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Ten-Tec T-Kit 1208 6-Meter Transverter

By Norm Bliss, WA1CCQ _ the transverter and a used HF radio (or a newies in a mixer. The output contains signals
Regulatory Information Supervisor Ten-Tec Scout) can be well below the priceepresenting the sum and difference of the
For years the amateur 6-meter band hasf the lowest-priced new HF/6-meter com-input signals, and filters remove all but the
been a “poor relation” of the more populambination radio. The transverter even workslesired frequency.
HF and VHF bands. It's just below TV chan-with some of the low-power transceiver kits  In the case of the 1208, a crystal oscilla-
nel 2, and it has a reputation as a TVI bandut on the market. The Ten-Tec 1208 is artor operates at 36 MHz. During receive,
It's also not available to amateurs in soménexpensive way to explore the possibilities60-MHz signals from the antenna are ampli-
parts of the world. Crowding on the otherfa“new” band. Besides, it's a great feelingfied by a receive preamp, then mixed with
VHF bands—and the fact that this is tirdy ~ putting something you’ve built on the air. the 36-MHz signal, producing output at
band available to the growing number of 14 MHz, which is fed to your transceiver.
Technician licensees that occasionally sugeircuitry Filters in the transverter block “external”
ports long-distance E and F-layer propaga- Transverters have been around for a long0-meter signals from reaching your trans-
tion— has increased interest and encouragéitine, but they're typically designed for useceiver, so all you hear is the 6-meter band.
manufacturers to provide more equipmentith very low-level signals from a trans-On transmit, the 14-MHz signal from the
for 6 meters. In addition to new single-bandserter port on your transceiver. Unfortu-transceiver is attenuated to protect the elec-
rigs, some manufacturers have begun to imately, not all of the popular HF transceiversronics, then mixed with the 36-MHz oscil-
clude 6 meters on their HF transceivers. have transverter ports. Ten-Tec designed thator signal. The resulting 50-MHz signal is
So, if you want to try 6 meters, all you1208 to work with an input signal in the 5 tothen amplified and fed to the antenna.
have to do is buy a new rig! That's easyl0-W range, allowing the use of most current Because a 14-MHz signal is used at the
enough. Just convince your spouse or paHF transceivers as well as many QRP rigsnput, it's essential that the input signal not
ents that you absolutely need another radid.he transverter’s attenuator network reducese passed through to the output, to avoid
Your boss, of course, will agree that you'rethe transceiver’s output to the low level reunacceptable interference. Ten-Tec claims
worth a significant increase in salary toquired internally. You can use any HF transi4-MHz feedthrough is attenuated at least
pay for it, too. For those of us who are satiseeiver whose output can be reliably adjusteds dB, more than adequate to prevent prob-
fied with our current equipment, however,to 5W. If you wish, you can change the valuéeems (FCC Regulations require at least
or whose families and bosses somehowf aresistor in the attenuator section to allo85-dB attenuation at the rated output power).
don’t get the message, Ten-Tec has brougloperation with input power levels between Transmit/receive switching in the 1208
out a 6-meter transverté&it. This is among 250 mW and 10 W. The specifications clainis accomplished by a solid-state RF sensing
the first of several kit offerings from Ten- the internal attenuator is capable of handlingircuit. There is no relay and no need for a
Tec. A transverter allows you to use youmup to 8 W of continuous input, and 10 W at &/R relay control signal from the HF rig.
current HF radio as an IF strip by convertindight duty cycle. For larger input signals, youwhen the unit is in the HF (bypass) mode,
the 50-MHz receive signals down to a fre-can design your own attenuator, but Ten-Tegour transceiver's signal is fed straight to
guency your transceiver can accept, and, deaves that up to you. the HF antenna; the unit is designed to pass
transmit, converting its outputupto 50 MHz. A transverter is &wo-wayconverter that the full 100-W output of a typical HF rig.
All modulation, filtering and signal detec- works in both transmit and receive. How
tion functions are done by the transceivedoes it work? In simple terms, a converteAssembly
you already own. No HF radio? The price oftombines two signals of different frequen- | was looking forward to building this kit.

Bottom Line

The T-Kit 1208 is fun to build and provides a low-cost
way to add 6 meters to your station’s capabilities.

