
After a long day of hunting. it 's time f or some f ood and conversation about the day 's
activities. This fox hunt in Michigan drew participants from as far away as Kentucky.

where you go, have a copy of your ham
license with you, and carry an extra radio
(if you've got one) tuned to the local re­
peater, ju st in case you run into trouble
and need to call for help .

You're the Fox, Now What?
Let's see...you went to a hunt and got

picked as the fox . Great! Now some dif­
ferent fun begins. Your first job is to start
right away looking for a spot. Look on
your way to work or school. Maybe you
know a good hiking trail. What' s impor­
tant here is that you conduct your search
well before the hunt so there' s less chance
of someone seeing you looking. Plus, you
won 't waste time getting there and get­
ting set up on the day of the hunt.

For a recent fox hunt, altho ugh I was
chosen as first alternate, I went looking
anyway soon after getting my assign­
ment. I found some good spots and chose
a dead-end road near the shore of Lake
Erie . It was a good thing I'd looked be­
cause the primary fox for the hunt could
not make it due to work. I was "on."

I made the hunt easy on myselfby using
a Digital Voice Recorder (DVR) to replay
my messages and I hid the transmitter in
a box next to a guardrai l at the end of the
street. With the DVR safe ly out of sight,
I hid myself nea r some houses within
sight of the transmitter. I brought along
some cookies , coffee, tea, and pop for the
hunters when they finally found me. One
or two of the hunters did come up to me,
but I had to burst their bubbles-they still

hadn't found the transmitter even though
they'd found me. Hee hee...

Getting Started
If there' s a club in you area that spon­

sors fox hunt s (ask other hams or lis ten
on a local repeater), attend a planning
meeting, or just meet with the hunters at
the beginning or the end of a hunt. Most
fox hunters enjoy getting more people in­
volved, or even just the chance to show
off their RDF gear. You 'll probably find
yourself invited to the next eve nt.

If you 're not ready to hunt on your own,
ask an experienced hunter if you can tag
along . And if there aren 't any fox hunts
sched uled in your area , why not get the
ball rolling and start one of your own ?

Whatever you do with fox hunting, be
sure to have fun. And if you're ever in the
northwestern Ohio or southeastern Mich­
igan area , ju st give us a call and we ' ll be
delighted to have you join us during our
next fox hunt. •

To Learn More...
The ARRL Handbook is an excellent

resource on fox hunting equipment, an­
tennas, and techniques. Another ARRL
book is Transmitter Hunting: Radio Di­
rection Finding Simplified, by Joe
Moell, K00V, and Thomas Curlee,
WB6UZZ. Both are available directly
from the ARRL (860-594-0200) or
from any ARRL dealer , including the
CQ Bookstore (1-800-853-9797).

SUMMER SPECIAL!

8M, 2M, 222MHz, & 70cm
Transverter Packages!

A DEMI High Performance
Transverter , The new Teletec
Solid State Power Amplifier,
and a K1FO design Vagi
Antenna. All completely config­
ured for your 28 MHz transceiv­
er. Plug and Play! We can inter­
face to most HF transceivers .

CIRCLE 64 ON READER SERVICE CARD
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RF Detective Special

Introducing "5herlock"­
A Hi-Tech Fox Hunting Tool

Put your computer to work tracking down jammers and
other unidentified signal sources.

By Malcolm C. Mallet te, WA9BV5 *

J
am mers ...yo u ca n' t deny they're
one of the grea t banes of ham radio.
They disrupt repeater and simplex

communicatio ns, and can make life gen­
era lly miserable with unidentifi ed , some­
times obsce ne, transmissions.

It' s important that such beha vior
doesn't spread. If unidenti fied jamming
of repeaters becomes common practice,
2 meters may someday resembl e CB at
its worst, mak ing the band a lot less use­
ful, especially when it comes to publ ic
service operations.

The eas iest way to stop a jammer is to
ignore him. NEVER, NEVER menti on or
threaten ajammer on the air. He want s to
hear how much yo u hate him. KEEP
YOUR MO UTH SHUT.

The Next Line of Defense
If silence doesn 't work, there are sev­

eral ways to determine the identit y of op­
era tors who don't identi fy them selves.
Jammers are generally unaw are of it, but
their transmitters can identify them.

For instance, a direction finding ("OF")
team can locate the source of any signal
on 2 meters by literally following the
strength of the signal with their receivers.
They generally use a method known as
triangulation to track the offending sig­
nal. (See "Bas ics : Radio Dire ction
Finding," elsew here in this issue, to learn
how triangulation work s.)

