“What's all this Multiple Bandscope Stuff, Anyhow?"
by Roger Rehr, W3SZ

| guess the first question, for those who don’twrtbe answer, should be, “What’s all
this Bandscope Stuff, Anyhow?” A bandscope isaplical representation of the signals
received over a range of frequencies that is sggmtly larger than the received audio
bandwidth. To be really useful, the bandscope lshoaver a wide range of frequencies.
48kHz would be minimal useful range; I think havit@ kHz is optimal for weaksignal
use, as long as there is the ability to narrowikible bandwidth and “zoom in” when
necessary. Also, the bandscope should have twp@oemts, with both a realtime
spectral display where frequency is on the X arib signal intensity is on the Y axis,
and a waterfall display, where frequency is alséhenX axis, but where the Y axis is
time, and signal intensity is expressed by varyirggcolor of the signal pixels. Don’t
worry now about what all of this looks like. Thevél be plenty of examples later in this
article.

My interest in Amateur Radio is weak signal comneatiobns on frequencies above 50
MHz. | am interested in both terrestrial and Edvibon-Earth (moonbounce)
communications, but this article will be limitedterrestrial work.

There is not a lot of activity on a daily basistbase bands, and antennas and arrays tend
to be highly directional. For these reasons, dpegaluring non-contest event time
periods is not highly rewarding, as there are nabyrother stations active during these
non-contest periods.

Thus, my operating activities [but not my experitaactivities] are limited to contest
periods. In order to get the most out of operatirggntest, it is necessary to know at all
times what is happening on each band in termswa&rakdifferent parameters. [1] overall
activity on that band, [2] whether or not that bastbpen” with enhanced forms of
propagation, and [3] whether or not there are newoss on that band that have not been
previously worked are examples of band characiesishould be known for every band
at every point in time.

If one is operating a conventional radio, witholgtaadscope, it is like looking at the
world through a narrow tube. At a given time, tve@rs only a very small, perhaps 2.3
kHz, portion of the spectrum available for use dgtihe contest. The rest of the radio
spectrum, in the band on which one is operating,iarmll of the other bands as well,
remains a black hole, invisible to the station apar.

The “picture” or information that one gets with bue conventional radio without a
bandscope is like what one would get with a sofewdefined radio [SDR] with most of
the bandscope blacked out. With my radios, | gahehave a bandscope of about 192
kHz operating, so by not using such a radio orse&ng only 2.3/192 = ONE
PERCENT of the information one would see with arRSEith a 192 kHz bandscope.

This concept of being ignorant of important infotroa when using a conventional radio
without a bandscope can be expressed graphically:
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| am not saying that the conventional radio usedHrs illustration is not a good radio. It
is a great radio, and it is what | use for 144 Meilzestrial work both during and outside
of contest times. But, | use it with a bandscaoethat | have a full appreciation of what
is happening on the 144 MHz band at all timestebs of the head-in-the-sand picture
shown above, | instead see:
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Instead of seeing / hearing no signal when | gegherband unless | happen to by good
fortune land on top of a station, when | go to adbaith a bandscope-equipped radio, |
immediately see that there are multiple signalshenband. Furthermore, the bandscope,
with its waterfall, gives me an instant picturendfat is happening not only over a wide
range of frequencies, but also over a wide randanas. You can see that at some
times, there was just one signal [or perhaps twahe air. But the waterfall acts like a
time machine, allowing the operator to look badk ithe past, and see what was
happening over a range of times.



This is a major thing. When you tune a radio with@ bandscope, you hear only what is
on the ONE frequency you are listening to at theEQihe you are listening there. If
someone is transmitting on that frequency beforafter you tune to that frequency but
not while you are tuned to that frequency, you wowear their transmission. If someone
transmits on any other frequency on the band dlf@r the one you are listening to at the
moment, you won’t hear them or be aware of theaspnce on the band.

But with a radio that has a bandscope, you cait gptso that you see all the relevant
frequencies all the time. And you can adjust tlaenfall speed so that you can look
back 1, 5, 10, or more minutes into the past aedaié¢he signals that were on the air
from the present back to that time 1,5 10 or moireutes in the past; whatever the
conditions dictate would be most helpful to you.