6 METERS

1208
:%';;;Nsvemn HF &

(>l ON
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Although the basic idea is simple, the unit is]_ ble 1
a sophisticated piece of circuitry that in- able ]
cludes attenuators, an oscillator, mixer,Fén-Tec T-Kit 1208 6-Meter Transverter

50-MHz receive and transmit circuitry, andManufacturer’s Claimed Specifications Measured in the ARRL Lab

appropriate filters. Almost everything is Power requirements: Transmit, 3.8 A; Transmit, 3.2 A (at 8 W typical output);

mounted on a single, high-quality double- receive, 170 mA, 11-14 V. receive, =180 mA. Tested at 13.8 V.

sided circuit board. Components are also ofize: 1.3x7.3x6.1 inches; weight: 2.5 Ib.

high quality. Frequency coverage: Receive, =50-54 MHz; As specified (determined by transceiver).
I've built many kits in my time, including ~ transmit, 50-52 MHz.

a complete SSB/CW transceiver. The clasModes of operation: Not specified. Tested on SSB, CW, AM, FM.

sic kit makers like Heathkit and Eico went ggceiver

to great Ieng;hs to make the_ procedure 8€onversion gain: Not specified. 17.9 dB.

clear as possible. Large drawings were progise figure: Not specified 73dB.

vided, and the directions took you step by )
step through the process. Ten-Tec has dongansmitter

an excellent job with the manual for theTransmit RF input: 5 W (max). 1.5 W input required for typical 8 W output.
1208; it's reminiscent of those included withTransmit RF output: 8 W (typical). As specified.

the kits of yesteryear. The manual contains 8pectral Purity: Not specified. -55 dBc at 8W output. This unit meets
number of figures that you will need to refer FCC requirements for spectral purity.

to frequently, so | would suggest builders
make copies of these drawings and diagrams
to avoid having to page back and forth.

During actual construction, | discoveredTen-Tec has done a fine job of pointing outiect 13.8 V, your transceiver’s output, and
that finding component locations could bewhere you may get into trouble if you don’tHF and 6-meter antennas to it. It has sepa-
difficult. Location diagrams are at the be-follow their procedure. The builder must berate HF and 6-meter antenna outputs.
ginning of each section, but they only showespecially careful to follow directions for  Although the 1208 can receive the entire
a section of the board, and it's not alwaysoldering shields and running wire to ensuré-meter band, Ten-Tec recommends you
clear just where that section is on the boardhe unit will meet FCC spectral-purity re-transmit only on the lower 2 MHz, 50 to
The board isn't big, but it's packed with quirements. Solder joints to the board’s$52 MHz. Additionally, while any 20-meter
components. Fortunately, both the board anground plane are particularly importanttransceiver will work, if your rig transmits
the full-size diagram are fully labeled. The manual says just the tabs of J2—thenly from 14 to 14.350 MHz, then you will

Another quibble with the manual came50-MHz output socket on the circuitonly be able to operate in the lower 350 kHz
up when the ARRL Lab got the unit for test-board—must be soldered to the groun@f the band (50.0-50.350 MHz). Fortu-
ing. Naturally, the Lab people first wantedplane. We found, with Ten-Tec's advice,nately, except for repeaters, that's the most
to check the alignment, but the alignmenthat soldering the entire circumference ofnteresting part, in my opinion. To use the
procedures are spread throughout théhe socket to the ground plane reduced thentire range of the 1208, you need a trans-
manual, so they had to jump around in thainit's spurious emissions. You will have toceiver that transmits and receives from 14
manual to do a complete alignment. Grouptrim the socket’s plastic base to do thisto 18 MHz.
ing the procedures in one place and includhowever. With most transceivers, setting CW and
ing pointers to the appropriate steps at the The only tools you'll need typically are FM output to the required 5 W is simple. If
end of each section would be preferable. in the average amateur’s toolbox. Althoughyou have a reliable RF wattmeter, all you

Overall, | was impressed with the other-the manual says a solderiggnmay make it have to do is turn down the carrier control.
wise well-organized manual. It contains seceasier to solder shields and balun cores taimiting your sideband output may be more
tions on operating and design considerthe ground plane, | found my 25-W irondifficult. Articles have been published about
ations, troubleshooting and service notesgasier to use and more than adequate for thigniting SSB output with ALC modifica-
and advice on 6-meter operation. The intask. Minimum testequipmentrequired is artions. | found, however, that both my
structions clearly identify the parts involvedaccurate RF wattmeter for HF, which carKenwood TS-440 and Yaesu FT-747 were
in each step, helping you to avoid mistakesalso be used for relative-power measureable to operate SSB reliably at the appropri-
The parts list identifies the functions of im-ments on 50 MHz, and a VOM (with a cur-ate levels, as long as | was careful. | used
portant parts. The assembly sequence, wittent range of 1 A, to set bias) for 12-V meaa PEP power meter and an oscilloscope to
circuit checks at the end of each phasesurements. If your meter can’'t handle thaestablish those levels. On my rig, SSB
gives you feedback—you know that you'vecurrent range, the manual shows how to sgtower output is controlled by mike gain, but
got things right, or that there’s a problem bias using just a voltmeter. Optional equipfor AM you use the carrier control (yes, a
Ten-Tec took the time to explain basic termentincludes a frequency counter, 50-MHznumber of people still run “ancient modula-
minology at the start of the manual—helpfulsignal source, and a dummy load. My bigtion” on 6 meters). When switching from
for beginners—and the book contains lots ofjest lack was a 50-MHz signal source to us8SB to AM, | had to reset the mike gain for
useful reference tables. for aligning the receiver. If you don't have proper AM modulation. If you want to oper-