Remember that you should never say
anything about the jammer on any ham
f requency, and under no circumstances
should you mention on the air any at-

*Malcolm Mallette, WA9BVS . is an
attorney in Indianapolis. He holds an Ad­
vanced class amateur license.

tempts being made to track down thejam­
mer. Coordinate your trackin g operati ons
on the teleph one.

Better Still ...Let the
Tra ns mit t er Identify Itself

But DFing is time-consuming and tri­
angulation requ ires repeated or long-dur­
ation transmi ssions. An easier approach
is to use the built -in tendency of trans­
mitters to identify themselves, even if the
operator doesn 't give a ca llsign.

Modern 2-meter rigs have hundreds of
channels available, with a microproces­
sor-controlled PLL (phase-locked loop )
determining the transmit frequency. Dur­
ing the first 2/ 10ths of a seco nd after the
mic button is pressed , the transmitter
moves in a uniqu e pattern around the op­
erating frequ ency, as the PLL locks up on
the tran smit frequency . Thi s pattern is
known as the transmitter' s tum-on char­
acteristic. A similar tum-off characteris­
tic is generated when the mic key is
released and the PLL unlocks.

For over 20 years, hams have used the
turn-on characteristics of a transmitter to
help identify a particular transmitter. In
the old day s of the tube radios on 6-meter
FM, you could look at a scope or meter
across the discrim inator output to catch a
glimpse of the turn- on characteristic ofan
unidentified transmi ssion.

With modern computers and NO (ana­
log-to-digital ) converters, it ' s easy to
catch and store the turn-on and the turn­
off characteristics of a transmitter. All
you need is an FM receiver whose dis­
criminator or other detector output is con­
nected to an NO con verter and the prop­
er software. The AID converter will

convert to a digital format the low-fre­
quency audi o that results from the turn ­
on or turn-off. The software will then dis­
play the turn-on or turn -off as a graph that
the operator can compare to other turn­
on and turn-off graphs. The comparison
can identi fy, or help identify, the un­
known transmitt er.

In fact, there ' s eve n a mic roprocessor­
controlled co mmercial unit (Motron' s
TxID-l ) that can identify the station on
its own by automatically comparing the
signal it ' s hear ing with data files of
known transmitters ! Well -fund ed repeat ­
er organi zations may want to con sider the
purchase of that equipment. Its price, at
around $700, is a bargain.

But if that' s beyond the budget of your
repeater group, you can build-for less
than $ 1OO-a simple device that can cap­
ture the turn-on and turn-off, then inter­
face with a computer to permanentl y store
the data .j

Enter "Sherlock"
Th e Sherlock sys tem is the modern

equivalent of putting a scope across the
discriminator. It con sists of a simple AID
converter, an audio amplifier, and soft­
ware , and it captures the turn-on and turn­
off so that the operator himself can draw
his own conclusions. While not a clon e
of the commercial unit , or intended for
commercial use, Sherlock also enables
the operator to identify a transmission if
he has previously captured, or later catch­
es, the turn-on and turn-off of the same
transmitter when the operator gives his
callsign. This must be done man ually.

Sherlock ' s AID converter is based on
the Maxim MAXl50 chip and is similar
to a circuit that appeared in the Januaryl
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Figure I. Schematic of the bas ic N D con­
verter circuit by Paul Bergsman. with modi­
fica tions not ed separately. (Original
schematic reprinted with permission f rom the
Junua rv/February. 1995. issue of Mi cro-

Computer I ournal.)

Building and
Us ing Sherlock

Th e first requirement for using She r­
loc k is an FM rece iver. It ca n be a scan­
ner or a ham transceiv er. but it must ope r­
ate in FM . Eve n if you wan t to ide ntify
an AM transmitter. such as those used in
the comme rcial aircraft service. you still

February, 1995 . issue of MicroCotnputer
Journ al . I' ve mad e two modi ficat ion s to
that circ uit: Pin 8 of the MAX 150 is now
gro unded. and there ' s a 47 uf tantalum
ca pac itor fro m pi ns 12 and 19 of the
MAX 150 to gro und (see Figure I).

Th e audio amplifie r is a Lin ear LT 1077
(Figure 2). whic h provides the 0-2 .5 vo lts
output that the MAX 150 needs to see as
an input. (I 'd like to thank Paul Bohrer,
W9D UU, Jim Keeth . AF9A. and Bob
Ulenski, N3FHI. for their help in design ­
ing these c ircuits.)