Having a waterfall is also extremely useful wheoking for weak CW signals. ltis like
being able to hear entire 180 kHz bandwidth, ugi2,144 receivers, each with a
bandwidth of 0.73 Hz, with no ringing, and no ifiéeence from all the frequencies
containing only noise. On the bandscope, the wegk signals literally jump out of the
noise on the waterfall. If your waterfall is sgtproperly, you can see signals that are
much weaker than you can hear. So if you can’itsge the waterfall, then the signal is
so weak that you will never hear it and will neberable to work it. So you don’t need
to “tune the band” to if there are any signals @t might work. If there is nothing on
the waterfall, then there are no signals on thellfanyou to work. It is that simple. The
picture below shows a bandscope with a birdie 86300 MHz, and then a very weak
CW signal that is near the noise level, but shogvsiaely on the waterfall near
3456.040.
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There are other benefits to using the single-bamdibcope other than just using it for
search-and-pounce station hunting and very weailabigW.

For example, you can be calling CQ and runningeguiency on two meters, or doing
search and pounce, and keep an eye on 144.250gviatithe rover NN3Q to show up
there as he said he would at his next grid-squaperdunity. When he pops up, you will
see him and you can give a call or take a quit&riso see if it is really him, and not
waste time taken from your running stations or daaarch-and-pounce looking for him
before he really shows up there and is ready to go.



Or, you can be running stations on SSB and notiaea bunch of CW signals are
popping up all of a sudden on another frequenctherband. Of course, that likely
means that someone has discovered that there & Aorora or other enhanced
propagation starting, and a quick listen to thigynal will allow you to figure out what is
going on and take advantage of the Aurora well feeyou might have otherwise
stumbled onto it.

Or, it might be that you have worked pretty muckrgene on the band. You know that
because you have [perhaps with the help of the NIddktimap] memorized the
bandscope, and you know that every signal appegrifigm someone you have already
worked. But someone pops up way up at 144.27@lyiikist “passing through” as he
runs the bands. In a split second you can clickisrsignal and give a call, and if he is a
new station, you can work him and even set up dearous to meet in a short while and
run the other bands with him as well. Without bla@adscope you would have never
known that he was there.

If you want to call CQ on the band, you can seectbar spots (“holes” in the band) on
your waterfall and jump right to such a clear spad call CQ. You can put yourself into
the "little holes" between stations which becomeyabvious with the bandscope.
Having the history that the bandscope gives yoeiy helpful in avoiding frequencies
where you will cause interference and be interfevitd when you start calling CQ.

Also, if you have just switched bands while runnihg bands with another station and
the other station that you are running the bands wi"off frequency" as you land on the
new band, you will see him immediately on the bangdse when you jump bands, even
though he is off frequency, and you can click andignal and be on his frequency
immediately, and not lose him or waste time tryiod@nd him as you might if you didn’t
have the SDR with its spectral display and watkrfal

So having a bandscope is great! What could betitan seeing everything there is to
see on a single band? The answer is below:



& VncViewer

[ Frexhado systems

owersOR ™ 223 FLEX S000: S907-5103

terca ATY Feccontl €5 Reprtug

08

IRT - )

owu
San
[T

[ECH
[

o Systems: PowerSi

RkMes T Mot
I

e | i | o
saL| o] A
; S ris-2n
st | o5 eiods NSy G P

st wol || w8 | w6 || [P 3] || MeGn T e
OBeat | <8 | Ne_| Nz = D% /oot 2
Dste/Time v | Aok [em e
e S i
b st o ar o
Tewan || Rl e - e | men
] = we | o
U281 ‘ o

2w Memy Wove Eauoker VTR CWE Resor B

wou | 1w

B3 4) Sun11:05AM RogerRehr Q

DisoyHlode | Hode Speci Corkos - Phars

Pt =] | | Moton —

[avs] pest| & Show Db
oy

| wea| | V"

vio | _ox | | s

wiszc2two.

