
You ca n co mpensa te by hand . bUI yo u'lI be
tweaki ng the VFO almost constantly, Th e
solution is 10 allow the TNC lO make the
co rrec tion through the UP/DOWN frequency
stepping available at the radio's micro­
phone jack. With the IC-820H, however .
the min imu m up/down ste p is 100 Hz. A
IOO-Hz jump is 10 0 dras tic for thi s type of
operation: 10Hz would have been much
be tte r. My PSK surellite TNC sc ra mbled
wildly lO resy nchro nize with the do wnli nk
every time the 820H change d frequency.
Dur ing each scra mble I lost data and my
throu ghput suffered accord ingly.

When I tried the 9600-bil/s packet sate l­
lites, I hit the mos t serious snag of all. Re­
member that you must set the internal slide
switch 10 the PACT positi on for 9600-bitls
operating. But wait a minute! When you
place the swi tch in PACT, yo u lose the re­
ceive audio fro m the Sub band-your 70­
ern FM downlink . Instead , you ge l the Main
ba nd aud io-your uplink channe l. This
won' t work.

No prob lem , yo u think, You 'Il j ust flip ­
flo p th e Main and Sub band s. You can
transmit o n 2 meters using the Sub band
and recei ve the 70 -c m dow nlink on the
Main band. Wro"g. You can't transmit
from the Sub band. remember?

In other words. you' re stuck. Y ou can' t
use the IC-820H to operate the 9600- bit/s
pac ke t sa te llites -s-at lea st not witho ut a
modi fica tion. G3 RU H's so lut io n was 10

pick off the sig na l fro m the Sub band di s­
criminatorand make it available at the rear
panel. He simply attac hed a sma ll shie lded
cable 10 pin 9 of IC20, the Sub receiver
d iscrim inator c hip. I tr ied the same ap­
proach and it work ed beauti full y. ICOM
has ado pted th is modification "officia lly"
for the IC-820H and will pro vide the neces­
sary detail s upon request.

With the modi ficat ion in place, I was
able to successfully work OSC ARs 23 and
25. Throughput was exce llent, even with
my less-th an-op timum ante nna syste m.
Manu al track ing for Doppler shift was a bit

tricky at times. but manageable .

Concl us ion

ICOM' s IC-82011 is a se rious co ntende r
fo r ham s an xiou s 10 explo re VHF/ UHF
activi ties beyond the local repeater. It ex ­
cels as a terrestri al radi o for FM, SSB , CW
or packet. lts 9600-bi t/s perfo rmance is
supe rb. With a s im ple modific ation, the
820 H is also a goo d way 10 try the packet
sate ll ites . And iI' s a fine sta rter rig for those
who want 10 wor k OS CAR 13, OS CAR 20
and so on. As G3 RU H has Slated, though ,
the ICOM IC-820 H won 't win the hearts of
se rious sate lli te operators.

Manufacturer: ICOM Am eri ca , 238 0
I I6th Ave, Bell evue, WA 98004, tel 206­
454 -8 155. Manufacturer ' s suggested retai l
price s: IC-820H tran sceiver , $ 1999; PS-55
power supply, $345; HM -14 hand -he ld
microphone with DTM F keypad . $82;
CT- 17 leve l co nverte r, $ 123; UT-50
CTCSS ton e sque lch unit , $68; FL-1 32
500- Hz IF fi lte r, $96.

Azden AZ-61 6-Meter FM Hand-Held Transceiver
Reviewed by Steve Ford, WB8/M Y
Assistant Managing Edito r

Despite the fact that we ' re wa llow ing in
the depths of a so lar minimum, 6-meler
activity appears to be on the rise. Co deless
T~chnicians are the eng ines driving much
of this band ' s new -fo und popularity . Man y
have grow n weary of the overcrowding on
2 meters and want to ex plore new territory.
The 6-meter band rewards the curious with
coverage that's often superior to 2 meters.
and occasional spo radic E openings that
span hundreds of miles or more. If the cur­
rent crop of 6- meler enthusiasts remains
ac tive for a few more years, they 'll be as ­
tonished at the DX prop agati on they ' ll en ­
co unter. (Routine contacts in to Euro pe,
Africa and so on.)

Two modes e njoy the lion's sha re of
activity on 6 meter s: SS B and FM . The SSB
operators usuall y cha se ex ci ting band
openings on a variety of interesting modes.
and many are heavily involve d in contest­
ing. FM operators enjoy local and region al
contacts throu gh repeaters . You 'll also find
them on several simplex frequencies. but
main ly on 52 .525 MH z. Con test ing is not
as pop ular on FM, but that ' s changing .

