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Over the paM five years we've see n an
explos ion in amateur HF digital communi­
calion. Prio r to 19<)0 th ere was on ly pack et .
urrv and AMTO R. pACTOR appeared
on the sce ne in IlJlJI . de liveri ng much fast e r
th roughput than any of the "bi g th ree ." II
wus q uic kly e mbraced by all of the major
rn ul timode -coutrc lle r manufac turers , Thi s
hel ped spee d PACT OR ' , ascend ancy to the
POPUhlf posit ion il holds amo ng HF d igit a l
en thusias ts today.

Cl.OVE R abo arrived in 1991. A l­
though it is superio r 10 PACTOR and occu­
pic , Ie" ba ndwidt h. Cl. O VE R has not been
as wide ly acce pted . T he main stu mbling
b lock has been cos t. Hams who wa nted to
tr y CLOVE R in 19<) ) face d an investment
o f ucurly $ I 00 0 for the orig ina l li Al. Co m­
mun icat ions PCI-4()()() mod em board . T o
mak e mut te rs \\'U TSC. the PCI -4000 wa s a
C LO VER-II" ly devi ce . II AL hile r intro ­
d uccd the PC I-4000/ M. whic h adde d
A~ITOR . RTry a nd PACT O R_ hu t the
SXOO pr ice tag W.IS st ill a hi t to o stee p fo r
ma ny am ate urs. C LO VE R S..IW a slig ht in­
crease in act ivi ty . hut not as muc h as the
mod e deserved. The advent o f a ·TOR a nd .
more rece nt ly. PA CTO R-:!. ad ded mo re
co mpetit ive pre ssu re.

Are the tortuncs of CLO VE R about to
change? T he answer may be " yes:' Th e
new IIAL P.~X IIF modem made a splashy
de but a t th e I tJl.)5 Dayto n Ham ve nt ion .
Lik e the PC I-4000n L the P3X o ffers
C l. O VER. A~ ITOR . arrv and PACTO R.
hut it do es so at a pr ice t! -u' s competi tive
with other mulr imodc co ntro lle rs. Marker
torccs being what they ..Ire . the 1'38 could
represent a much -needed shot in the a rm
for CLOV ER.

"311 ve rs us " CI ·4000/:\1

How doc s th e P3X d iffer from the
PC I· ..WOO/~ I"! Bo th mod em s suppo rt ;:10

identical lis t of modes. bu t there arc sub­
stu miul difference ». T hc PC I-·WOO/roo l i~

dc vigncd for bo th amateur (II/(/ co mmercia l
lIscr s. 1to ffe rs the abi li ty 10 c hoose var io us
tones and Frequency shi fts . dependin g on
the .Ipplk i.ltion. T hc PJ X. in contrast. o ffers
o nly thc sta nda rd a m..lle ur signa ling spcc ds
a nd shifts .

Th e DSP hean of the PCI -4000/M i, Ihe
i\lol o rol a DS P5600 I pro cessor. To rcJu ~..e
C{h t. HAL optcd tOlisCa Tc xas Inst ru mc nt s
T~ IS3~OC~ 5 -50 processor in the P3X. Th e
T I pro ccssor docs n'l IHI\'C e no ug h hop'.e ­
po wer to dC;:11 wi th Ihe d CI11 i.IIH.h of the (\\ -0

high csl· speed C LO VER l11 odu lat io n fo r­
mats . so t h e ~e a rc omi tted in lhe PJ X. Bc­
l '.I U'C t h l' ~ c two fornwt s req uire e .\ tre mcl y

strong stgnab, o n bo th e nd s of th e path.
howe ver. th e y are n' t used o fte n in the
PCI -4000/M . Th e majority o f C l. O VE R
use rs probab ly wo n ' t not ice th e ir absence
in the P3X.

As I was surve y ing othe r diffe ren ces
be twee n the two units. o ne di sparit y
j umped o ut right away. Bo th the o rig in;]1
pCI -4000 and the pC I-4000/M incl ude
uduptivt: HI-" IwU'(' r control , T he P3X
t/O('JII '1.