[Sand

a5
AT
D
+ Ve 8
foe_pemo s [0
e =lon =] e
sa | f=] R
G| Zou Fae-2
s | aa

i osp DiloMads — Mods Specs Conrols - Phone

33| oa
ST | 8| || W | A ||| o =] MeGan Aoamfche || Tom | o |
O8es| _A<B. Ne_| Nez . 0%/ Contet 2| el
v | Aog o | | |[ave] pesk]| | —= o ShontFs | Low
RV ] A« CPOR ¥ anDipiay
ar o] | [ Mx vox Wt
Al ; o aree | feea | [Ea —
e Feve E
Sy vac | _ow | | s —
%2 b |

Ware Caser WVTRs W Repe
Vioa

Moda-Ush
26T Py _use (] oss |
DL | oo |
B[ s | speC

6L | 016U | R

e

2o

Disloyhade | | ModeSpeci Contd - Fhons
T e
otates =] || MeGan £
P ) [0 Corves <]
o
(] _pos|| | <0 i
— cron driii
> vox | —
eare |

Suap

uxne

1
sdr_control — bash — 80x24 Port: 2 Quit Application || Stop Server
Using 778 protocal versian 3. O -
Endbling TINWE protocol extensians Focus 1206 MHz
erforning st N authent ication )
VI authent tcatian: success Focus Giga SR
nene 15 4
Deckecp <ize is 160 x 12 Focus Giga SR
eded. s2c20i01_1296 PID is 253
P Focus Giga SR
139298
Foger-renrs-ace-pro:sdr_control TSz ./szc2ducs.ghe Focus 144 Mz
Inttiatizing. .. ¥
Connecting to 192.163.1.411, port 5500... Focus 432 Mz
Comnected to server 3
B server supppe mrotorat vareion 3 &
Using 85 Ne Manag
Enabling Tionts| Ao e
Performing st LFoot  RFoot  Mic Key WriteLog .
WA authent e interface || Audiol  Audio2  Audio3 Futre MODE
besktop nane 15 ()50 (350 )50
Deskton size is on 50 s0 950 (950 "
rcoeeded. 52 5 ) Auto
soomsammsarons] (144 4 44 L o D4 (D144 144 144
143
roger-renrsaog (222 (0222 222 222 222 222 222 222 [ Read
n
D42 0432 @432 @432 Read 5
432 432 432 432 Send
903 (903 ()93 903 Send D903 203 903 903
Auto Audio
1206 (1206 (1206 ()1206 1206 1206 1206 (1206 o
+)0ne
GHz (OCHz  (OCHz  ()GHz Ghz Gz Ghz GhHz Two
Man  (5)Man Man  OMan 5 - oo W
ol Gt G et G Quit ute ute ute ute | [ quit

A mell 2272777

=

] 1o
|
ot | sar

BC| Rejecton St o
— s we|| s |

Ghes | “AcE 03
Dertion v | Ao || Tl
[ e
TS0 || gy jof mrlo]
[T F—H; | 4
U

0281194566

Input fom
Tiad.

Liniod
ivod Fiea

| 01296109956

-9500

Offset

A

[Sond ][ =

101.3dBm)

s
B T T
e | s | on
|

Mo U35
1o [E] oss
o | o | P
Aot | | seec
oioc | o0 | o

| [ P2

DigiyMode —Mode Spcii Corkol - Prane
[Fansdite Mo
T P
oron

Vo

This is the picture that you should have in frohyau at all times during a contest:
fulltime bandscopes on the lower bands, and a di@edscope for the microwave
bands, so that you can see everything that you teesek to make the right decisions

during a contest.

If you were looking at this during a contest, tly@n would have not only known what
was happening on two meters, where you were opgrdiut you would have been able
to see, without disrupting your rhythm on two metéfrthere was any activity on 10
GHz, 1296 MHz, 222 MHz, or 432 MHz that might résnladditional contacts. You



could potentially quickly get four contacts and tipliers on those bands and still hold
your frequency on two meters!

But, the most IMPORTANT information that you wouldve been missing without
seeing “all the bands all the time” is the inforioatthat six meters was wide open, and
you really probably shouldn’t be on any of the josgntioned bands, but rather on six
meters accumulating multipliers and contacts faicess of what you could be getting
anywhere else, and which might not be availabky latter the opening closed. With
always-on bandscopes on the lower four bands, ylblkwow immediately when an
opening occurs on any of these bands, and notouissn it, wasting your time less
productively elsewhere. If you are on band X aaddY opens, you will see it
immediately if you are paying attention, and yoll wot miss the opening! One look at
the six meter bandscope displayed above and i®os to anyone that the band is wide
open.