Audio Amplifier
CI -O. I uf
C2 - .0 12 mf
C3 - I uf
R I - I megoh m
R2 - 1.000 ohm
U I -LT I077 IC
VR I - 200K-ohm poten tiom eter
VR 2 - 50 K-o hm potentiometer

AID Conver te r
C I. C3 - 0. 1 uf, 15-volt
C2 - 10 uf, 15-vo lt
Added capacitor - 47 uf Tan talum
J I - Right -angle p-mount fem ale

subminiature D-shell co nnec tor
(DigiKey catalog # 625F-ND)

J2 - Phono jac k or BNC co nnec tor
R I. R2 - 4.7 00 ohms. 1/8-watt
U I - MAX 150B CPP 8-bit AID

converter
U2 - 74 LS54 1 oc ta l buffer

Parts List
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Power Supply
C I. C2 - 0.1 uf
U I - LM 7805 IC
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R1

(From detec tor
output of FM

receiver)

+INPUT:1 .1 uf
CE3 )

Cl

1 MEG

+5V

-e- OND ~I~ ~ OND

-=- GND

LT 1077

-=- GND

OUTPUT;1

•(To input of
AID converter)

Adjust VR2 for no-input line ce nte red on sc reen.
Adjust VR1 for best display

Figure 2. Schematic of the audio amplifier circuit. The audio amplifier must be connected directly to the ND converter

Figure 3. A simple power supply circuit to provide 5 volts DC to both the ND converter and
the audio amplifi er. Note that it uses a 12-volt input.

1L.-_ - - - --,-'-iv! 1-""'"-' _ _ ..,.-_-tl 5 V+ Out
12 V+ INPUT r L-I~ I

2U.178 05

sure to use a well regulated 5-vo lt power
supp ly (see Figure 3).

Detector Detective
When the AID converter is completed,

connect the discriminator, ratio detector,
or other detector output of your FM re­
ceiver to the input of the audio amp via a
shie lded cable.

You' ll need a schematic of the FM
receiver to determine where to connect
the center conductor of the cable. You
must obtain the direct output ofthe detec­
tor; you cannot use the audio from the
speaker or the headph one jack. The
rece ive r's audio circuits eliminate low
tones , such as the sub-audible tones need­
ed to use some repeaters. Those same cir­
cuits also eliminate the turn -off charac­
teristics. (If you' re unwill ing to open the
case of your receiver and make even the
sma lles t modi ficati on, you should give
up this project. In fac t, you may eve n
want to consider another hobb y!)

Now, connect the digi tal end of the
AID converter to the parallel port (LPT­
I) of your computer with a cab le that has
all 25 wires . If you have a printer on LPT­
I , use a mechanical switch between the
printer and the AID converter. The com­
puter must be an IBM or clo ne running
DOS (not under Windows 3.1 or Win­
dows 95, which I haven ' t tested yet) with
at least a 486 DX 33 processor (an SX 33
may work) and a VGA monitor.

"Ho lmes" is a compiled Qu ickb asic
program that I've written to run with
Sherlock. It ' s impossi ble to fully explain
the program in this article, but here ' s a
brief explanation of how it works. (Be­
fore attem pting to run it, read the exten­
sive instructions that come with it, and
then read them agai n!)

First, after ensuring that the AID con­
verter is connec ted to parallel port LPT­
I and that the receiver is off, use the
appropriate DOS commands to mak e a
directory on your C: drive called "1'1".
Th en make a subdirectory named
"DTA", giving you "C:\TI\DTA" . Co py
the file "Holmes] x]" (x is the version,
currently version 5) from the flopp y into
the C:\TI directory and the files "sam­
ple I" and "samp le?" into the DTA sub­
directory. Change the default directory to
C:\TI and run the program by typ ing

"Holmes":
The Sherlock Software

"':" GND

"':" GND

"':" GND

need an FM receiver to capture the turn­
on and turn-off information .

The second requirement is the AID
converter and the audio amplifier. The
parts needed to build it are avai lable from
Digi-Key; the MAX 150 may also be
avai lable from Maxim for abo ut $25. You
can build the AID converter on a Radio
Shack perforated PC board that has cir ­
cles plated around the holes. Customized
circ uit boards are also avai lab le from
FAR Circuits.

If you prefer, complete and tested AID
converters may be availab le from Paul
Bergsman (write for his catalog). If you
use his AID converter, tho ugh, you' ll
have to change the board so pin 8 of the
MAXI50 is gro unded and you'll have to
add the 47 uf capacitor from pins 12 and
19 to ground. And, of course, you' ll still
have to bui ld the audio amp yourself. (See
"Resources" for contact information on
all parts required .)