Assembly is pretty straightforward andone, the manual suggests using a 49-MHate AM, remember to first set the carrier
took me the equivalent of one weekend. I'dwalkie-talkie” or cordless phone signal level on CW or FM. When you switch from
consider this an intermediate-level kit. You(preferably your own—it's now illegal to CW or FM to AM, the carrier output of your
should have some experience buildingvesdrop on someone else’s cordless phoF rig should drop to about 1 W. This takes

projects or kits before tackling this one.conversations). into account the power that goes into the
Ten-Tec says that you can build the unit in ) sidebands during modulation; peak AM
any order you wish, but their recommendedperation power with 100% modulation is four times

procedure is broken downinto seven phases. The 1208 has a clean, Spartan appearantiee carrier power.

You set the local oscillator frequency afterand occupies very little space. Its low profile  In this and many other areas, 6 meters
phase 1. After phase 2 you check transmithakes it ideal to set atop your transceiveris still underutilized, so one of the biggest
receive switching. In phase 3 you align theThe front panel has a power LED and jusproblems | had was finding someone to talk
receive circuitry and then can listen to thewo switches—a power switch and one thawith. Naturally, | was away during a mon-
receiver. Phases 4, 5, 6 and 7 involve transeggles your transceiver's output betweerster band opening! Most of my contacts were
mit circuitry, final testing and assembly.the HF antenna and the transverter. You comrade by sked. | could hear two repeaters,
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but the strongest one has PL, so | couldn’t208, built by Ten-Tec. No differences be-els, adding some spice that activity as
bring it up. The other didn’t have much ac-tween the two units were heard or reportedvell. The 8 W of output isn’t much, but a
tivity. Operating mobile on a hill in Central | wondered how the RF-sensing T/R elec6-meter beam doesn’t need to be very large,
Connecticut, | heard the 5-W beacon on Captonics would handle SSB, and especiallyso you can make up for lack of output with a
Cod, more than 150 miles away! whether there might be some cutoff at thgood antenna.

The contacts | did make, however, rebeginning of words. Even with careful lis- The Ten-Tec 1208 is a handy and eco-
ported excellent signal quality on all modestening, no problems were noted—the circuinomical way to check out the 6-meter band.
Of course, signal quality depends as much-works very well. There were no reportedits small size means you don’t have to build
or more—on the transceiver used with the@roblems with CW signals, either, at theanother room for it, and it works well mo-
transverter, but the 1208 didn’t alter my sig-under-20-wpm speeds | used. bile, too. It’s a fun kit to build, and it should
nal traits. Lab tests show the unit meets the Except for the need to adjust power levintroduce many more people to 6 meters.
FCC's requirements as well as Ten-Tec'®ls when switching between HF and 6-meter Manufacturer: Ten-Tec, 1185 Dolly
claimed specifications. During this evalua-operation, the 1208 was very easy to usd?arton Pkwy, Sevierville, TN 37862; tel
tion, | had the opportunity to use a secondhere is, of course, nothing to prevent yoi800-833-7373. Suggested retail price, $95.

from operating HF with the same power lev-

Radio Shack 22-168A Digital Multimeter

Reviewed by Mike Gruber, WA1SVF measuré/s inch high. | could even read theupper right-hand corner and the bargraph
ARRL Laboratory Test Engineer display without resorting to that dreadedrunning horizontally along the bottom. The

In all my years in electronics, I've nevercurse of middle-age—bifocals! Although primary display’s units (mV, mA, etc.) are
found a handier, more useful or all-purposeét’s not backlighted, | was able to read it inidentified to the right of the readout, with a
tool than a good multimeter. I've used minerelatively subdued lighting, at various view-minus sign on the left when the value is nega-
for electronics, automobile, appliance andng angles and in bright sunlight. tive. The selected function also appears on
home electrical repairs. From testing batter- The display is sensibly laid out, with ad-the left for all but voltage, current and resis-
ies and light bulbs to troubleshooting thevanced functions indicated in the upper lefttance. AnAc indication appears on the left
family stereo, a multimeter can be indispenshand corner, the secondary readout in th&hen appropriate, but there is no similar
able to ham and homeowner alike. It's not indication for dc.
surprising that multimeters are probalbihe ' The function/range knob is the heart and
most popular of electrical instruments and primary control of the 22-168A. It offers
that there are so many models on the marke] seven functions (resistance, capacitance,
So is Radio Shack’s model 22-168A multi- voltage, current, frequency, hFE and logic)
meter with a PC interface just marketing and 24 positions. It has a maximum resis-
gimmickry or real technological progress? tance range of 2000 ®, and can measure
Let’'s take a closer look. voltage as high as 1000 V dc and 750 V ac,
and current (ac or dc) up to 20 A.