There are other advantages to having multiple bzop#s visible at all times, which you
will experience many times every contest if youtlgs route.

For example, similar to what | described for a ErAgand bandscope above, if you are
jumping bands you can see on the new band whatlesaa spot to jump to, and not "land
on top of someone" when you jump to a new bandalmee you have the waterfall
“history” of all of the frequencies on the new bairght in front of you before you make
the jump, and you just have to click on an opert spdhe new band’s bandscope and
you will be on the clear frequency on the new baadling CQ or calling the station that
you are running with in an instant.

If you lose a station during a microwave contaot will see immediately if he pops up
on any of the frequencies that you were using duyour run on ANY of the lower
bands, and you will NOT lose the chance to comgleteunning of the bands, because
you are watching all of those frequencies all thret The likelihood that you will lose a
station because of a misunderstanding or becaubadfuck” drops substantially when
you are watching every band that he has been threirecent past, and you know what
frequencies he was using on those bands.

There are other advantages to using the bandscofhe anicrowave bands, besides the
ability to see all possible liaison or fallbackduencies simultaneously at all times. On
the microwaves, having a bandscope allows youdoaethe number of variables when
looking for a station: if he is anywhere withincaib 190 kHz, you will see him; so you
can look for likely signals on the bandscope ardteothe array to try to peak them
without having to solve both the frequency and egdariables at the same time.
Ordinarily, when you are trying to find a weak giaton one of the microwave bands,
you need to worry about three variables: frequeticye, and beam heading. With a
bandscope, you see all the frequencies all ofithe, tso that the only variable that
remains is beam heading. This makes a huge diiferand greatly increases the chances
of your finding the weak station, and greatly reshithe time that it takes to do so. Also,
with the bandscope waterfall, you can see sighalsare too weak to hear or work, so on
the microwaves you can find a very weak signalthed peak the heading with the
bandscope and turn it into a usable signal and Emfhe weaksignal contact, when you
never would have even been aware of the signabwitthe bandscope. You do this by
finding the station with the bandscope, peakingig®al by optimizing your beam



heading, and then transmitting to the station srfrieiquency so that all HE has to worry
about is beam heading. More often than not, wizst avbarely visible, non-workable
signal becomes a signal that is Q5 at both ends whe procedure is followed. So you
can make contacts that would not have been possitileut the bandscope.

Furthermore, because you don't need to hunt foottiner station as you are running the
bands, you can move very quickly from band to bangave run all the bands from 50
MHz thru 24 GHz in 5 minutes.

Additionally, you can tell if something in your $gm "breaks"” on a band other than the
one you are operating on at the time the problesesyrather than discovering this
problem later on when you are running the bandsu &an do this by seeing a loss of
signals and / or a drop in the noise floor on thedscope for the band that has developed
a problem while you are operating on another bataving this knowledge in advance
reduces the chances of a run up the bands endénggpuirely because of your finding
yourself in a black hole when you arrive on a bamith no signal heard, and the other
station deciding it's not worth trying the higharus because nothing was heard on the
band in question. You can avoid the problem bandf least forewarn the other station
of a potential problem, and then continue up thedbavhether or not you are successful
on the “problem band”.

So the first major point of this talk that | wantedconvince you of is that you gain a big
advantage by having a bandscope. Having convipoeaf that, the second major point
that | wanted you to understand is that you ganmemendous advantage by having
simultaneous bandscopes on multiple bands.

Now that you believe both of these points, | wanintroduce the third and most
important major point of this paper: the radio s the bandscope. | know this
because over a period of several years, endingaexears ago, | tried it the other way.
I had bandscopes on the lower four bands and artedanicrowaves, using a variety of
SoftRocks, an SDR-14, and later some SDR-1Qs thiovwoo. The delays caused by
having to switch focus from the radio to the bawge&cand then back to the radio really
added up over the course of a contest. Also, adthd tried to streamline things by
writing software so that | could click on a sigoal any bandscope waterfall and then
type a computer key to have that frequency semtytdF radio, | still needed to make
sure my station was on the correct band, thatidfmdscope’s band, and that | was
logging on the correct band each time | changedidan

Although operating this way gave me major advargagyer the situation of not having
the multiple bandscopes, it was still not ideal.