If you want the best of both worlds, a
6 -meler multimode transce iver is ideal. It
offers CW and SS B in addition to FM. BUI
if SS B doe sn 't in teres t you, there is litt le
rea son to was te yo urmoney on a multi mode
when a 6-meter FM-only tran sceiver wi ll
do . Sin gle -mode rigs are also eas ier to use.

The AZ-6 1

With the AZ-61. Azden brings the co n-

The Bottom Line
The AZ-61 is a dandy H-T for a

band that can provide man y
interes ting contacts , bo th local a nd­
when the band is open-DX.

venience of an H-T to the 6- me ter FM
wo rld. The AZ-6 1 is patt ern ed aft er the
AZ -2 1A 2-mete r hand -held and includes
many of its fea tures . Th e design is rugged ,
and Azde n backs up the AZ-6 I 's durability
wi th a two-year warra nty <unique in the
amateur equipme nt market}.

RF output is swi tchablc fro m a heft y
5 W 10 only 50 0 rnw . Co ns ideri ng tha t
e -meter repeaters are few and far between
in many areas of the co untry, 5-W output is
a necessit y. Much of the H-T' s bulk is co m­
prise d of a NiC d battery pack. Th e batt ery
supplies up to 1.5 A when the AZ-61 is
transmit ting at the 5-W sell ing. Th e AZ-61
provi des an automatic power -off (APO)
mode 10 co nse rve batt ery pow er. When the
APO is ac tive, the radi o will shut down
a fter a preset tim e (10, 30, 60 or 120 min ­
utes).

Becau se of the cha ngea ble nature of
6-meler prop agat ion , you r " loca l" cover­
age area ca n sudde nly ex pand to hundred s
of miles ! In this situation it's possibl e for
one statio n to key up several repeaters
simultaneo usly on the same frequency . To
red uce the headach e potenti al , man y
6 -meter repeaters requ ire yo u to sen d a
suba udible CTCSS ton e along with yo ur
pr ima ry signal. A repeater ac tiv ates only
when it recei ves the correct tone. It ignores
all othe r signals on the input frequ ency.

Th e AZ-6 1 accommoda tes thi s arrange­
men t with a flexibl e CTC SS enco de r. You
can se lec t the lone freq uency from thc key­
board, o r program it into any of the
AZ-6 1's 40 mem or y channe ls. Th e AZ-6 1
also incl udes the abi lity to decode CTCSS
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pability down to about 46 MHz. While I
was hooked up to the external antenna, I set
the H-T to scan from 46 to 50 MHz. After
10 minutes of listening I heard several
cordless telephone conversations and a few
baby monitors-including our own. I pro­
grammed our baby monitor frequency into
memory and took a walk with the AZ-61. I
was astonished to discover that I could hear
the signal from nearly three blocks away.
This demonstration renewed my apprecia­
tion of how unsecure cordless telephones,
baby monitors and similar devices can be.
If the AZ-61 can eavesdrop over such a
wide area, who else is listening?

According to The ARRL Repeater
Directory, there was a 6-meter FM repeater
not far from my home, and I was eager to
give it a try. The input frequency was at
52.050 MHz and the output was at 53.050
MHz (a I-MHz split). I set the AZ-61 on
the output frequency and toggled the trans­
mit offset to minus (-). When I keyed the
H-T, I was surprised to see that it was trans­
mitting on 52.550 MHz, only 500 kHz be­
low 53.050 MHz. This was understandable,
however, because the most recent ARRL
band plan calls for a 500-kHz inputloutput
split for 6-meter repeaters. Obviously, the
AZ-61 was set up to conform to the band
plan.

For many years, the band plan called for
a I-MHz split, and this arrangement is still
in use in many areas. I didn't think this
would present a problem. All I had to do
was enter the program mode and readjust
the offset for I MHz. Wrong! The 500-kHz
split isfixedin the AZ-61. You can't change
it. The only way I could access the repeater
was to program the transmit and receive
frequencies into one of the memory chan­
nels and select the duplex mode. This is
another area where the manual (or lack
thereof) falls short. Because of my impa­
tience, I wasted time trying to program the
H-T for a I-MHz split before reading the
footnote on the addendum sheet ("Offset
width control not available.").

Once I had the frequencies programmed
into memory, the rest was simple. I was
able to access the repeater and eventually
received several good signal reports. Find­
ing people to talk to wasn't easy, though. In
some areas of the country (southern Cali­
fornia, for example), 6-meter FM has a siz­
able following. In New England, however,
6-meter FM is not terribly popular. I had to
hunt for contacts during the morning and
afternoon commutes.