Ad apti ve po we r ~..onrru l I11l"an S rhur
the modems ca n adjus t tran sm itt e r o utput
power automaticu lly acco rd ing to the
qu ality o f th e vigna l pa th . As vignul-qua lity
information arrives from the othe r sta tio n.
fo r example. the PC I-4000 increases o r
dcc rcavcs the tra nsm it audio le vel to the
transce ive r. wh ic h raise» o r lowers (he RF
o u tput . (( · s spe tlbin di ng to wutc h thc
mode rn drop you r o ut put d ow n to QRP
power leve ls w he n condi tio ns arc good . o r
boo ... ( il to l OOt;(- wh en the hand g C'ls mar­
ginal. It au tomuticu lly fulfi ll, the FCC
man date of u~ing the lowest pow cr ncccs­
surv to ma in ta in com mu nication .

" ~ Jloke with Mike Brogu. \VtJKVF. of
II A L Communicu tions a nd as ked wh y
this featu re wusn' : inc lude d in the P3X,
Accord ing to M ike , the a mo unt o f so ftware
proce ssi ng ncce ... sa ry to imp lement uda p­
tivc powc r contro l e ,\l'ccdrd the ca paci ty
o f the 1'1 \.'h ip . In add itio n. HAL surveyed
PC I-4(){)() users a nd di sco vered that many
of thc ll1 preferred 10 control the ir RF o ut pUI
111 i.lJllw ll y , A uto ma t ic RF l'o ntro l iJ prc ­
fe rred amon g ~"ollll1l e rl'i ill l·u ~tomers . hut
th ey ' re no t thc inlcnded ma rket for the P.lX.

Instui lutiull

Unlike o the r mu lti mod e d ig ital contro l­
ler s , the PJ X i~ Je ~ i gned to he i n~ ta Jlcd ill -

side a n IBM PC o r comp..u ible compute r.
An y PC o f the 2X6 gene rat io n o r late r wi ll
do th e job. S ix hundred a nd fort y kbytcs of
RAM memo ry is required . a lo ng v..-ith a
har d di sk a nd atlc..lst one flo ppy di sk d ri ve .

A ll t he hurd wurc is contai ned o n .1
I .V /~ - in ch card tha t plu gs into a n empty bu s
slot. T he PJ X curd sho uld fit inside mo st
PC s with ... tu ndard -vize cases. It snugg led
into my mongre l co mpute r wi th a hal f- inch
to spa re - a tig ht fit, to he sure. hut it wo rk

When e ver you' re deal ing with de vice.
that p lug in to PC bu s slo ts . th e compa ti hil ­
ity boge ym ..1Il is ofte n the g rea tes t fe..ir. A ny
PC ho bbyist C"1Il rega le you wi th war
stories about de vice confl icts, end less
searc hes for avai la b le inte rru pts an d so o n.
I had rea son to he a pprehensive , My PC bu ...
i, load ed dow n with a C D-RO M d riv e in ­
ter f..ice, fa , modern . sou nd ca rd. IDE con­
tro lle r and i:I high-speed video card . Even
so . I was p lci:l~a lll ly surprised wh en I in ­
!'to ta llcd the PJ Xand discovered thai il didn' t
wreak havoc wilh th e rest of my syv te m. r\ ~

the au to co mmerc ia ls say , ho we ver . your
mileage may va ry.

O nce you have thc ca rd in place, there is
litt le e lse to do. Th e so ft ware is pro vided
o n '13 Ih- iIlCh d isket te a nd you simply copy
the ...c fi le s to vo ur hurd di sk . Yo u ca n ru n
the progr am Jireet ly from DOS (a, I d id ).
or throu gh U'i" dml'.\' as il DOS applicatio n .

T he PJ Xwo rks its I1Hlg ic throu gh a d ua l­
m k ropro ccssor sys te m . Kecpin g th is
~ y st c rn c urrc nt with c hang ing tec hn o logy
wo uld norma ll y e nta il re mo\' ing a nd re ­
pl aci ng t he RO~ 1 c hi p~ tlwt l'o nta in th e
o pe ra tin g so ft warc . No t so wi th lhe PJ X!
Eac h lime yo u sta rt the PJ X so ft \..'a re . th e
I1 Cl'e ssarv d.l(;.I b ;:llllo l1l i:l t ic a ll v do \\'n­
lo adcd u; RAM mcmory o n th c ~ard . So .
rna ldng an upd i.ll c 10 th c PJ Xmay hc as ea sy
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AMTOR and PACTOR
Moving from CLOVER to AMTOR or

PACTOR is a bit like slipping behind the
wheel of a Geo Metro after you've been
cruising the highways in an Alfa Romeo.
On the other hand, there are more stations
to contact on AMTOR and PACTOR.