Directly below the display window are
four pushbuttons. In addition to ROWER
switch areFUNCTION andSET/RESET but-
tons. These are for the advanced functions,
including the ability to display a reading
taken four seconds earlier and to hold a read-
ing in the secondary display. RELative
measurement feature lets you measure a
voltage againstapresetreference,audL
function lets you simultaneously measure ac
voltage and frequency. Thec/AC push-
button operates for all current and voltage
settings.

UP andDOWN buttons set the reference
voltage in theRELative mode. An eight-hole
transistor socket accepts either NPN or PNP
bipolar transistors for hFE measurements. A
capacitor socket can accommodate a wide

Features and Functions

The meter comes in a vinyl case abou
6x7.5x2 inches. The 9-V battery is not in-
cluded, but the kit does contain a pair of
black and red probes with 32-inch leads
software, a manual and a 40-inch-long com
puter interface cable.

In addition to capacitance, resistance an
ac and dc voltage and current, this meter ca
measure frequency, transistor hFE, capac
tance and continuity. It also offers a diode-
check function, a logic-test function, a rela-
tive-offset function and a dual display for
specialized advanced functions that I'll dis-
cuss later. The meter has a low-battery indi
cator, overload and transient protection, ar
analog bargraph display and of course th
PC interface. In fact, once | understood thd

full extent of its capabilities, this instrument ; B s range of capacitor sizes. A row of four probe
began to look more an entire hand-held tes 208 A coi v/Q jacks rounds out the meter’s front panel. In

bench than a mere multimeter! Bl TR - | addition to the usuatomMmon andviQ ter-
The meter’'s outward appearance is typi{ | minals are two connections for the ammeter.
cal of the hand-held DVM'’s (digital voltme- Both the 20-A and 200-mA terminals are
ters) available on the market today. The case fused, to protect the meter.
is a hard dull-gray plastic, and it comfort-] gottom Line Box: One featurenot included, however, is
ably fits in your hand. Most prominent are autoranging for all but frequency measure-
the LCD display window and a sizable func ments (which | consider to be an add-on fea-
tion/range knob. The window is a bit large can hang from your belt or interface ture). This surprised me, especially since this
than most, in part to accommodate the dua| - with your PC for monitoring and is a microprocessor-based instrumesutd
display feature mentioned previously, anq graphing. the front cover of the manual touts it as
the big, bold primary display humerals tha autoranging! (Radio Shack’s latest catalog
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correctly indicates that it's not autoranging,_l_ ble 2
however.) Radio Shack says itdidn’tinclude able

autoranging in order to keep the cost down_RadiO Shack Model 22-168A Dlgltal Multimeter, serial no. FH817293

Auto-ranging for voltage, resistance and cur-

rent measurements would reduce operatingunction tested
complexity by eliminating numerous range-dc voltage
switch positions.

Performance

An independent metrology lab in the
Boston area tested thI”S unit’s calibration, ¢ \gjtage (50 Hz)
accuracy “out of the box” (see Table 2). This
is the same oultfit that calibrates the ARRL’s
test equipment used for product reviews.

This level of accuracy makes the 22-168A
suitable for most any home application, andic current
even some laboratory use as well.

If you're used to autoranging meters,
you’ll need to readjust your thinking a bit
with this meter. When you encounter an
unknown voltage or current, you must start, . ... .rent (50 Hz)
measuring at the meter’s highest available
scale and work your way down. Exceeding
the scale results in an overload reading. My
ARRL Laboratory-issued DVM is an
autoranging Fluke 75. Curious to know how _
long it would take each meter to produce &apacitance
reading, | connected the product review and
Lab DVMs into a commonly switched ac .
power source. The Radio Shack meter pro~aracitance
duced a final reading in about one second,
while the autoranging Fluke needed almos
two (at least as measured by a stopwatch).
This is probably not significant for most ap-
plications, but demonstrates one of the trade-
offs of autoranging.