Speaking of commuting, I had a number
of opportunities to use the AZ-61 mobile.
An H-T in an automobile with a rubber­
duck antenna is always the worse-case sce­
nario. My experience with the AZ-61 was
no exception. I usually received poor re­
ports unless I happened to be on a hilltop.
An external II. or SIs-wavelength mobile
antenna would have made a world of differ­
ence.

The lighted LCD display was handy

As specified. The AZ-61 meets FCC
requirements for spectral purity for
transmitters in its power class and
frequency range.

Squelch on or off, 240 ms.

Transmitter Dynamic Testing
As specified.

At 13.8 V dc: 190 mA max (receive);
940 mA max (transmit).

Receiver Dynamic Testing
0.151lV for 12 dB SINAD.

60 dB at 20-kHz spacing.

70 dB at 20-kHz spacing.
1st IF (16.9 MHz): 69 dB;

2nd IF (455 xkHz): >133 dB.
>50 dB.
0.06 IlV at threshold.
730 mW at 10% THD into 8 O.

I needed to use the rig, all I'd have to do is
lift it from the stand. If you want to power
the AZ-61 from a source other than its bat­
teries, a coaxial de power jack is available
on the top of the radio.

At about 1.5 pounds, the AZ-61 felt as
solid as a brick. I bounced it up and down
in my hands and wondered what would
happen if it slipped and headed for my feet.
A belt clip is included, although I wouldn't
advise attaching it to the waistband of a
loose pair of shorts! After connecting the
oversized flexible rubber antenna, I was
ready to take it on the air.

On the Air
My first impulse was to switch on the

AZ-61 and dial up 52.525 MHz. As I
pushed the VFO upldown switches, I
saw the digital display read 52.520 then
52.530 MHz. Wait a minute! You mean you
can't step frequencies in 5-kHz incre­
ments? Yes, you can. However, the default
setting for the AZ-61 is IO-kHz steps. I had
to enter the programmode and switch it to
5 kHz. Programming the AZ-61 is rela­
tively easy. It's just a matter of stepping
through the choices until you find the one
you want to modify.

After listening for a hour or so, it be­
came apparent that 52.525 MHz was little
used in my area-at least by nearby hams.
When I attached an improvised 6-meter
outdoor dipole, however, I heard signals
from as far as 70 miles away.

The AZ-61 offers extended receive ca-

Transmit-receive turnaround time (PTT release
to 50% of full audio output): Not specified.

Size (height, width, depth): 7.3x2.8x1.5 inches; weight, 1.2 pounds with BP-11 battery pack.

Image rejection: Not specified.
Squelch sensitivity: 0.1 IlV or less.
Audio output: ;::250 mW into 8 0 at

10% distortion.

Transmitter
Power output: High, 5 W; low, 0.5 W with

external 13.8 V power source.

Spurious signal and harmonic suppression:
Equal to or better than 60 dB.

tones for paging. This is especially useful
for emergency-response situations where
whole groups of operators must be alerted
at once.

A 16-button keypad on the front panel is
the entry point for most programming func­
tions. This same keypad is used for DTMF
(touchtone) dialing when you're using an
autopatch to place a telephone call through
a repeater. The AZ-61 also decodes DTMF
tones for paging and other applications.

Out of the Box
When I opened the AZ-61's box, I

thought someone had made a mistake. The
manual was labeled"AZ-21A 144 MHz FM
Transceiver." No, it wasn't a mistake.
Rather than provide a separate manual for
the AZ-61, you're told to use the AZ-2IA
documentation along with a photocopied
addendum sheet. This is unfortunate be­
cause it adds another layer of confusion to
the task of learning a new rig. It became
particularly disconcerting when I tried to
use features that were available on the
AZ-2IA, but not on the AZ-61. According
to Azden, a new manual was in the works at
presstime. The new manual will be sent free
of charge to AZ-61 owners of record.

As I removed the radio from the packing
material, I was pleased to discover that
Azden included a charging stand with the
AZ-61. The Azden engineers must have had
my clumsiness in mind. Now I could charge
an H-T upright without worrying about
knocking it over every other minute. When

Table 2
Azden AZ-61 6-Meter FM Transceiver, serial no. 021225
Mimufacturer's Specifications Measured In ARRL Lab

Frequency coverage: Receive, 46-54 MHz; As specified.
transmit, 50-54 MHz.

Power requirements: 6.5-16 V dc; 150 mA max
(receive); 1.5 A max (transmit).

