15kHz
32-hit high speed floating point IF DSP « 160-6 meter high speed
automatic antenna tuner

FTDX1200 | 700W HF + 6M Transceiver

« Triple Conversion Receiver With 32-bit Floating Point DSP « 40
MHz 1st IF with selectable 3 kHz, 6kHz & 15 kHz Roofing Filters
« Optional FFT-1 Supports AF-FFT Scope, RTTY/PSK31 Encode/
Decode, CW Decode/Auto Zero-In « Full Color 4.3” TFT Display

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

SUNNYVALE, CA
(877) 892-1749

NEW CASTLE, DE
(800) 644-4476

FT-450D | A100W HF + 6M Transceiver

* 100W HF/6M e Auto tuner built-in « DSP built-in « 500 memories
* DNR, IF Notch, IF Shift ~ Gall For Pricing!

FT-857D | uitra Compact HF/VHF/UHF

* 100w HF/6M, 50W 2M, 20W UHF ¢ DSP included ¢ 32 color
display * 200 mems * Detachable front panel (YSK-857 required)

Call For Our Low Price!

FT-2900R | Heavy-Duty 75W 2M FM Transceiver

 Massive heatsink guarantees 75 watts of solid RF power ¢ Loud
3 watts of audio output for noisy environments * Large 6 digit
backlit LCD display for excellent visibility « 200 memory channels
for serious users

FTM-100DR | c4FM FDMA/FM 144/430 MHz Txcvr

 Power Packed System Fusion Transceiver ¢ High Audio Output
Power * Rugged Powerful Transmitter « Integrated 66¢h High
Sensitivity GPS ¢ 1200/9600 APRS Data Communications * Voice
Guide and Recording Function *Optional FVS-2 Required  Digital
Group Monitor (GM) Function « Digital Clock & Timer Functions

® RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® ONLINE - WWW.HAMRADIO.COM

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

PHOENIX, AZ
(800) 559-7388

ATLANTA, GA
(800) 444-7927

® FAX - All store locations
® MAIL - All store locations

FTM-400XD | 2m/440 Mobile

« Color display-green, blue, orange, purple, gray * GPS/APRS
Packet 1200/9600 bd ready * Spectrum scope ¢ Bluetooth « MicroSD
slot « 500 memory per band

FT1XD | 144/430 5W Digital Transceiver

* CAFM/FDMA < 1200/9600bps AX.25 APRS &
GPS Recvr Built-in » Dual Band Operation w/Dual
Receivers (V+V/U+V/V+U) » Wideband Receive/
AM Bar Antenna/Aircraft Receive » 1266 Memory
Channels w/16 Char Alpha Tagging

FT-2DR | C4FM/FM 144/430 MHz Txcvr

* Analog/C4FM Dual Monitor (V+V/U+UN+U) o
System Fusion compatible » 1200/9600 APRS
Data Communications * Integrated 66ch High
Sensitivity GPS * Wide Band Receiver ¢ Snap-
shot Picture Taking Capability With Optional
MH-85A11U

VX-8DR | 50/144/220/440

I 50/144/220/440 « 5\ (1W 222 MHz) « Bluetooth
) optional » Waterproof/ submersible (3’ for 30 min)
« GPS APRS operation optional  Li-ion Hi-capacity
battery « Wide band Rx

FT-60R | 2m/440 5W HT

» Wide receiver coverage * AM air band receive
* 1000 memory channels w/alpha labels ¢ Huge
LCD display * Rugged die-cast, water resistant
case ® NOAA severe weather alert with alert scan

YAESU

The radio

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

PLANO, TX
(877) 455-8750

New
MILWAUKEE, WI  Stgpg,
(800) 558-0411 .

Toll-free including Hawaii, Alaska and Canada. Call will be routed to the nearest store. All HRO 800-lines can assist you. If the first line you call is busy, you may call another. AZ, CA, CO, GA, TX, VA, Wl residents add sales tax. Prices, specifications and descriptions subject to change without notice.



Quality Radio Equipment Since 1942

Il Amateur Base Transceivers

Universal Radio is your factory authorized dealer
for the major amateur lines. If you are in Central
Ohio please visit our fully operational showroom.
The impressive lcom IC-7300 shown.