The P38 does a superb job with both
modes. Not only does it pull weak signals
out of the noise, the friendly software
makes operating a breeze. In AMTOR, for

upper right corner of the screen you see a
display that indicates the modulation for­
mat in use at the moment, the signal-to­
noise ratio, the frequency tuning error, the
phase dispersion and the error-correction
capacity in use. Not only do you see your
parameters, you see those of the other sta­
tion as well!

During the conversation both stations
exchange signal-quality and operating in­
formation automatically. (This is transpar­
ent to the operator. You're hardly aware of
it.) As band conditions change, the modems
will select the best modulation formats to
achieve the highest throughput. My eyes
were constantly drawn to this display as I
watched the signal-to-nois'e ratio fluctua­
tions at either end of the path.

All of the contacts I made were with
CLOVER stations running PCI-4000 mo­
dems. During a conversation with a ham in
Florida, I noticed that my P38 had suddenly
decided to jump to the 8PSM (eight phase­
shift modulation) format-the highest­
throughput mode. (His signal was S9 +
10 dB on my end.) I didn't know which
station "requested" the change. Did my P38
tell his PCI-4000 to switch, or did his PCI­
4000 request a jump to 16P4A (16-phase,
four-amplitude modulation), its "fastest"
mode? I assume that if a PCI-4000 tries to
command a P38 to go to a format beyond
its capability, the P38 will say "no way"
and default to 8PSM. Interesting!

The overall performance was exactly
what you'd expect from CLOVER-out­
standing. Large files flew across my moni­
tor, even in less-than-marvelous band con­
ditions. The data throughput rate was often
so fast that I had to access the scrollback
buffer and read the transmitted text after
the fact.

A late-evening contact on 20 meters
really put the system to the test. Propaga­
tion was mediocre when we started and it
went rapidly downhill from there. I had just
started to send a 5-kbyte file when I real­
ized that we probably couldn't maintain the
link much longer. To my astonishment, the
data flowed smoothly to the other station,
despite occasional pauses during the deep­
est fades. CLOVER isn't 100% bulletproof
(our link failed soon after the test), but the
combination of adaptive mode switching,
Reed-Solomon error correction and other
features make this the most efficient HF
digital mode I've used to date. It was hot
back in 1993 and it's still hot today.

Figure 1­
Switching from
CLOVER to
another HF
digital mode is
as easy as
making a
selection from
the CODE
menu.

ESC To Exit

I tuned in one of the signals while watch­
ing the tone amplitude bars in the upper left
corner of the screen. There are four bars
shown, one for each tone. To tune in a
CLOVER signal you must tweak your VFO
until all four bars are roughly the same
length. Then, you switch to the frequency
offset display and carefully adjust the VFO
again until the pointer is as centered as you
can get it. This takes a little practice because
it's easy to overcorrect and send the pointer
skidding madly up and down the scale.

As I brought the rig on frequency, text
began printing in the "receive" portion of
the screen. Because I'm obviously not part
of the link, the print wasn't perfect. There
were gaps and errors. Despite this, I was
able to copy a remarkable amount of the
conversation, more than enough to follow
the discussion.

Fishing for contacts on CLOVER is
simple in the extreme. You just press the
ALT and F9 keys together. The P38 sends a
CW ID and then starts calling CQ. You
don't actually see the CQ text flowing
across your screen. Instead, the P38 tells
you that it's in the CQ mode and takes it
from there. If another CLOVER operator
tunes in my signal, he will see the message
"CQ from WB8IMY" on his screen, not line
after line of, "CQ CQ CQ CQ CQ CQ ... " If
the other station chooses to answer, he only
needs to press his CTRL and F9 keys and the
link is established!