The meter’'s frequency-measuring abil-
ity was a nice bonus. For Field Day and
emergency generator use, a small, hand-hefdequency
meter to simultaneously monitor ac voltage
and frequency could be a real advantage. As
an RF frequency counter, itis somewhat lim-
ited, however. Although it can measure fre-
quency up to 20 MHz, the probes and asso-
ciated terminals are not particularly suited
for RF. The meter’s input impedance at HF

Meter Nominal Measured
Range Value Value
200 mV 100 mV 100.0 mV
20V 1.0V 1.000 V
20.0V 10.0V 10.00 V
200V 100.0 V 100.1V
1kVv 950 V 951V
200 mV 100 mV 100.0 mV
20V 1.0V 1.000 V
20V 0.0V 10.00 V
200 VvV 100 V 100.0 V
750 V 600 V 599 vV
200 pA 100 pA 99.9 uA
2 mA 1.0 mA 0.999 mA
20 mA 10 mA 10.02 mA
200 mA 100 mA 100.1 mA
20 A 1.0A 1.00 A
20 A 10A 9.87 A
200 pA 100 pA 99.8 uA
2 mA 1.0 mA 0.998 mA
20 mA 10 mA 10.01 mA
200 mA 100 mA 100.0 mA
20 A 1.0A 0.99 A
20 A 10 A 10.07 A
LO 1nF 1.000 nF
10 nF 10.00 nF
100 nF 100.0 nF
HI 1puF 1.000 pF
10 uF 10.00 pF
100 pF 100.0 pF
esistance 200 Q 100 Q 99.9Q
2 kQ 1kQ 1.001 kQ
20 kQ 10 kQ 10.01 kQ
200 kQ 100 kQ 100.1 kQ
2 MQ 1 MQ 1.001 MQ
20 MQ 10 MQ 10.01 MQ
200 MQ 100 MQ 99 MQ
1Hz 1Hz 0.001 kHz
10 Hz 10 Hz 0.010 kHz
100 Hz 100 Hz 0.100 kHz
1 kHz 1 kHz 1.002 kHz
10 kHz 10 kHz 10.01 kHz
100 kHz 100 kHz 100.3 kHz
1 MHz 1 MHz 1.001 MHz
10 MHz 10 MHz 10.01 MHz
19.5 MHz 19.5 MHz 19.52 MHz

would also be an unknown.
To test the hFE and capacitance-measur-
ing features, | grabbed a handful of appro-

priate components. Of the dozen or so ubi
uitous 2N2222-type transistors | checked 1.60

Single Sweep

Sweep Complete

the hFE averaged around 150, correspond
ing nicely with the data sheet. This featureiy 1.40
not suitable for testing FETs. The capaci
tance testwas just as easy to perform. | foun
the socket suitable for a wide range of cal] 1.00
pacitor types and sizes.

1.20

0.80
Documentation

The manual was adequate but not ouf
standing. It can be a bit tedious weedindq  0.40
through all the safety warnings and cau
tions, requirements no doubt imposed by
Radio Shack’s attorneys. Should you desir 0.00

0.60

Hext Sample: 00:00:00

Apr 09,1336
10:08:43am

Recard: Off
~{5creen: 1

Max:
1.610 wDC
05:55:11pm

Min:
0.233 vDC
03:52:46am

additional information on measurement
techniques in general, a Radio Shack boo}
Using Your Meter might be helpful. The

ScopeYiew | DC
W 1.52

[ Model: RS 22-168

0.304 Y

Horz: 01:00:00/div
Vert:  0.20%/div
Trg: Off

22-168A manual covers basic measur

ment techniques and provides reasonat,)lyigure 1— A cell-discharge graph made using the Radio Shack 22-168A multimeter and
good detail and instruction on the meter'she supplied Windows software. This graph shows a 16-hour plot with sampling every two

features with the notable exception of theninutes.
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PC interface, its most remarkable feature.preference for th&Vindowsversion. [t was a MeasureandSheetre similar to théogger
bit easier to use, provided better graphicandScopeViewcounterparts and can be run

PC Interface and had more features. The program requiragith or without a mouse.

The PCinterface lets you receive, recorda '386 or better processor, a minimum of )
log and graphically present the meter's meaWindows 3.Gind at least 1.43 Mbytes of diskConclusions
surements. Sample rates as fast as one pgrace. It offers three modes. TWetermode The 22-168A provides many features you
second can be taken and plotted. The resulis primarily a reproduction of the meter'swould expect of an instrument in its price
ing voltage-versus-time display is similar toLCD display with storage, max/min save anctlass, plus some you might not. The PC in-
an oscilloscope display, except a sweep camstopwatch feature. Theggermode takes terface can be a real plus, especially where
last from several minutes to many days. Thand records samples at a user-selectable ray@u need to monitor varying conditions over
RS-232C interface cable has a nine-pin feFfhe data output for this mode can be read by relatively long period. Simultaneous fre-
male connector on the computer end and many standard spreadsheet programs. Thgiency and voltage measurements are also a
five-pin plug on the other that inserts into aScopeViewnode provides an oscilloscope-nice plus, and the usual DVM features—plus
socket on the instrument’s side. The cabléke display. Visually, | found it the most frequency counter, transistor hFE and ca-
plugs into a serial (COM) port on your PC.impressive of the three functions. We immepacitance measuring—provide a portable

The software comes DOSandWindows diately found a use for th8copeViewpro- test bench for many uses.
versions. There’s enough information in thegram in the Lab. We were testing a number Manufacturer Radio Shack, Fort Worth,
manual to install either program, but no deof rechargeable alkaline cells forGEXar- Texas. 800-843-7422. Available at Radio
tails on how to use them. For that, you musticle, but our test fixture required that a busyShack stores nationwide. Price: multimeter
rely on a README file and a series of helpdedicated computer be tied up for many22-168A), $129.99; service manual (MS-
menus instead. Better documentation mighttours. The 22-168A came to the rescue22-168A), $7.20; bookUsing Your Meter
have made the whole process easier. Figure 1 shows the results. THEOS pro- (62-2039), $5.99.