Bl Amateur Handi-Talkies
Universal carries all the best in amateur
handheld communications equipment
from Icom, Kenwood, Yaesu, Alinco,
TDXone, TYT and Wouxun. Kenwood
TH-K2AT shown.

Bl Amateur Mobile Transceivers
Enjoy amateur radio
onthe road with mobile
transceivers from
Yaesu, lcom, Ken-
wood, Wouxun TYT
and Alinco. Yaesu
FTM-400XDR shown.

Bl Amateur Antennas & Accessories

Whether building a dipole ; o

or erecting a beam, check
with Universal for all your
antenna needs. Amateur
antennas from $25 up are available. Brands carried
include: Comet, Cushcraft, Hustler, Alpha-Delta,
COMPACTenna, Maldol, MFJ, Hygain, Diamond,
MP, Surmen, Par, Hy-Power and Larsen.

B Receivers

s (3 Q SEEaet

Whether your budget is *50 or #5000, Universal can
recommend a shortwave, scanner or wideband
receiver to meet your needs. Lines include: Icom,
Yaesu, Ten-Tec, Grundig, etén, CountyComm,
Sangean, Bonito, CommRadio, RFspace, Degen,
Tecsun and Kaito. lcom1C-9500, CommRadio CR-
1a and AOR AR-ONE are shown.

B Books

v Shortwave Receivers
Past & Present- 4th Ed.
A comprehensive guide to
1700 shortwave, amateur
and commercial communi-
cations receivers (plus
1200 variants) producedin
the last 70 years from 360
manufacturers. This huge
hardcover 800 page book
features 1800 photos.
FourthEd. ©2014. $49.95

v World Radio TV Handbook

All shortwave broadcast stations by country with
schedules, addresses, power, etc. $44.95
v Guide to Utility Station By J. Klingenfuss

The best directory of non-broadcast stations on short-
wave. Covers SSB, CW and RTTY modes. $59.95
v A.R.R.L. Operating Manual

Tips on basic operating, repeaters, packet, DX, traf-
fic, emergencies, VHF/UHF, satellites, beam head-
ings, contests, RTTY, QSL'ing and awards. $29.95
v A.R.R.L. Antenna Handbook

The classic reference on antennas for hams, and a
favorite with SWL's too. With CD ROM. $44.95
v Tube Type Transmitters: 1920-1980

A wonderful 345 page book with 982 images.$19.95
v Joe Carr's Loop Antenna Handbook
Hereisthe low-down on all types of loop antennas for
listening and amateur applications. $19.95
v Ham Radio for Dummies - Second Ed.

A very readable introduction to amateur radio from
this famous series. 384 informative pages. $22.95
v Buying a Used Shortwave Receiver

Photos and info on the top 100 most sought after
portables and tabletops of the past 30 years. $4.95

B Solar Panels & Controllers

Universal car-
ries Samlex
solar panels
and solar con-

trollers.  The
Samlex MSK-
90 portable
solar charging o
kit just unfolds ;

to capture the power of the sun without complicated
installations. With built-in 10 Amp controller, adjust-
able legs, 14 foot cable and insulated carrying case.

H Power Supplies

Universal offers a great selection of linear and
switching power supplies from: Alinco, Astron,
Daiwa, Diamond, Jetstream, MFJ, QJE and Samlex.

Catalog

The Universal Radio
Catalog coversevery-
thing for the short-
wave, amateur and
scanner enthusiasts.
% This informative 128
page catalog is fully il-
lustrated. The catalog
is FREE by bookrate
or %4 by Priority mail.

Please request your
FREE copy today!

& Huge
N

Free Print

Universal Radio, Inc.
6830 Americana Pkwy.
Reynoldsburg, OH 43068

» 800 431-3939 Orders

» 614 866-4267
» 614 866-2339 Fax
» dx@universal-radio.com

A-8 Advertising

& Used Equipment

Universal carries an extensive selection of used
amateur and shortwave equipment. All items have
beentestedin ourservice departmentand carry a 60
day warranty unless stated otherwise. Universal
also buys radios. Request our printed used list or visit:

www.universal-radio.com

@ Visit our Website

Guaranteed lowest prices on the web? Often, but not
always. But we do guarantee that you will find the
Universal website to be the most informative.

www.universal-radio.com

v Established in 1942.

v Full showroom.

v Visa, Master and
Discover cards.

v Returns subject to
15% restocking fee.

v Universal buys
used radios.