In any event, don 't omi t the octal buffer
and do use sockets for the chips. Also , be
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HAM EQUIPMENT TO HELP YOU
ACHIEVE SUPERIOR OPERATION

"Output voltage:
15-30V, 30A continu­
ous is available as
SS-606H. When you
place an order,
please differentiate."

83% at 40A

19 Ibs. 11 Ibs.

P5-880 P5-140y
115/230V Two Way Use

Rewiring Transformer Taps
1-15VOC Variable

MAX: 40A MAX: 14A
32A continuous 12A continuo us

8.5"W x4.S"Hx 11.2S"0 S'W x4.2S"H x 9"0

170-250V 190-130V
55-606

4.8KG
8.5"W x 4.5"H x 14.5"0
83% at 40A

5-15VOC, 60A continuous
less than 5mv

Convers ion Rat io :
Dimensions:
Net Weight:

Output Voltage:
Output Current:

Input Voltage :

Input Voltage Rang e:
Output Voltage:
Ripple:
Conversion Rat io :
Dime nsio ns :
Net Weight:

NEW POWER SUPPLY

P5-880 P5-140y
with Cooling Fan

C
DAIWA
SWITCH MODE POWER SUPPLY----------------.

55-606 FEATURES:
• 1/4 the weight

h1
/3 the weight, and 1/2 the size of conventional power supplies

• The use of Ilig speed F.E.T. technology ensures 84% conversion efficiency.
• 40A available (55-404) &60A availabte (58-606) at all DC output voltages.
• Can be used for DC motors requiring peak starting currents .
• Automatic cooling fan.

SWR & POWER METER

C -720 II
Specifications

2120

0.5W

1100-2500
52 version

son

20/200
140-525

U version

10% at full scale
5W

7.25"W x 4.75"H x 5.25"0, 3lbs.
M~ M~ N~

1.8 -160
H version

20/200/2K
Frequency (MHz):
Power Range :Forward(W):
Tolerance :

SWR Detec tion Sensitivity: f--------':..:...:..-----:=-----.JL--....::..:..::..:...:..--I
Input/Output Impedance:
Input/Output Con nector:
Dimensions & Weight:

CN-720 II Version

FLEXIBLE MOBILE MICROPHONES

MM-200 MM-300
wi speaker

PM-100 PM-200

Con~ac~Your Fa"ori~eDealer

•.•Exc'usille
North and South

American
Distributors
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Figure 4. A noise sample as detected and displayed by Sherlock.

"Holmes {x}" <Enter>. So, for version 5,
you'd type "Holmes5<Enter>".

The program will run and take you to
the main menu from which you' ll select
"I". You' ll see a blue scree n with a white
line strobing across it. There's also a very
short violet line midway between the top
and bottom of the screen on the left side.
Adjust VR2 on the audio amplifier until
the white line is over the short violet line.

Now tum on the rece iver and adjust
VR I until you see noise displayed, as in
Figure 4. Use an HT on low power with
no antenna on the FM receiver for a test
signal. You don' t want to peg the receiv­
er's S-me ter or receive LED indica tors.

Hit any key when you hear the noise
from the receiver become an unrnodulat­
ed signal. You' ll very briefly see the HT' s
tum-on signature. You can save the data
of any turn-on, or turn off, in a file, as

detailed in the instructions. Simply enter
the callsign and frequency; the date and
time will be automatically entered from
the clock in your computer (make sure
the clock ' s accurately set!).

After entering the ca lls ign and fre­
quency information of the station whose
turn-on you captured (your own in this
test case), you' ll be return ed to the main
menu . You can view the turn-on you got
a brief glimpse of before by using the "V"
selection from the menu. Select "V" and
use the keys as explained in the instruc­
tions. If you press "B", the scree ns will
scroll back and you' ll see a carrier (a line
across the screen at the mid-point ) fol­
lowed by the turn-on and then noise (prior
to the tum- on.) Figure 5 is a printout of a
turn-on ; Figure 6 is a printout of the com­
parison feature, selection "C" from the
main menu . This is the heart of the pro-

gram, which enables you to compare a
signal you're receiving wit h know n
transmitters stored in the database.

Once you become co mfortable wit h
the program, you normally won't use the
main menu command "I" to capture a
turn-on or turn-off. They simply occ ur
too fast for you to see anyth ing in this
mode, and the data is broken up as the
screen resets. Instead, you' ll use the main
menu comma nd "D", which acco mplish­
es the same thing but without displaying
the incomi ng noise and signal.

Telling Transmitters
Apart

I' ve been asked whether Sherlock can
tell the difference between two transmit ­
ters of the same make and model. Well ,

86- 28-1995
23 :82 :11

»<;

...../ .•.••..

·0: .: '•. ", :

.....