Receiver
Sensitivity: Better than 0.16 IlV for 12 dB

SINAD.
Two-tone, third-order IMD dynamic range:

Not specified.
Adjacent-channel rejection: Not specified.
IF rejection: Not specified.
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when o perating mob ile or portabl e . In ad­
dition , there is a push -butto n LOCK co ntrol
to prevent yo u from chang ing frequencies
or other setting s by acci dent. A si mi lar push
bu tton contro ls hi gh ll ow RF ou tput, I e n­
joyed having RF pow er co ntrol on a push
holton rather than 0 0 the keypad . It he a ts
fumbling for the rig ht ke yp ad button in the
dark. A n op tio nal spea ke r/microp hone is
ava ila b le for th e AZ -o I a nd I consider it a
must fo r co nvenie nt mob ile operating. If
yo u pl an to do a lot of 6-me te r I'M ope ra t­
ing from yo ur car. co ns ider Azdcns pes­
7500 H 50-W mobile tra nsce iver.

Th e AZ-61 rea lly shined w he n I used it

with my o utdoor dipole antenna at ho rne.
No t o nly di d I make se vera l d istant s imple x
contacts, I also took advantage of a co uple
o f band openings . One Saturday morning I
enjoyed several co ntacts through a repeater
J OO mi les away . No t bad for 5 W and a
d ipol e !

Conclusion

Th e AZ-61 wa s a p leasure to use, a l­
though my init ial ex perience would have
been more fun if I'd had the new manual.
The radio performed we ll in a ll applica ­
tio ns: mobi le . portable and ho rne.J fy ou ' re
go ing to e xp lore I' M si mple x or work d is-

tant repeaters from your car. yo u' ll need a
power amplifier 10 boost the AZ -6 1' s out­
put to 50 W o r more . An amp lifier is also a
goo d idea for horn e usc . altho ugh you can
rea lize the sa me gain hy installi ng a beam
antenna.

What surprise d me mo st about 6- metcr
FM is how much fun it is. Chas ing sig nals
with the AZ-61 reminded me of 2· meter
I'M in the ea rly 70s: low ac tivi ty . hut plent y
o f fascinating co ntac ts .

Manufact ur er: Azden Corpo ra t io n. 14 7
Ne w Hyde Park Rd . Frankl in Sq uare , NY
I 1010, tel 5 16 -328-750 I. Man ufa ctu rer' s
suggested retail pr ice : 5379 .

Dunestar Model 600 Multiband Bandpass Filter
Reviewed by R. Dean Straw, N6/H'
Senior Assistant Technical Edito r

Th e Du nest ar 600 ha nd pass fi lter is a n
in-lin e filt er that opera tes o n both transmit
and rece ive . Its primary applica tion is re­
ducin g interferen ce between statio ns oper­
ating in close proxim ity. at Fiel d Day o r a
multitr ansm itterco ntest site . The Dune star
600 covers 160 thruu gh 10 met er s (e xc lud ­
ing 30 . 17 a nd 12 meters ) a nd is rat ed at
200 W . Band switc hing is accom plished by
applying 12 V de to the a ppropria te pin on
a DB9 connec tor. or by groundi ng th e a p­
propriate pin . You can se lec t e ither o ptio n
(gro und-to -swi tch o r 12 V-ro-switc h) wi th
an internal jumper. A n interna l relay auto­
maticall y bypasses the fi lter if yo u remove
pow er o r do not specificall y sel ect a band.
Thi s fea ture a llows operat ion on 30, 17 and
12 meters o r li stening ou tsi de the ham
bands witho ut rerouting coaxial cables. The
manual shows a num ber ofposs ible switch­
ing co nfiguratio ns.

Durin g th e Oc to he r 1994 C Q Wor ld­
Wide Ph on e OX Co ntes t. I used th e
Duncst ar 600 in my si ng le ope ra to r. all
band. una ssisted con tes t effort. My statio n
co ns is ts uf tw o IC O M IC -765 tran scei ver s
feeding se parate power amplifiers. One
radio is used pr im ar ily fo r C Q ing a nd th e
o ther for tuning for multi plie rs o n othe r
hands. I used a Band Decoder mad e by T op
Ten Devices ' to sw itch the fi lter to the co r­
rcct band auto matically . using data ava il­
ab le from ajack nn th e IC -705 's rear panel.
l.ate in the contest. when fatigue se ts in.
I'm nev er quite sure whic h of the two ra­
dio s l ' m li stening to- a problem no
bandpa ss fi lter is goi ng to so lve! But not
havi ng to swi tch transmitt er filt ers manu­
ally is a good step in the right direc tion .
The hi gh est co mp lime nt I ca n pay the
Dunes tar 60 0 and Top Te n Band Decod e r
is that they never remin ded me th e y-we re in

'Top Ten Devices, 143 Camp Council Rd,
Phoe nixville , PA 19460; te l 6 10-935-2684.
Price class: $100.

the c irc uit- they just did thei r j ob s quietly
a nd effic ie ntly!