Information

Antenna
Physics:

An Introduction

by Robert J. Zavrel, Jr, W7SX

Antennz

Physi

Robert J. Zavrel, Jr, W7SX

Delve [leéper into
Antenna Theory

Robert'J. Zavrel, Jr, W7SX, a well-
known. author and:professional antenna
engineer, explains many of the
underlying principles: of antennas and
antenna physics and infroduces the
reader to the mathematics behind
these’principles: This is-not a book

of “how-to” projects; butrather-a
theoretical-and mathematical approach
to the topic.

Includes:

Antenna Physics —— -

= Development of Antenna Physics

® Fundamentals

= Radiation of Radio Waves

® Transmission Line

= Antennas Using Multiple Sources
Applied Antenna Physics
m_Dielectric Effects Upon Radio Waves
= Vertical Antennas

® Yagi-Uda and Cubical
Quad /Antennas

® Specialized Antenna
Configurations

= Noise, Temperature, and/Signals

Antenna Physics:
An Introduction
ARRL Item No.0499
Only $29.95¢

*plus shipping and handling

The national association for
ARRL AMATEUR RADIO®
www.arrl.org/shop
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i- Extra Class
- License Manual

For Ham Radio

aeraav ous

EHPERT LINEARS 281-259-7877

America LLC ExpertlLinears.com

%709 Linear Amplifiers

FULLY AUTOMATIC SOLID STATE LINEAR POWER AMPLIFIERS ~
MOST TECH| NOI.OGICALLY ADVANCED IN THE IWéDRLD'

» ¥ N7

All You Need to Pass Your
Extra Class Exam!

Authorized Distributor for

Extra Class test.
mAll the exam Questions i
with Answer Key, for use.
through June 30, 2020.

= NEW! Use with ARRL'S
Online Exam Review
for Ham Radio.

New Spiral
Bound Edition

3
9
H
[
19
!
]
b
[
L}
§
H
1)

Limear Ampiitior

LEVEL 3 /
Amaleur I

The ARRL
Extra Class
License Manual

All You Need to
Pass Your Extra Class
Exam!

11th Edition

The ARRL Extra Class License Manual
is your ticket to every privilege granted

to Amateur Radio operators. Our expert
instruction will lead you through all of the
knowledge you need to pass the exam:
rules, specific operating skills and more
advanced electronics theory. Achieve

the highest level...upgrade to Extra Class

today!
® Pass the 50-question Extra Class test.

= All the Exam Questions with Answer
Key, for use through June 30, 2020.

= NEW! Convenient Spiral Bound
Edition lies flat.

= NEW! Use with ARRL's online Exam
Review for Ham Radio.

® Detailed explanations for all questions,
including FCC rules.

Online Review and Practice Exams.
Use ARRL Exam Review for Ham Radio
along with ARRL study manuals to help
prepare you for exam day. This web-
based service uses the question pool to
construct chapter-by-chapter reviews.
Take randomly generated practice
exams using questions from the actual
examination question pool. You won’t
have any surprises on exam day!
The digital edition of The ARRL Extra Class License
Manual is available in the Kindle format from Amazon.
Softcover
ARRL Item No. 0451

Only $29.95*

Spiral Bound
ARRL Item No. 0550

Only $32.95*
‘ *plus shipping and handling
0‘ ARRL :VATEGRRADIO®

v ’ www.arrl.org/shop

)
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SUPERIOR OPERATING CAPABILITIES

Includes Power Supply & Automatic Antenna Tuner
Follows Transceiver & Fully Remoteable!
Automatically Changes Bands, Antennas & Stores in Memory
The CPUs intelligently protect and control the linears plus produce

warning &

alarm messages.

Expert Linears Americq, LLC Offers

SALES € EHPERT SERVIGE

% On-Site SPE Factory-Trained with over 4
years Servicing & Repairing Expert Amps

% Fast Turnaround Service
% Over 50 years RF Experience

% Over 60 years Ham Radio experience

Expert 1.3K-FA
PRODUCT
REVIEW

See Hamfest

NTS

1 . On our Website

Gahles)

Dan@ExpertLinears.com, KC5PCB

EXPERT LINEARS AMERICA, LLC
Box 1224, Magnolia, TX 77353
281-259-7877 | 281-725-2113

Contact: Bob Hardie W5UQ | Bob@ExpertLinears.com

ExpertLinears.com

une

Automatic Motorized Antenna Controller

TuneMalic 4z

Motorized Antenna Controller

Automatic and memory screwdriver
antenna controllers for Icom, Kenwood,
Yaesu, Elecraft, and legacy rigs.