'. ./ - <:»:
, .'.......,.,.".,'

Figure 5. A sample ofa transmitter "key-up. " This unique pattern can be used to identify a transmitter.
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Figure 6. Comparing a signal from WI unidentified transmitter with stored samples fro m known transmitters can help you identity a ja mmer,

Resources

Parts for the project are avai lable from :
DigiKey, (800) 344-4539.

In addition, asse mbled and tested A/D con verters may be ava ilable from :
Paul Bergsman , 521 E. Wynnewood Rd" Merion Station, PA 19066,

The MAX 150 may also be purchased for about $25 directly from:
Maxim Integrated Produ cts, at (800) 998- 8800 .

ferent . However, even though I am a lawyer,
I do not prac tice patent law and I cannot
advise you with certainty that manufa cturing
the equipment described in this article does
not infringe on that patent or any other. If you
plan to manufacture this device and are con­
cerned about possible patent infringement,
you should contact a patent attorney.

Circuit boards for this proje ct are ava ilable from:
FAR Circuits, 18N640 Field CT ., Dundee, IL 6011 8-9269;
Phone/Fax: (847) 576-3540 ,

The Holmes software is available without charge and may be downlo aded by
anonymous FTP to <ftp .hcares.gen.in .us> and is in the directory /publhamradio/
sherlock. The software has two files, sher lock.txt and holmes (x).exe , where (x) is
the version number. There are also two sample data files, sam ple 1 and sa m ple 2.

works. You can also reach me by e-mail
to the magazine (CQVHF@aol.com),
and they'll forward it to me.

Good luck and happy hunting.

t Matron 's TxID-I uses patented software
(US, Patent # 5,005,210). My software is dif-

at a demonstration of the system during
a recent meeting of the Indiana ATV and
UHF Club, two hams had the same make
and mode l of HT, Sherlock could tell
them apart . Two other hams had another
pair of identical HTs (different from the
first two) and Sherlock could tell them
apart , too.

But more tests by many more users are
necessary to be sure that all radios , of all
makes and models, can be individually
ident ified. It' s possib le that there are
mobile transceivers with very short and
limit ed turn-on charac teris tics so that two
units of the same make and model can' t
be told apart. In such a case, the beam
heading of the signal would beco me im­
portant, as would signal stre ngth and oth­
er clues determined through more tradi­
tional OF methods.

Finally, as you've see n from the fig­
ures, the graphs of turn-ons and turn-offs
can be printed out. You 'll need a laser
printer or ink-jet printer that' s com pati­
ble with the DOS "graphics" command.
Thi s command must be issued befo re run­
ning Sherlock if you intend to print (see
your DOS manual for further information.)

Let's Hear from You
If you build Sherlock, please drop me

a QSL card or a note at my Callbook ad­
dress, or via CQ VHF, and tell me how it

The Motron TxID-1 Transmitt er Fingerprinting System is avai lable for $699
from:
Matron Electronics, 310 Garfield St., Suite 4, P.O. Box 2748, Euge ne, OR 97402;
Phone: (54 1) 687- 2118; Fax: (54 1) 687-2492.
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Sniffing Out "Birdies"on
Your Radio

Dead carriers that never seem t o stop may be coming from nearby
electronic equipment, or even from within your radio. Here's a guide to
tracking down these annoying "birdies."

By Gordon West. WB6NOA

Out of nowhere, a steady S-9 carri­
er is blockin g reception of your lo­
cal repeater. Is someone out there

trying to yank your chain? Is there ajam­
mer on frequency? Is someone acc iden­
tally sitting on a microphone on the re­
peater output frequency?

Wh ile these three explanatio ns may
see m like ca lls to action for your club ' s
interfere nce co mmittee, don't dial the 'T-

hunt hotline" until you 've made absolute­
ly sure that these signals aren 't phantom
carriers , maybe eve n emanating from
your own station!

Your First Clues
The carrier we're looking for here will

have co nstant signal streng th and will
so und like an unm odulated signal to a

VHF or UHF FM tran scei ver. With the
squelch turn ed off, tune up and down the
band until you co me acro ss a pow erful
signal that co mpletely silences the back­
ground noise. Take a look at your signal
strength meter. If it's registering a co n­
stant level , there ' s a goo d chance the sig­
nal has a nearb y source and is not co m­
ing fro m ano ther station several miles
away from you.

Cordless phones are actually low-power transceivers. And the new
900-MHz models can put "bi rdies " 01 1 2 meters.
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All sorts ofequipment can genera te RF interference. "I must tum off
myfa x machine to listen to my local repeater. "says Joel Levy. WQ6E.
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