So | set my goals as follows:

To have constant bandscope monitoring of eacheob#imds 50, 144, 222, 432, and 1296
MHz, and a shared bandscope for the remaining band4 GHz.

To be able to select a band by simply clickingtsr@UI or typing its frequency into
N1MM, and have everything automatically switchedrsat | could immediately operate
on that band, with no need for ANY manual bandshwiitg of anything, and with N1IMM
always tracking the frequency and mode in use aggithg appropriately.



To have the bandscope BE the radio, so | didn'tdriediddle to bring the band or signal
that looks interesting on the bandscope onlineatosimit or tune in the signal more
carefully. After clicking on the signal all | wallheed to do to make the contact would
be to step on the footpedal and speak, or stadirsgiCWV.

I have very much enjoyed using a station meetihgfahe above goals for the past 2-3
years, and will describe how it does its job. Eontore specific about the design criteria
that allowed me to achieve the above goals, thetsgia are listed below:

The bandscope is the radio - both Tx and Rx.

Always-on bandscopes are used for the lower bab@s144, 222, 432 MHz and for
1296 MHz. A shared bandscope is used for 903 Mtdiz2a3, 3, 5, 10, and 24 GHz.

Automatic switching of microphone, footswitch, re@eaudio, key/keyer to the
appropriate radio for the band desired

Ability to manually set the assignment of eachhaf above 1/0O devices to a given radio if
desired [to supplement or over-ride the automatsignments for particular situations]

"Extra" footswitch and receive audio channels wlitate microwave liaison duties
All radios are seen by logging program as one rg@drainally WriteLog, now N1MM].
Full integration of the radios and N1IMM.

When a band is selected using N1MM, the apprapredio is selected and all
automatic switching performed

When a band is selected by clicking on appropriadié’s GUI, N1IMM is set to
that radio's frequency and all automatic switchsigerformed

Voice-Keying and CW Keying from N1MM are implemedtand automatically
connected with the appropriate radio

Software lockout is provided so that radio canmatch bands while transmitting, and
the radio cannot transmit while switching bands.

This is what the station looks like to the operatdhe picture shows 3 computer screens:

On the left, radios for 50 and 144 MHz are on g 222 is below. Below the 144
MHz radio are the GUIs for configuring the autoroaitching of the footswitches,
Mic, Key, and receive audio. In the center iskii&VIM logging computer. On the right



are the radios for 432 MHz and the Microwave baymi$op, and 1296 MHz on the
bottom.

This block diagram shows the system design (furdiisoussion is on the next page):
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A dual quad-core Mac Pro with its associated dysdl& LED Cinema Displays is the
control center and aggregator for all of the ra@ldls. Six instances of PowerSDR are
controlled from its screen, keyboard, and mousendaidual javaVNC connections to
six individual computers, each connected to an 8DRRing PowerSDR and a VNC
server.

The Mac Pro also controls, via 2 USB ports, a haewthardware switcher which
automatically assigns microphone, footswitch, reeaudio, key/keyer to the appropriate
radio for the band desired. When a particular R&B®& GUI is clicked upon, the Mac
Pro sets the focus to that GUI (with its associagelio and instance of PowerSDR), and
automatically switches the microphone, footswitgteive audio, and key/keyer to that
radio. This is done with two programs that | wriftat run on the Mac Pro, “Radio
Manager” and “Audio Controller”. Each is writtem Cocoa/Applescript, and | have
placed the code that | wrote for them on my website



The Mac Pro also sends, via Radio Manager, bandeact frequency information to the
logging computer and N1MM, so that the contactlwatogged appropriately. The Mac
Pro also receives, via “TCP Server”, band infororafrom N1MM and uses it to the
control switching of the microphone, footswitchceere audio, and key/keyer when
band/frequency selection are made from N1MM, angite focus to the appropriate
radio/GUI when frequency selection is made from MAMTCP Server is a program that
| wrote in Objective C in the XCode environmengtthuns on the Mac Pro.