Once you're linked, there is no need to
transmit an "over" command to allow the
other station to send information. (Such is
the case in AMTOR and PACTOR, for ex­
ample.) Both stations swap information
whenever they have data to send. This can
result in some freewheeling conversations',
and more than a little confusion! The trick
is letting the other station know when it's
his turn to comment on whatever you're
saying. (I ultimately resorted to using
"»>" to indicate that I had reached the
end of a thought.) Otherwise, you'll see his
comments suddenly appearing between the
sentences you're sending.

In addition to watching the flow of the
conversation, it's easy to be distracted by
the adaptive aspects of CLOVER. In the

.... u·... To MoveEI"lTER To Se teet Opt ion

Clo'Ve
AMtor
Pacto
RTIY­
RTIY-

CLOVER L [STEM
• Code

CLOVER
I had the pleasure of using CLOVER for

the first time when I reviewed the HAL
PCI-4000 board in early 1993, so I was
eager to try it again with the P38. I booted
up the software, used the CODE menu to
choose CLOVER (see Figure I) and then
selected the listen mode. (This mode was
not available in the PCI-4000 when it was
first released.) I found a couple of
CLOVER signals lurking in the lower
portion of the 20-meter digital subband,
around 14.070 MHz. Unlike other HF
digital modes that chirp back and forth in
rhythmic fashion, a CLOVER signal often
"twitters," and occasionally makes long
brrrrrrrrr sounds.

as copying a file to your hard disk. This
ensures the flexibility of the P38 for years
to come.

Connecting the P38 to your transceiver
is straightforward. The card provides
phono jacks for transmit audio, receive
audio and push-to-talk (PTT) keying. The
connection to the FSK port is made through
a l/g-inch stereo jack. The manual recom­
mends that you operate AFSK by routing
the P38's transmit audio and PTT lines to
the radio's microphone jack (or auxiliary
audio input) and PTT keying inputs. The
FSK output is provided in case you wish to
operate RTTY, AMTOR or PACTOR in
this mode. CLOVER, however, is a four­
frequency system, so you cannot operate
CLOVER FSK unless you own a very un­
usual transceiver! For this review, I chose
AFSK for all modes.

You'll enjoy greatest success with
CLOVER if your transceiver is very stable.
The manual drives this point home in no
uncertain terms. Your radio must be ca­
pable of tuning in IO-Hz steps (I Hz would
be ideal). Once you're tuned in, your rig
must not drift more than ±15 Hz during the
conversation. Drift is deadly to most
"burst" modes, and it's particularly lethal
to CLOVER. Worse yet, CLOVER is un­
forgiving of hams who try to "touch up" the
drift with an oh-so-small prod of the VFO
knob. This well-intentioned nudge is all it
takes to break the link completely.
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example, you send an FEC CQ by selecting
AMTOR and "SEND FEC" from the com­
mand menu. Then, simply load one of
the HERE IS buffers where you've stored
your CQ message. Press F10 and the P38
begins transmitting your CQ. When the
buffer is empty, the P38 drops to the
AMTOR standby mode, waiting for an
ARQ call.

When you're using the AMTOR
"LISTEN" mode and you stumble across
someone sending a CQ, you press the F9
key and type the other station's SELCAL.
As soon as you press ENTER, the P38 will
attempt to establish a link. By the way, if
you're in AMTOR LISTEN and you re­
ceive a request to link on PACTOR, the
P38 will automatically switch to the
PACTOR mode and respond.

I was impressed by the P38's flexible
AMTOR timing. Most multimode control­
lers allow you to change the TX delay (the
delay between the time the transmitter is
keyed and the audio is applied), but few, if
any, allow you to modify the control delay.
The P38 is the exception.

By fudging the control delay, you
change the amount of time that passes be­
tween the reception of a data block and the
transmission of an ACK or NAK (acknowl­
edgment or nonacknowledgment) control
signal. Why is this important? If the sta­
tion you're working is thousands of miles
away, you may need to shorten the delay so
that the ACK or NAK is sent as quickly as
possible. With luck, the control signal will
arrive back at the sending station in time to
be decoded and recognized, otherwise the
link is doomed. At the opposite extreme, if
you're linked to an AMTOR station at a
short distance (say, 50 miles away), you'd
want to increase the control delay. This
will help ensure that the ACK or NAK
arrives after the sending station has had
sufficient time to switch from transmit to
receive.