Jbuilt [{y c#ama fo'c aI'/a,m

JT Communications, LLC
Ocala, FL USA
352-236-0744

www.tunematic.us

Made in USA

The NEW EZ HANG
Square Shot Kit
www.ezhang.com

Suggestions from thousands of
HAM'S and Cable installers around
the world, led to a complete
redesign of the EZ Hang. Custom
designed for YOU, the user in mind.

Now safer and easier to use, you will hit your mark
every time, with less chance of misfires hitting the
yoke.

OVER 13,000 SOLD AROUND THE WORLD!

$99.95 + $9.05 for shipping when paying by check
540-286-0176 )
www.ezhang.com K&
EZ HANG |v1$A

32 Princess Gillian Ct.
A-9

Fredericksburg, VA 22406
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Earn up to $100 an hour or more!

Be an FCC
LICENSED

WIRELESS TECHNICIAN!

Get your Commercial “FCC Radiotelephone

License” with our proven Home-Study Course!
« No costly school. No classes to attend.
« Learn at home. Low cost!

» No previous experience needed!

« GUARANTEED PASS! You get your
FCC License or money refunded!

e Heited Staes o Amety |

Gsug,if“l Gommsictons Gomaieiog
IOTELEPHONE OPERATOR

"% The highest class FCC T~
Commercial License! g

Your “ticket” to thousands of high paying jobs in Radio,
TV, Communications, Avionics, Radar, Maritime & more!

Call for FREE info kit: 800-932-4268

or,visit WWW.LicenseTraining.com s

. - 40
COMMAND PRODUCTIONS - FCC License Training ye;:'
Industrial Center, 480 Gate Five Rd., PO Box 3000, Sausalito, CA 94966-3000

Show your ham radio pride with

the ARRL Visa Signature® Card.

Every purchase supports

ARRL programs and services.
www.arrl.orglvisa

Apply Today!

NightFire Electronics LLC

www.vakits.com

m Components

Transistors, ICs, Diodes

Resistors, Capacitors
Inductors, Pots

LEDs, Lasers
Connectors, Hardware

Kits
Ham Radio Kits
Audio Amp Kits
Guitar Amp Kits
Arduino Kits

LED Kits
Timer & Relay Kits
Prototyping Supplies

Speakers, Mics

Thru-Hole & SMT
MP3 Players, Drones

kmsoFe  352-300-3548

6158 SW Hwy 200, Suite #208, Ocala, FL 34476

Soldering Supplies

A-10  Advertising
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_ Everything YouNeed fe__ =
o and Use a High
\ Set Up Network

Hig h S eed.

Multimedia
for Amateur Radio
By Glen Popiel, KW5GP

Build a High Speed Amateur
Radio Microwave Network

The possible uses for these high speed
data networks in the Amateur Radio
community are endless. Virtually any
service that works on the regular
Internet can be adapted to an Amateur
Radio high speed multimedia (HSMM)
network, including video conferencing,
instant messaging, voice over Internet
protocol (VolP), network sensors and
cameras, remote station control, and
many other services. With the capabil-
ity to send real-time video and data
files, the public service and disaster
support aspects of Amateur Radio are
expanded tremendously.

High Speed Multimedia for Amateur
Radio introduces HSMM networking,
explains the basics of how it works,
and describes the various technologies
in use today. Later chapters explain in
detail how to deploy your own HSMM
network, along with various applica-
tions to put it to work. Well illustrated
step-by-step instructions will guide you
through the process of installing and
configuring software needed to get
your HSMM network up and running.

High Speed Multimedia
for Amateur Radio
ARRL Item No. 0529
Member Price! Only $24.95
(retail $27.95)

% ARRL Gz
v ’ www.arrl.org/shop
HB 2016




Arduino
or Ham Radio

A Radio Amateur’s Guide to
Open Source Electronics and
Microcontroller Projects

By Glen Popiel, KW5GP

for

G uide
e Radlgoﬁme Ele trom‘css and
Mlspocon rolle er Projec

The Arduino has become widely popular
among hobbyists and ham radio
operators. Hams are exploring these
powerful, inexpensive microcontrollers,
creating new projects and amateur station
gear. With its Open Source model, the
Arduino community freely shares software
and hardware designs, making projects
easier to build and modify.