Thus one can at any time select a radio/band &egiéncy from either the GUIs on the
Mac Pro or from N1IMM. Any change or selection matlene location will be accepted
by the other. For the operator, things functioif #sere is one 11 band radio with
multiple bandscopes coupled to N1IMM by CAT contvath logging and all switching
functions automatically controlled.

The Radio Manager and Audio Controller Cocoa / &fkipt applications on the Mac
Pro allow one to customize the automatic switcluhopput/output devices, as the needs
are different when one is on the low bands vs. wdrenis on the microwaves (and
keeping both the primary and liaison channels gemiltaneously). Here are the GUIs
for these applications:
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When on the microwaves, one footswitch and theapiocone can be assigned to the
liaison band, and the other footswitch and thedssigned to the microwave band, or
vice versa, and a separate receive audio chandiglated to each band.

The logging computer uses the Windows XP operaysgem, and it runs N1IMM and a
Visual Basic application that | wrote which actsaasintermediary between N1MM, the
Mac Pro, and the 6 instances of PowerSDR runninigdimidual computers. The

logging computer also controls the antenna rotatNAMM logger and a serial port, and
WinKeyer, via N1IMM logger and a USB-Serial Port jpiga, and runs Win-Grid to serve
as a check on the headings supplied by N1IMM. 1&tances of comOcom, a virtual TCP
serial port program, and one instance of hub4cowirf@al com port aggregator, provide
virtual serial port connections across the netwookn the N1IMM computer to the
instances of PowerSDR running on each of the SDRpoters.

Six separate computers, each running Windows Kihstance of PowerSDR, and an
instance of VNC Server, are controlled from Mag #Aa javaVNC viewers running on
the Mac Pro. Each of these six computers is cdrdéo its own dedicated SDR.



For six meters, a Flex5000 is used as the SDRaartflecraft 28/50 MHz transverter is
used to get the signal to six meters. For two meteK3 is used as the radio, with an
HPSDR running as its bandscope and CAT contraied, a DownEast Microwave
28/144 MHz transverter to get the signal up to taeters.

For the remaining bands, HPSDR radios are uset,omé HPSDR per band except for
903 MHz/2/3/5/10/24 GHz which share one HPSDR radibe bands 222, 432, and
1296 MHz each have a dedicated DownEast Microwaresverter attached to the
HPSDR radio. The transverters for 903 MHz and@#& and higher all share a single
HPSDR radio, with switching among the transverbaing done automatically as
described elsewhere in this article. Except forn@ 24 GHz, all of these transverters
are DownEast Microwave as well. Kuhne transveieesused on 10 and 24 GHz.

In addition to running a VNC Server and an instasicBowerSDR, each HPSDR
computer also runs an instance of the comOcomaliserial port program to
communicate with the N1IMM computer CAT control. diibnal Visual Basic programs
run on 144 MHz and 1296 MHz to provide specializgtttions on those bands that are
beyond the scope of this article.

The homebrew SDR Controller is connected via USBw¢oMac Pro. This controller
uses 2 Parallax Propeller Proto Board USBs to obtite automatic switching of the
microphone, footswitches, key/keyer, and receivdiato the appropriate radio for the
band desired. The two Propeller Boards use their @istom Spin applications to
control switching of these devices. The codelfiese programs which | wrote is also on
my website.



op was installed:

Below is a picture of the homebrew SDR controléaen before the t

-

Below is a picture of the back panel, which holli®@&the external connections:



A homebrew lockout device to prevent simultaneoaisgmitting and bandswitching also
uses a Parallax Propeller Proto Board USB.

An N3FTI Bandswitch is used for bandswitching traergers and associated hardware
for 903 MHz, and for 2.3 GHz and higher bands. sThiautomatically controlled by the
HPSDR / PowerSDR combination used for those baMimual bandswitching is
NEVER needed.

The choice of bandscopes that | made was delibeffdte first requirement, because “the
Bandscope is the Radio”, was that the bandscope cadsen needed to be a transceiver;
a receive-only device was unacceptable. Usingveamly hardware was a “been-there,
done-that long ago and not good enough” choicganted to have at least
[approximately] 192 kHz bandscope width. That tedimy choices at that time to the
Flex 5000 and the HPSDR radios. The cost of 6 5080s was daunting and the less
expensive HPSDR radios were a more practical chdiedready had a Flex5000, and so
| chose to use that on six meters. When | stantedbuilding this station, | wanted a
bullet-proof receiver for 144 MHz with wide dynanmienge, superb sensitivity, and
excellent large signal handling capability. Thuketided to use the K3 on two meters,
but | coupled it to an HPSDR radio used as its baope. This combination has worked
very well for me. For 222 MHz and up, HPSDR radi@se used exclusively.