PACTOR operation with the P38 was
just as simple and flexible. The software
provides all the information you need at a
glance, including the data rate (PACTOR
switches rates according to band condi­
tions). Tuning a PACTOR (or AMTOR)
signal is a snap. You just tweak your VFO
until the MARK and SPACE bars are at
equal lengths on the screen. It's one of the

best tuning indicators I've seen to date.
The P38 uses a pure DSP implementa­

tion of PACTOR's "memory ARQ," tem­
porarily storing the positions of corrupted
bits in a data frame and "repairing" them in
subsequent transmissions. The DSP design
of the P38 also allows the modem to more
easily discriminate between a corrupted bit
that might be a "I," or bit that might repre­
sent a "0." This lets the P38 decode
PACTOR data that might otherwise be lost
in poor conditions. I noticed this aspect of
the P38 while monitoring PACTOR con­
versations. I consistently enjoyed more re­
liable copy than I could normally achieve
with my other multi mode unit.

RTTY
The DSP performance of the P38 is most

apparent when you're using it the RTTY
mode. In my case, it was dramatic. On sev­
eral occasions I was able to copy RTTY
signals that I could not hear! In one instance
I was tuning through what sounded like a
very dead IS-meter band. The MARKI
SPACE tuning bars bounced around in re­
sponse to noise, but nothing else was de­
tected. Suddenly, the bars jumped solidly
to the right. The P38 had "found" a signal.
I listened and thought I could hear some­
thing, but the phantom tones were buried in
the noise. By adjusting my VFO I equalized
the MARK/SPACE bars as best I could.
You can imagine my surprise when frag­
ments of text began appearing on the
screen! (It was a Brazilian station talking to
someone in Louisiana.)

As with the other modes, the P38 pro-

Figure 2-The
P38 will send
Baudot RTTY
at any of four
baud rates.
You simply
choose your
baud rate and
go.

vides type-ahead buffers and the capability
to send pretyped information. You can
choose Baudot or ASCII code at several
baud rates (see Figure 2). The friendly,
flexible software, combined with the P38's
remarkable performance, makes it ideal for
RTTY contesters or DXcrs. According to
the manual, the P38 is compatible with a
variety of digital contest software.

Summary
It will be interesting to watch the devel­

opment of CLOVER as more hams discover
the affordability of the P38. When you fac­
tor in the cost of the software recommended
for other multi mode controllers, the P38 is
highly competitive. (The P38 comes with
its own software.) The only important mode
it lacks is packet. From the standpoint of
most HF digital enthusiasts, however, this
is not a critical omission.

Previous PCI-4000 CLOVER users may
be disappointed in the lack of adaptive RF
power control and the elimination of two
modulation formats in the P38. Their dis­
may will be short-lived, however, when
they see that its on-air performance is vir­
tually the same.

The P38 appeals to both ends of the digi­
tal spectrum: It offers high performance for
serious contesting and DXing, while pro­
viding the benefits of CLOVER and other
modes at a price that won't strain too many
budgets.

Manufacturer: HAL Communications
Corp, PO Box 365, Urbana, IL 61801, tel
217-367-7373. Manufacturer's suggested
retail price: $395.

Quantics W9GR DSP-3 Audio Filter
Reviewed by Glenn Swanson, KBIGW
Educational Programs Coordinator

In keeping with the relatively fast-paced
evolution of DSP-based (digital signal pro­
cessing) audio filters, Quantics recently
started producing the W9GR DSP-3 audio
filter kit, a follow-up to the popular DSP-I.
The DSP-3 offers several new features that,

according to designer Dave Hershberger,
W9GR, "incorporate many requests and
suggestions made by the users of the earlier
DSP-l kit." (See Dave's September 1992
QST article for information on the DSP-l
and on DSP audio filters in general.)

New features include a 13-bit AID (ana­
log-to-digital) and D/A (digital-to-analog)
converter (up from 8 bits in the DSP-I) and

a software AGC algorithm that tracks the
input level of a signal to allow the adaptive
filter's performance to remain constant
over a wide range of signals. There are more
CW filters (with more bandwidths and
tuning selections) and new filters for
SSTV, European RTTY tones and narrow
SSB (2.1 and 1.8 kHz). Other new features
include DTMF and CTCSS tone decoders
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