M y a ntenna sys te m co nsi sts u f e igh t
an tennas. a ll on a sing le 120 -fuot-h igh
Rohn 45 tower.t l like to think I hav e uoe o f
the more e ffici e nt si ng le- to wer co ntes ting
se tups around . with four stacked tribander s
o n 20 through 10 meter s . a five -c lement
10 -met er monobu nd Yugi , a three -e lem ent
40 -me te r Yagi and a fu ll -sized 80-me ter
quad- gain on all HF contesting bands !

One drawback to usin g a single- to we r
sy stem with two act ive statio ns is that the
transm itting antenna for one statio n wi ll
a lways he phys ica lly cl ose to th e o ther
statio n's receiving antenna . I e liminate fun­
damental ov e r load by us ing simp le do ubl e­
tuned bandpass fill ers in the rece ivers ' an­
tenna input lines. I man ua lly se lec t th ese
receiver fi ller s. whi ch arc part o f the
switchbo x co ntrolling the Beverage receiv­
ing antennas. (Someday I'll automa te that
functio n too . )

How ever. modern no -tune so lid -Slate
transmi tters also ge nerate wideband white
noi se . Althou gh it is usually suppres se d
well in ex cess uf 100 dB co mpa red to the
desired fundamental s ignal. this wide ba nd
no ise is o ften strong enough to af fec t
nearby receiv ers. e ven on different fre­
quency bands. The second receiver is af­
fected o nly when it is used o n a freq uency

2R. Dean Straw, N6BV/ 1, and Fred
Hoppengarten, K1VR, "Slacking Tribanders:
A Supe r Sta tion- So rta : OS7, Feb 1994,
pp 38-44.

lowerthan the c uto ff freq ue nc y o f thc trans­
mitt er outp ut low-pass fi lter , whi ch is used
only to suppress harmo nics. For example .
when the main tran smit ter is on 21 MHz . a
nearb y 14 -MH z re cei ver wou ld hear
wi de band noi se passi ng throu gh the
transmitter' s output low -pass filte r. typi ­
ca lly de signed to c ut o ff a bove 30 MH z.

Effici e nt ex tern a l high-powe r bandpass
filteri og with a fi lte r suc h as the Dunestar
600 ca n save the day. Since the band -pass
fi lter mu st he able to wi th st a nd the fu ll
exci te r power (up to abo ut 200 W for so me
transce ivers ). the lo ss in the fi lters mus t be
en gineered to be very low . ye t the atte nua­
tion to spurio us energy o n adjacen t ama­
teu r hands sho uld be better than abo ut 30 to
40 dB . to en sure that wid eb and noi se is
suppressed ad equate ly.

Band -pass fil ters lik e the Dunestar 600
can also he lp prote ct the receiver in the
main transceiver from fundamen tal over­
load whenever a very cl ose transmitter is
ac tiva ted on anot her HI' hand . (By th e way .
I can't hel p wonderin g wh y transceiver
manufac turers themse lves do n't inco rpo ­
rate better band-pass fi lterin g in the ir ra­
dios at the medium-power-leve l stages . af­
ter the low-le ve l gain stages . especi ally for
so-cal led "co ntes t-grade' radios . Si gli.)
Th e second-o rde r 1M 0 prohlem noted by
Ulr ic h Rohde in a rece nt se rie s of QST ar­
ticle s' ca n al so be helped by suc h extra
se lec tivity before the receiver front end.

One unexpected benefi t o f using the
Dunest ar 600 between the transcei ver ami
my AL-1200 linear amplifier was tha t it
"smoo thed out" th e input SW R of the am ­
p iill er on 20 mete rs e noug h to a llow the
transce iver to de liver full power into the
amp wi thout havi ng to resort to usi ng the
inte rnal antenna tuner. as I had to do pre­
vious ly .

' Ulrich L. Rohde , KA2WEU, "Ke y Componenls
of Modern Receiver Desiqn. " Part 1 in OST,
May 1994, pp 29 -32; Pa rt 2 in OS7, Ju ne
1994, pp 27-3 1; Part 3 in OS7, J ul 1994,
pp 42 -45 .
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