Arduino for Ham Radio introduces you to
the exciting world of microcontrollers and
Open Source hardware and software. It
starts by building a solid foundation through
descriptions of various Arduino boards and
add-on components, followed by a
collection of ham radio-related practical
projects. Beginning with simple designs and
concepts and gradually increasing in
complexity and functionality, there is
something here for everyone. Projects can
be built quickly and used as-is, or they can
be expanded and enhanced with your own
personal touches.

Projects Include:
® Random Code Practice Generator
= CW Beacon and Foxhunt Keyer
= Fan Speed Controller
= Digital Compass
= Weather Station
= RF Probe with LED Bar Graph
® Solar Battery Charge Monitor
= On-Air Indicator
® Talking GPS/UTC Time/Grid Square
® lambic Keyer
= Waveform Generator
= PS/2 CW keyboard
...and more.

Arduino for Ham Radio
ARRL Item No. 0161
Special Member Price!
Only $29.95* (retail $34.95)

’ e national association for
" ARRL KMATEIUR R:AD'IO®

’ www.arrl.org/shop
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Superior
Customer Service

ALPHA.DELTA

COMMUNICATIONS,INC. (AA) Continuous Product
L B

Innovation

T13650 o

Made in U.S,

: no matter how big or small
Every Statlon’ old or new, high tech or not...

...needs to be protected by Alpha Delta
Model ATT3G50 Broadband Coax Surge
‘| Protectors. Why? Antenna induced surge
.| voltages and static voltage buildups
i from nearby lightning discharges, wind
“| driven sand and snow and thunderstorm
|| events can induce voltages in your coax
which can “zap” the components in
your equipment. We do NOT use internal
“LC” components, like older designs,
| which can fail in the field. We use
{' precision constant “Z”, ARC-PLUG™ “C”,
S \*“~ microwave cavity deS|gns for proper

.« 12 discharge performance.
AIpha Delta surge protectors have been thoroughly tested and approved, and have
been assigned NSN numbers by the Defense Logistics Agency (DLA) for use in all
MIL apps. Cage Code 389A5.
Products are made in the U.S.A. in our ISO-9001 certified facility for highest reliability.
ARC-PLUG™ gas tube modules are field replaceable. ARC-PLUG™ and connectors
are “O” ring sealed.
These ATT units are grounded (hardware provided) to your Single Point Ground
(SPG), or attached to our Model UCGC Universal Copper Ground Rod Clamp which
is attached to your 5/8” ground rod (SPG and ground rod must be properly attached
together). Surge voltages are then discharged directly to ground. You can attach up
to 4 Model ATT3G50s to the Model UCGC clamp.
= Model ATT3G50U

(UHF F/F, 500 MHZz, 200 WatS) ........ceoiiieieieeiesie e $49.95 ea.
= Model ATT3G50UB

(as above but 3/4” bulkhead one side, UHF F/F) .....ccccccovviieviieiiieiieeiene $59.95 ea.
= Model ATT3G50UBXL

(as above but 1.5” bulkhead one side, UHF F/F) .......cccccooiiiiiiniiiienieee $59.95 ea.
= Model ATT3G50U/M90

(rotatable 90 deg UHF male, UHF female, 500 MHZ).........ccccceeiveieeninennee. $63.00 ea.
= Model ATT3G50F

(F/F “F” connectors, 75 ohms, 3 GHz, 200 watts) ........cccceeeeveeecieeccieeeeneen. $59.95 ea.
= Model ATT3G50

(Type N F/F, 3 GHz, 200 watts, DLA/NSN approved) .........ccccocerereeeerereenns $59.95 ea.
= Model ATT3G50B

(Type N, bulkhead one side, F/F, 3 GHz, mtg hrdwr, 200 watts)................. $84.95 ea.
= Model ATT3G50M

(N male, N female, 3 GHz, 200 WattS)......cceceereeriieaiiieiie e siie e seeesiee s $79.95 ea.
= Model UCGC

Universal Copper Ground Rod Clamp, for 5/8” ground rods............cc.ceuc... $49.95 ea.

