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(ex.cept wire-wound, of course). Many rf cir
cuits specify carbon composition, and l find 
this to be unnecessary. Decent carbon comp. 
resistors are becoming harder to find, and 
their quality has suffered. (In the September, 
1985, issue of QEX I go into some detail 
explaining this.) 

CI should be NPO for best results. NPO 
means that it won't change values with tem
perature changes. C2 can be a Radio Shack 3-
to 10-pF trimmer (272-1338). L2 can be a 
miniature .18- to .39-microhenry choke or 
coil. Just take a 1/4-Watt resistor that's lk 
Ohms or more and wrap 5-8 turns of small 
wire evenly around the body. You can use 20-
to 30-gauge wire of any kind. Wire-wrap 
wire is fine, too. 

LI is simply a hairpin loop of wire of 
any gauge. Heavier wire will be more sta
ble. I recommend 12- to 14-gauge house 
wiring with the insulation removed. The 
same applies to the receiver's L1 induc
tor. Start out with a straight piece of 
wire about 3 inches long and bend it in half 
around your little finger like a large hairpin. 
A circle is all right, too. The real trick in this 
circuit is to get it as mechanically stable as 
possible. 

Ideally, L1 should be a printed-circuit trace 
about .025 inches wide with C2's leads going 
through boles in the PC board, soldered 
across LI. You might try tacking your induc
tor to an unclad (no copper on either side) 
portion of your PC board with super glue in 
several places. The circuit will drift all over 
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Fig. 6. T11e diode detectorwill give an indica
tion that the transmitter is working. The pick
up loop should be one tum about the same 
size as the transmitter loop, or larger. Use a 
de voltmeter on a 2-volt scale, or a scope. An 
audio amplifier will work if the rransmitter 
sig11al is modulated. 
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the place unless you get LI and C2 so they 
don't move when you go to tune C2. You 
should also mount the transmitter in a plastic 
case, such as Radio Shack's 270-291 . It also 
comes with its own pertboard. 

Component-mounting methods are up to 
you. The simplest is just to tack-solder the 
component leads to each other over a small 
square of unetched PC board. The compo
nents that go to ground form the mounting 
feet for the circuit. Keep all component lead 
lengths to ¼ inch or so. 

L2 should be tapped on LI about 25% of 
the way from the transistor base. Too close 
to the base, and it won't oscillate. Too far, 
and it gets less stable. If you've bent LI into 
a hairpin shape, just put the top halfway be
tween the bend and the base, then move 
just a little back towards the bend for good 
luck. Better to be a little unstable than not to 
oscillate. 

To test the circuit, tie R l to 9 volts tempo
rarily. The circuit should draw about 5-IO 
mA from the battery. Now you have a CW 
oscillator that is probably oscillating some
where between 180 and 500 MHz. Most 
garage-door-opener radios are between 290 
and 400 MHz. Unless you have a spectrum 
analyzer (about $12,000), you won't know 
where you are. The circuit in Fig. 6 is a 
simple diode detector to show you that you're 
oscillating somewhere. At this point, that's 
all you need to know. 

lf you have cable TV, you can stick a short 
antenna into the cable converter or cable
ready TV's input, rune it to channels K or 24 
(223-25 MHz) through X or 37 (301-25 
MHz). Tune C l  through its full range, and at 
some point you should see a change in the 
picture or sound of the TV. Shorten or length
en LI if you get nothing. Please use an insu
lated tool. It's frustrating to watch your signal 

idrft off as you pull your Craftsman screw
drjver away. It could also cause your circuit 
to stop working. 

The same tuning procedure applies with the 
diode detector. The pickup loop may have to 
be almost in contact with LI before you get 
an indication. The most you '11 see is about .2 
to .7 volts. Any indication at all shows that 
you are 
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Fig. 7. The receiver. Ql is the same transistor as is used in the transmitter. Experiment with the 
amemia and its coupling loop 011ly after you have the receiver working. You should still get 100 
feet or so of ra,ige just using L1 by itself. 
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transmitting. If you're in doubt about the 
detector, try it carefully wjth your 2-meter rig 
or HT. You·u see a lot more indication with 
the higher power gear. 

"Although the likelihood 

of the radio police 

descending on your 

house is extremely 

small, it is your 

responsibility to 

make sure that you do 

not interfere with 

anything else." 

Now that you have your transmitter work
ing, smile smugly at your abilities and go to 
work on the receiver. You might also connect 
RI to pin 17 of your code-transmitter chip 
and observe the code being sent on an oscillo
scope connected to your diode detector. Or 
you could connect the detector to an audio 
amplifier and hear the musical buzz the code 
chip makes. It may also make some interest" 
ing viewing on your television! 

A Super- What? 

Superregenerative detectors are still used 
today in a variety of things such as radar 
transponders, aircraft altjtude-measuring 
radar, police radar detectors, inexpensive ra
dio-controlled toys and walkie-talkies, and 
garage-door-opener receivers. The main rea
son they are used is because of cost and cir
cuit complexity; it's hard to beat a one-tran
sistor receiver. Their main disadvantages are 
that they are limited mostly to AM and pulse 
detection. They also tend to emit quite a bit of 
rf. This can be controlled somewhat by isolat
ing the detector stage from the antenna with a 
preamp. 