Once | started using the HPSDR radios, it turnddimat the FFT size of the stock
PowerSDR software [used on both the Flex 5000 hadHPSDR radios] was too small
to give optimal bandscope sensitivity. | ran Lohra parallel with PowerSDR and
discovered that | could easily see signals on thead bandscope that were invisible on
the PowerSDR bandscope. But once | tuned the FRinRradio to the Linrad
bandscope frequency, the signals were Q5! So ifraddhe PowerSDR radio to permit
larger FFT sizes, and found that PowerSDR was dbénto see the weak signals too. If
you don't look for very weak signals running Linriawparallel with PowerSDR you will
never know what you are missing! My homebrew-medifversion of PowerSDR allows
me to select any FFT size [in powers of 2] betw4@96 and 262144.



The series of illustrations below are some scraabggthat illustrate the need to use the
large FFT sizes when doing weak signal work. Engd FFT size used is 262144. The
same recorded signal was used for all of thesesegeabs. Ignore the internal birdie at
3456.000 MHz.

Below is a full width Standard FFT size PowerSDRdsxope. The weak signal at
3456.041 MHz is invisible:
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Below is a full width Large FFT size PowerSDR baioyge, same weak signal at
3456.041 MHz. Note that you can now actually $eevteak signal on the waterfall:
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You can really see what the problem is with thadéad FFT size PowerSDR when the
bandscope is zoomed in below. The signal is aig&isible and the large bin size that is
forced by the small number of bins when samplingo& kHz is clearly demonstrated:
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Below is the same zoomed-in spectrum with the L&fGE size version of PowerSDR.
Note the smaller bin size, the superior frequemsplution, and the fact that you can
actually see the signal (which is on the watetfalow and just to the left of the vertical
red bar)!:
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To summarize the main points of this article:

One bandscope is good.

Multiple Bandscopes are better.

The best result is achieved when “The Radio iBdwedscope.”

Automatic bandswitching and automatic switchindgviaé, CW key, footswitches,
receive audio, and the logging band is essential.

* Full integration of the radios and the logging saite is required.

» Alarge FFT size is required to maintain bandscsgesitivity.

Additional information on these items, more photsyell as software sources and
schematics for the hardware, are on my webpage at:

http://www.nitehawk.com/w3sz/osxhpsdrserver.htm

Other items of interest related to this project #ra available on the website include:
Software Sources for the applications mentioned/@bo

Custom Spin application for the RadioManager Plep&oard:
http://www.nitehawk.com/w3sz/RadioManager.spin

Custom Spin application for the AudioManager PrigpeBoard:
http://www.nitehawk.com/w3sz/AudioController.spin

The RadioManager application that runs on the Mac P
http://www.nitehawk.com/w3sz/New Radio ManagerAplEgate.applescript

The AudioController application that runs on thedo:
http://www.nitehawk.com/w3sz/Audio_ControllerApp@ghte.applescript

The TCP server program that runs on the Mac Praec®lves information from N1MM:
http://www.nitehawk.com/w3sz/W3SZOSXTCPServer.txt

The TCP client program that runs on the N1MM corapand communicates with the
Mac Pro:
http://www.nitehawk.com/w3sz/tcpclient.c

The Visual Basic program that runs on the N1MM catapand communicates with
N1MM Logger and the Mac Pro:
http://www.nitehawk.com/w3sz/N1MMNewHPSDRRigConttwl

The web pages describing the HPSDR radios canureifat:
http://openhpsdr.org/

Some of the HPSDR components are available fortsaleAPR:
http://www.tapr.org/hpsdr_index.html

Apache Labs, in India, sells Hermes, the new HP 8BRsceiver, and some other items:



http://www.apache-labs.com/

If you have questions please feel free to contacvia emailw3sz@arrl.net
73,

Roger Rehr W3Sz
July 18, 2012