For 2 kW rating, add “HP” to ATT P.N. Same price.
Add $15.00 s/h to U.S. orders. Exports quoted.

All prices plus shipping/handling. 606-598-2029.

Also available from Alpha Delta dealers.

www.alphadeltacom.com
for product technical details, installation requirements,
pricing, dealers and contact information

Advertising A-11




www. CheapHam.com

@ wouxun" Leading Technology SDR

Reliable and affordable
HTs and Mobiles

)

AMAM—(
APACHE LABS

Comet and
Daiwa antennas
and meters

EXPERT

ELECTRONICS

For All of your Communications, Parts and Pro Audio Needs
from a Friendly and Reliable Dealer

®  SignaLink™ usB

| o M=
@usFED YALINCO

For Discounted Prices and Fast Delivery on These Products and More
Cheapham.com by Hometek LL.C, 1575 Route 37W, Unit 4, Toms River NJ 08755

LDG Tuners On Sale

Amateur Radio - CB - Kits -

The Yaesu FT-991 does it all. HF to 70cm
with 100W on HF/6m. Multimode including
C4FM Digital, HF/6m tuner, stunning 3.5"
color TFT touch panel with spectrum display.

The FTbx1200 provides sophisticated 160 to
6 meter operation with the latest 32 Bit high
speed DSP technology. With three roofing
filters, TFT color display, spectrum scope,
built-in antenna tuner, IF shift/notch & more!
Visit www.universal-radio.com for details.

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
¢ Orders: 800 431-3939
¢Info: 614 866-4267
www.universal-radio.com

A-12
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732-716-1600

Ham Radlo 3

‘!llllllglj‘:hll II’
l“'ﬂﬂ?!'“'”t‘”

Tube Rigs Now Available.

Complete Kits
for Sale On-Line
See www.WA1FFL.com®

for Ordering and Technical ®
Information.

=High SFDR. 0.5-30 MHz
Coverage

s CAL, RIT, Transmit Offset -

=Flash EEPROM Memory Storage

= Surface-Mount Components Pre-Soldered

=Display and Shaft Encoder Included.

New! Rotary-Switched
Overtone Software for Tube Rigs

Marine - Parts - Pro Audio - Scanners - Test Equipment

¢ The Care and Feed'mg
! I&h Tiunsmnsmh |.mes

Joel R- Hallas, wm

B dio amateur’s |
~ gu?d':io understanding
2™ ransmission lmes

The Care nd Feedm

of Transmission I.mes
Joel R. Hallas, W1ZR
A radio amateur’s guide to

understanding transmission

With this book,you’ll learn how to select
the most appropriate transmission line
for an application and how to install it, as
well as maintenance techniques to help

extend the useful life of the line.
ARRL Item No. 4784

Special ARRL Member Price!
Only $24.95* retail $27.95)

*plus shipping and handling

www arrl.org/shop

Y ARRL ki

lines
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Liberty
Calibration

Antenna Calibrations from 10 Hz to 40 GHz
Antenna Pattern Testing: 3D & Polar Plots

RF/EMI/EMC Equipment Calibrations

...and more!

Soon offering
antenna pattern testing
using an airborne drone!

Contact us for a quote today!

Call 712-764-2197
or email
quotes®@libertycalibration.com

www.LibertyCalibration.com




HamTest®)nline
Online courses for the ham radio exams

¢ Fastest and easiest way to learn,
most pass the exam easily after: i
e 10 hours study for the Tech. methods combined!
e 20 hours Study for the General. eHamnet re\neWS
e 30 hours study for the Extra. SededheAede 571

e More effective than books: 5.0 out of 5 stars
e Study materials — so you learn, | [] 55
not memorize. u

|

|

More 5-star reviews
than all other stud

o Integrated question drill with
intelligent repetition to focus on
your weak areas.

More flexible than classes — online 24x7, study when you want,
at your own pace, all platforms, always up-to-date.

100% guaranteed — it's a no-brainer, you pass the exam or
get a full refund! Try our free trial today!