Looking at Fig. 7, you might think that 
you're looking at an oscillator circuit. We 
have the Pierce-type tuned circuit connecting 
between the base and collector of Q 1, just like

the transmitter we built. The main difference 
here is that we connect C4 into the circuit and 
it, along with L2, R3, and R4, fom1 another 
low-frequency oscillator at about 200 to 700 
kHz. If you have the interest, you could 
disconnect C4 and observe that you now have 
a single frequency oscillator just like the 
transmitter. 

A superregenerat:ive detector is basically 
an oscillator that is rapidly turned on and off. 
This circuit turns itself on and off, so we call 
it a self-quenching detector. You could also 
turn it off and on externally with a sine- or 
saWtootb-wave generator connected to the 
transistor base through a small choke. Square 
waves are not desired here as they spend little 
time in transition (the time between fully on, 
or a logic high, and fully off, or ground). 
During the transition period, and when the 
transistor just begins to conduct, amplifica-





contacts on your door opener. At 9(b) is a 
low-current LED to use as a simple indicator. 
If you have a standard LED, use the circuit of 
Fig. 9(c). If you need a latched output, use 
9(d). You could also have an alternate-action 
output (push once for on, again for off) by 
connecting the decoder JC output to a Dor JK 
flip-flop. The possibilities are up to your in
genuity. 

Js Lt Legal? 

Finally, a word about the FCC. Unless you 
tune your remote-control system to a ham 
band and use it as a licensed amateur, trans
mitter and receiver use are controlled by Part 
15 of the FCC's rules and regs. Part 15 cov
ers all low-power, unlicensed radios and 
computers capable of emitting radiation into 
the airwaves. Ever notice that sticker on your 
FM radio or TV set that says it complies with 
Part 15? That means that the receiver emits 
local oscillator radiation (or any other signal) 
that is below limits set by Part 15, so that 
nobody interferes with anybody else. Ever 
listened to 80 meters when a nearby TV is on? 
It interferes with you. but at prescribed FCC 
limits! 

Anyway, you are required by 15 .133 to put 
a sticker on your receiver and transmitter that 
says: 

1 have constructed this device for my 
own use. I have tested it and cenify 
that it complies with the applicable 
regulations of FCC Rules Part 15. A 

copy of my measurements is in my 
possession and is available for inspec
tion. 

(Signature) ________ _ 
(Date) _________ _ 

Paragraph 15.133 also says that you can
not construct more than five devices of the 
same configuration (that means identical 
schematically and physically). Otherwise 
you need to apply for a manufacturer's reg
istration number and submit the proper 
paperwork for certification of the device to 
the FCC. So what do you do? The units de
scribed in this article can easily be made to 
radiate more signal, either fundamental or 
harmonics, than they should. The amount of 
radiated signal is very small, even for the 
transmitter. It is something on the order of 
about 20 microwatts, but unless you have a 
3-meter test range required by the rules, you 
will not have the proper equipment to test 
them for compliance.

Although the likelihood of the radio police 
descending on your house is extremely small, 
it is your responsibility to make sure that 
you do not interfere with anything else. 
Avoid tuning your transmitter to 242.8--  
243.2, 265--285,328.6--335.4, or 404--406  
MHz. These are forbidden areas that may 
cause interference to government or 
aircraft navigation (especially 328.6--335.4 
MHz near an airport). To avoid all this, tune 
the tranmitter to cable channel K, which falls

in the 220 MHz band, or channels 57 to 61 
(cable TV hyperband), which is in the 70 cm 
Amateur band. The possibility of interfering 
with any repeaters is almost nil, due to the 
very low power used here.

Conclusion 

It is possible to make these units fit in a 
very small space. I used 211 x. 3" board stock 
for the receiver and 2" x 2" for the 
transmitter, with room left over. 

If you have problems getting your setup to 
work, get in touch with me. I will even fix 
your project in the event you can't get it 
going. Please include proper return postage 
for whatever you send. A semi-kit is also 
available from me for $15.00. This includes 
all the parts needed for one transmitter and 
receiver pair, less case. This kit does not 
include etched PC boards, but does include 
blank PC stock to tack solder the 
components to each other. 

Etched boards may become available if 

futerest is great enough. I can also supply 
individual parts, such as the coding !Cs 
and the 2N5210, etc. Contact me for price. 
SASE, please, for all correspondence. 
1f you' re interested, I can also direct you to a 

dealer in your area who can sell you uruts 
manufactured by Linear Corporation that are 
tuned to 310 MHz-I can get them direct for 
you. The cost for a single transmitter and 
receiver pair should be about $45.00. ■
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PAC-COMM TNC-200

• Official TAPR TNC-2 design 
- Top quality components 
- Vers,on 2 protocol 

Full duplex hardware HDLC 
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• 161(. battery backed-Up RAM 
- 32k EPROM. software clock 
• Mult,connect software 

F,ve labeled LEDs for status 
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- NMOS for lower cost 

Fre• UPS shipping in tontinental USA 
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Full kit with Reference CMOS - 144.95 
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Bare PC board and Assy Man 39.95 

Reference manual ( I 00 + pages) 9.95 

Cabinet with end plates 29.9S 

Macrntosh terminal sohware with menus, 
split screen, file transfers. auto routing, 
and more MACPACKH I TNCl00 $69.95 
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4040 W. Kennedy Blvd, Tampa, fl 33609 
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PROBLEM? 

Get help with your subscription by 

calling our new toll free number: 

1-800-227- 5782

between 9 a.m. and 5 p.m. EST, 

Monday-Friday. 

If possible, please have your mailing label 

in front of you as well as your cancelled 

check or credit card statement if you are 

having problems with payment. 

If moving, please give both your 

old address and new address. 