After using both programs, | developed egram, calledGraphic, features two options.

RF Applications Inc P-1500 Digital RF Power/VSWR Indicator

Rev_iewed By Ri(_:k Lind_quist, KX4V x 120 W, 750 W or 1500 W. The lower row of
Assistant Technical Editor : LEDs is designed to simulate, in rough fash-
If you operate HF, chances are you ow ; g : ion, an LED bar-graph type display, indicat-

an SWR meter or “bridge” as they’re some
times called. Perhaps it also functions as
wattmeter. But chances are that you've als
wondered about its accuracy, especially if i
didn’t cost much. Most low-cost meters
won't measure power accurately unless th
SWR is unity, and even then, the typicaj
analog scale leaves a lot to be desired. B

ing what percentage of the range—in 20%
steps from 20% to 100%—the actual, mea-
sured power output represents. For example,
if you're running 450 W, the meter’s yellow
750 W LED illuminates, and the first three
green LEDs on the lower row should come
on, indicating 60% of 750 W. By changing
an internal jumper, you can set the P-1500's

sides, measuring RF power is a dicey bus B ow moow bar graph up for a 250-W scale, ideal for

ness, and wattmeter and VSWR readings c§ 00600 200-W class MF/HF transceivers. While the

vary widely from one meter to another. 20% 40% 60% 80% 100% five LEDs were adequateas a coarse display,
The US-made RF Applications P-1500 ||, uiar rowervswa idicator 772 a multi-segment display with calibration

not only helps nudge stragglers into the digi| " marks would have been more useful.

tal age, it also gives a good account of itself On the lower right-hand side of the front

in terms of measuring how much power panel, two LEDs in th&.s.w.R. box simply

you're putting out and the nature of themeter to read youroRward power or your indicate ifthe SWRis below 1.6:1 (green) or
VSWR situation at the meter’s insertionTRUE power, which is the difference be-above 3:1 (red). Neither LED glows if the
point along the feed line. And here’s thetween forward and reflected power as meaSWR is between those two values. In opera-
kicker: It can measure power from the QRPsured by the device. All readings are peakion, these LEDs quickly alert you to prob-
level (at least 1 W) all the way up to legalreadings, a big plus for the SSB op. lems or the need to tweak your antennatuner.
limit. Try thatwith the typical analog meter! For VSWR measurements (the manufacThis means that even if you're looking at
Not only that, but the P-1500 is autorangingturer says it can measure VSWR up to 19:11)s0Rward power instead afSWR on the digi-
so you never have the annoyance of havinthe unit displays the first number of the ratiotal display, you'll know right away when a
to change power ranges or to “set” the metefhe P-1500’s manual correctly points outhigh-SWR condition arises.
for maximum forward power. Of course,thatwhatthis device displays as VSWR may On the rear panel are two SO-239 input/
because the P-1500 uses a CMOS micropraot “reflect” the actual situation at your output connectors labeledXxCITER and
cessor and other active devices, it requireantenna’s feedpoint when you consideANTENNA. The directional coupler is not de-
an external 12 to 16-V power source capablfeed-line losses and other factors in the typitachable from the display portion of the unit,
of providing at up to 200 mA. Reverse-po-cal ham installation. a potential disadvantage in some installa-
larity protection is built-in. Below the readout are more LEDSs. Intions. There’s also a ground terminal. Once
This sturdy little box (32x4x4 inches) the left-hand group, LEDs on the top rowyou’ve connected a power source, the restis
has a no-nonsense look to it. An approxiindicate the power range the meter detectsis simple as hooking up any other SWR

mately 2/2x%2-inch red LED display win- bridge or wattmeter between the transmitter
dow dominates the front panel. It has fou and the antenna system (or tuner).
segments. A squaneODE button to the left | Bottom Line Measurement accuracy with the P-1500

of the display lets you step through thg
P-1500's four functionsFoRward, VSWR,

takes a couple of factors into account. The

A rugged, simple-to-use station N L
99 P first is thex10% accuracy of the device it-

accessory that instantly tells you all

REFlected andRUE. A vertical row of green | yoy need to know about your power self. The second is the error introduced by
LEDs indicates the mode. In practice, onc¢ output and VSWR. the eight-bit analog-to-digital (A/D) con-
you're “tuned up,” you'll probably set the verter. This approach limits you to 256 codes
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The calibration procedure is eagyo-