The best study method, customer support, and guarantee in the industry!

www.hamtestonline.com

Radio Frequency
Interference

RFI Pocket Guide

RFI Characterization, Location
Techniques, Tools and Remediation
Methods, with Key Equations and Data

Kenneth Wyatt, WA6TTY
Michael Gruber, W1MG

Icom has raised the bar for HF-6meter
transceivers with the SDR direct sampling
1C-7300. Enjoy 4.3" LED touch screen, real-
time FFT waterfall, CW auto-tuning, 100
watt output, USB, SD card port and more.
The IC-7300 radio is an amazing value.

This handy pocket
reference offers
essential data on
radio frequency
interference (RFI) ]
for advanced \ Wi
ham radio Pockey gy do {7 g
operators, = -
wireless 57,;;':;7 dovan, o
engineers who TS
troubleshoot
interference
problems,

and technicians.

éhlﬂ Fr
equ,
Inleﬂerencee"c!\

o SANG

The Icom ID-5100ADLX 2M/440 dual band
mobile offers next generation D-Star, builtin
GPS, 50 Watts, LCD touch screen, over
2000 memories, V/U, V/V and U/U capabili-
ties with DV dual watch and MBA2 bracket.

Universal Radio
6830 Americana Pkwy.

Nl Reynoldsburg, OH 43068
al \¥ ¢ Orders: 800 431-3939
‘ ﬁ | oinfo: 614 866-4267
A1i (=™ www.universal-radio.com

RFI Pocket Guide
ARRL Item No. 5008
Only $20

" ARRL siseisssi
: .‘ www.arrl.org/shop
HB 2016
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WORK THE WORLD WITH

JT65 ave JT9

Digital communication
via Amateur Radio!
Steve Ford, WBSIMY

WUORK THE WORLD WITH

JT65 ano JTO

Digital communication
via Amateur Radl

\ g

Work the World with JT65
and JT9 shows you how to
assemble an effective station and
configure the software for best
performance. You’ll learn how

to make contacts, and also how
to use these modes as tools to
test your station and study HF
propagation.

¢ Getting to Know the “JTs”
Get the facts about JT65 and JT9.
Learn how these protocols work
and the advantages they offer.

¢ Let’s Build a JT-Capable
Station
Pull together all the hardware and
software you’ll need to get on the
air with JT65 and JT9. Chances
are, you own several items
already:

On the Air with JT65 and JT9
Set up your software and start
making contacts!

= Tricks and Tips

= sarn-how to get the most from
~JT65 and JT9.

Work the World with
JT65 and JT9
ARRL Item No.0437

Special- Member Price!
Only $15.95* (regular $17.95)

*plus shipping and handling

A

0‘ ARRL AvATEGR RADIO®
1/ www.arrl.org/shop
4, HB 2016




Low-RFI Kx33 14V 4A Power Supply

Pro .A Udi(.) Low RFI Power Supply
Engln eerlng Input Voltage  : 100-250VAC

www.proaudioeng.com Input Frequency : 50-60Hz
Input Current  : 1.6A/{15VAC

F@ 1A/230VAC
¢ Output Voltage : 14.4VDC

h Output Current : 4A max
Q (€O e 0 | Output Power  : 56W max

ippl H |
AUTION Output Ripple  : 10mV p-p max
-m @ RISK OF ELECTRIC SHOCK @_C._@
DO NOT OPEN

The only portable DC supply designed for HF communications.
1000s sold, guaranteed quiet in your application.

Pro Audlio Engineering

Kx31/32 Hi-Perf. Heatsinks for the Elecraft KX3

We carry selected mix 31 Fair-Rite ferrite products at excellent prices.
These cores are the best ferrites available for HF choke use.

Check out all our products at: www.proaudioeng.com

Magde in LSA

ANTENNAS & MORE

Frombeaches to mountaintops, condos
toRV parks and everywhere inbetween,
the Buddipole line of portable HF
antennas and accessories is ideal for
bothnovice and expert operators alike.

We manufacture all of our antennas
. using custom CNC parts and injection
¢ molds with carefully selected materials.

We also manufacture A123 Nanophos-
phatebattery packs forall portable
radios. These power packs provide
unparalleled performance in the field.
See our website for more details.

BUDDIPOLE FEATURES

Multi-band design works 9 bands
(40 meters thru 2 meters) with one set
of adjustable coils!

Rated from QRP to 250 watts PEP

Modular Design - create dozens of
different antennas with interchangeable
parts

Rotatable/Directional
Lightweight, rugged components

Rotating Arm Kit allows users to
instantly change antenna configurations

Used by Emergency Services Groups
throughout the world

The Buddipole™ Portable Dipole fits in your travel bag and assembles in minutes. The
Buddipole is more than an antenna, it’s a versatile system for launching your signal.
Optimized for transmit power and proven for DX work, the Buddipole is the secret
weapon used by HF portable operators all over the world.

tel: (503) 591 8001
fax:(503) 214 6802

3028 SE 59th Court, Suite 600 info@buddipole.com

Hillsboro, OR 97123

Advertising A-15



THE ARRL

HANDBOOK

FOR RADIO COMMUNICATIONS

High Speed
-/ Multimedia
iorAmateuRadio

/’\’

_ Everything You Need to 3
. Set Up and Use a High Speed

\\ M'mwavo Network

L!l I' ;

THE ARRL

OPERATING
MANUAL

FOR RADIO AMATEURS
hing for the Active Ham Radio Operator

THE ARRL

ANTENNA BOOK

23~

EDITION
g i

The Am_ateur Ral_dio
Public Serwce

A Guide to Radio Communications
for Community Events, Emergencies, "nmt

and Disasters.

tay in the

The ARRL

Ham Radio &
/3 License © %

{) Manual Third Edition

All You Need to Become an
Amateur Radio Operator!

Know!

ARRL Publications

and Journals
www.arrl.org/shop

§ARRL

The national association for

AMATEUR RADIO®

——The ARRL.

General Class
License Manual

For Ham Radio

LEVEL1 ] LEVEL2 LeveLs
Technician General mateur

Advancing the Art, Science, and Enjoyment of Radio
Since 1914

NATIONAL
CONTEST  syavsust 2015
JOURNAL

I\(@]}

COEX

A Forum for Communications Experimenters

——The ARRL

Extra Class
Llcense Manual

For Ham Radio

All You Need to Pass Your
| Extra Class Exam!

HB 2016




The ARRL

RFI
BOOK

3rd Edition

Practical Cures for
Radio Frequency
Interference

=
=

—practicalCures
—_—
S _step Interference

step-by tott
solutions covering
Telephones

power Lines —

Computers
VHF Interm
ital Tele =
brid-Electric Vehicle:

ARRL’s team of highly trained
experts have compiled the best
advice available on every type of
radio frequency interference (RFI).
From automotive to television, from
computers to DVD players, from
audio equipment to telephones,
you’ll find a step-by-step process
for eliminating problematic
interference in one convenient
book. The ARRL RFI Book also
includes resources for addressing
digital cable TV and satellite
systems, over-the-air TV signals,
troubleshooting, and hybrid and
all-electric automobiles.

The ARRL
RFI BOOK
Third Edition

ARRL Item No. 0915
Only $29.95*
*plus shipping and handling

A

' e national association for
% ARRL RiiAteiRRAbio
v “ www.arrl.org/shop
HB 2016

DX ENGINEERING
Shri e Glohe.

No matter what aspect
of Ham Radio you’re
into, we want to make
your on-air experience
the best it can be.

From DXing to QRP,
DX Engineering
carries practically
everything you need
to build your dream
station, including
radios, antennas,
towers and tools.

Let’s work together
and shrink the globe.

Visit DXEngineering.com to Get Started.

X

Source Code: 1610ARRC [ f/E2
800-777-0703 | DXEngineering.com

Magnetic Loop Antenna
Magnetic loop antenna is a popular subject in the Amateur Radio
community. The book Magnetic Loop Antenna: Slightly Different
Each Time, starts out by providing a theoretical description of
magnetic loop antenna (MLA), including a calculation example.
Next it describes several types of unique magnetic loop antennas,
while the final part is devoted to the independent evaluation of
magnetic loop antennas by Amateur Radio operators, who had the
opportunity to use magnetic loop antennas in BTV production.
m ABit of Theory to Start
® Magnetic Loop Antennas in Practice
®m Reports and Experience with Magnetic Loop Antennas
® Data Sheets and Manuals Magnetic Loop Antennas
= Utility Models and Industrial Designs
ARRL Item No. 2002
Only $25*
*plus shipping and handling

MAGNETIC
LOOP
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