Table 3 vided you have a known output power
RF Applications Inc P-1500 Digital RF Power/VSWR Indicator, apply to the P-1500. You must adjust two
serial number 601175 potentiometers inside the box for forward
Measured in the ARRL Lab and reverse power. By doing this, the manu-
Before recalibration After recalibration facturer claims, you can obta#b% accu-
Frequency  P-1500 (W)  Actual (W) Error (%) Actual (W)  Error (%) racy—approximately what we expect to get
3.5 MHz 51 51 0.3 55 7.3 from the Bird Model 43 analog wattmeter or
101 97 4.3 109 8.0 the Bird 4391 digital wattmeter in the ARRL
sgé ggi iég ggg g-g Lab—plus or minus resolution error. After
: : calibrating our unit at mid-scale, we did not
1500 1245 17.0 1406 6.3 obtain this level of accuracy at all power
14 MHz 51 51 0.7 56 9.8 levels, but it came within 10% on the three
%g} 232 18'2 %g? 8'38 bands we tested it on (see Table 3).
996 861 13.6 951 46 ~ RF Applications says it has upgraded its
1500 1274 15.1 1406 6.3 internal calibration procedure to take mul-
28 MHz 51 52 15 56 10.0 tiple power levels into account. The com-
101 99 21 110 8.5 pany says its 5% accuracy claim after
251 229 8.7 263 4.8 recalibration applies to a given frequency
996 881 11.5 1002 0.6 and power.
1306 1135+ 13.1 N/A N/A | especially liked the fact that | could use
1230 N/A N/A 1259 2.4

the same meter for both low-power and high-
power operation without so much as touch-
ing a knob, very handy for my style of casual
operating. This way, you never worry about
over each range (120, 750 and 1500 W), sb500-W scale. In other words, the P-1500 idamaging the meter when switching from a
the display cannot indicate every single valusatisfactory for most low and high-powerlow-power transmitter to the “big” rig or
from 0 W to 1500 W. Instead, it shows powemeasurements but probably not accuratgour linear. The digital readout also elimi-
in noncontiguous steps like 101, 104, 107 etenough for QRP purists. (Besides, it's nohates parallax error and squinting at the
The step size not only increases as you irdesigned to measure power output less thaneter face, too. There’s no guessing with
crease power within each of the ranges, buti W.) the P-1500's bright, large digits. And a mere
continues to rise in succeeding ranges. In the On theinitial ARRL Lab tests, the unit's “dit” is enough to trigger the meter and give
ARRL Lab, we found that at 14 MHz it took accuracy fell within its specified marginyou a reading, so it's possible to tune for
a little more than 2 W to get the P-1500 taf error (and taking into account the estiminimum SWR with a minimum of QRM.
display a reading of 1 W, and a bit more thamated+2.5% accuracy of our test setup) Manufacturer RF Applications Inc,

6 Wto geta5-W reading. Onthe lowest scaldpr measurements up to around 225 W9310 Little Mountain Rd, Mentor, OH
the step size is 1 W between 1 and 10 W, butbove that, the worst-case error was 17%44060; tel 216-974-1961, fax 216-974-9506.
the manufacturer says it can be as mucand the meter consistently read high. wdanufacturer's suggested retail price:
as 3 W at the upper end of the lowest scaleontacted the manufacturer, who suggestei19.95; P-1500P power supply, $16.95.
The step size rises to as high as 12 W on thvee recalibrate the unit.

*Maximum power available.

Azden HS-03 Headset

front of me. These days, | find myselfmike up and out of the way.
By Glen Swanson, KB1GW wearing a headset for most—if not all—of  Just what is a headset, anyway? In the
Educational Programs Coordinator my operating. For CW or just listening, Amateur Radio world, “headset” describes

These days, as personal computer key-can simply swing the headset’s boomwhat is essentially a pair of headphones with
boards and related accessories (the ubiqui- a small adjustable boom-mounted mike at-
tous mouse, for example) have begun t¢¢ = — 1 tached, almost like an aircraft pilot might
crowd the often-limited space on the typicall = 4 use. A headset like this puts the mike just a
ham shack desk, we find little room left over| whisper away from your lips. Using VOX or
even for necessities like a desk mike. Jug a foot switch leaves your hands free for that
wheredowe put the mike, when the PC key- all-important PC keyboard in front of you, a
board demands prime desktop real estate df must for contesting, for example. This re-
rectly in front of us? view examines just such a headset, the

Many, like me, have gone the headse Azden HS-03.
route, relegating our trusty desk mikes to The Azden name may not leap to mind
secondary position (usually a box of thing4 when thinking of contest-related accesso-
destined for some future flea market), an ries, yet here we find one of their products
| keep the PC keyboard on the desktop i} aimed at contesters (and others) who seek a
ready-made combination hoom-mike/head-
set. Let’s check it out.

The Azden HS-03 boomset is light-
weight, just over 5 o0z (6.5 oz, including
cordset and plugs). It's about the size of the
popular Heil HC-10 headset, yet has features
similar to the Heil ProSet. The Azden has a
black, thinly padded adjustable headband,
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Bottom Line

Looks good, feels good, sounds
great on the air! And, as a bonus, it
helps solve your desktop “space
management” problem, too!




and black, soft-vinyl, fully padded ear padsAzden headset made casual QSOs more efiequency response, and thg setting has a
A stiff wire-like boom terminates in a small, joyable, due to its broader audio response, &sto 8-dB rise at 2 kHz. When | tried tib
round, black-plastic enclosure for the mikecompared to the crisp audio provided by thg@reamplifier setting on HF, other ops re-
element. HC-4 (or DX) mike element in my Heil ported that it sounded tinny. ThedCAL
The earpieces on the Azden HS-03, 2.7BroSet. The instruction sheet supplied witlsetting seemed best for casual operating.
inches in diameter, allow limited horizontalthe Azden HS-03 headset indicates that The slide switch on the PTT-02 offers
and vertical movement. The earpads on théhe mike's frequency response is 300 t@FF, PTT andvoX positions. The PTT but-
HS-03 do not blochll exterior noise, so you 4000 Hz, with a 6 dB rise at 2500 Hz. | usedon on the PTT-02 is a toggle. Press it to key
still can hear what’s going on around youhe Azden HS-03 for both casual and conteshe radio, press it again to return to receive.
when you’re wearing them. The thin metalQSOs. On-air audio reports were uniformlyA recessed output level control, and a sec-
boom for the mike runs through a knob orgood. By the way, it would be a simple jobond (recessed) control let you adjusta 2-kHz
the left ear pad that lets you adjust the prege replace the stock mike element with theequalizer. (As with the PTT-01, a tool is pro-
sure needed to move the boom—unscrew tH&kes of a Heil HC-4 element. vided for these adjustments.) The equalizer
knob for less tension, tighten it for more. It ) is supposed to be 0 dB to 8 dB. On HF, the
was easy to find a setting that allowed me té\ccessories equalizer added some “punch” to the HS-
move the boom around without having it Accessories for the HS-03 headset in03's audio. Since the PTT-02 provides VOX
seem too loose. clude the PTT-01 (Universal Push-to-Talkfor virtually any radio, it could be wired for
The black cordset on the HS-03 is the flaBwitch) and the PTT-02 (Universal VOX use with a hand-held. This might be handy
and flexible three-wire type, and it’s roughlySwitch). These small black-plastic units letwhile doing tower work, for instance, so you
four feet long. The headphone plug is gou control your radio via either PTT only could enjoy hands-free communication with
Yainch, three-conductor type, and the mikgwith the PTT-01) or with PTT or VOX (with your ground crew.
plug is al/s-inch mono type. Heil uses thethe PTT-02). Each requires a 9-V battery. A )
same plugs, so any Heil adapters for variouslide switch at one end of each unit turns iE€onclusions
brands of radios should work just fine withoff or selects different operating modes. The Azden HS-03 works well, is com-
the HS-03. | used the HS-03 with my (blueBoth units offer a way to tailor your transmitfortable to wear, and looks good, too. The
ICOM cable from Heil, and they worked audio, too. The four-foot-long pigtail cable Universal VOX and PTT boxes are handy
greattogether. Azden says the headphone iman be terminated with a suitable plug folaccessories. The Azden HS-03 deserves
pedance is 2@, and the mike impedance isyour transceiver. a serious look if you're in the market for
500Q. Plug your HS-03 into the mike jack ona lightweight boom-microphone headset.
According to Azden’s Communicationsthe PTT-01, and you can remotely control Manufacturer Azden Communications
Division Manager Sid Wolin, K2LJH, the the PTT line of your transceiver. This accesbivision, 147 New Hyde Park Rd, Franklin
audio characteristics of the dynamic mikesory also has a built-in preamplifier with aSquare, NY 11010; tel 516-328-7501;
element built into the HS-03 are “similar torecessed level control. A slide switch letdax 516-328-7506. Manufacturer’'s sug-
the Heil HC-5 mike element.” My on-air you chooseFF, LOCAL or DX settings. The gested retail prices: HS-03 Headset, $69.95;
testing showed that most ops felt that theOCAL setting is supposed to provide a flalPTT-01, $40; PTT-02 (for VOX), $5005%]
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