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double-conversion system-with the first
conversion at a frequency of about 2.5 to
4 MHz. A noise gate--essentially a nor
mally open electronic switch that is con
troll ed by a DC voltage-is inserted
between the first and second IF's. Some of
the RF is split off at the amplifier's output
and sent to a simple sidechain receiver. A
sidechain receiver is one that is tuned to
an unused frequency that's slightly dif
ferent than the desired frequency. Say, for
instance, that the desired signal frequency
was 27 MHz, then the sidechain receiver
would be tuned to 25- 26 MHz.

The sidechain receiver is used to detect
noise pulses. (That makes the reasonable
assumption that the noise at 25 MHz is
essentially identical to the noise at 27
MHz.) The output of the sidechain re
ceiver is detected , and a DC voltage corre
sponding to each received noise pulse is
generated. That DC voltage is used to
control the gate in the main rece iver.
Whenever a noise pulse is received , the
resulting DC is used to tum off the noise
gate, thereby punching holes in the signal
as it passes from the first IF to the second.
The resulting audio signal is shown in Fig.
2-b. The signal is noise-free with " holes"
where there would normally be noise
pulses. The holes are shown in the con
ventional manner using little notches in
the output signal. The notches are just for
clarity-they represent discontinuities in
the output.

The sidechain noise blanker performed
superbly, but was limited in frequency
range and used too many additional com
ponent s. (To a manufacturer, if 10,001
components are used when 10,000 will
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greater noise attenuation , it distorted the
desired signa l (which can be clipped
about 10dB before becoming " muddy").

You've probably already figured ou-t
that a fixed clipping level has many prob
lems associated with it. For instance , if
the incoming signal is weak, its noise will
be under the clipping level. On the other
hand , if the clipping level is set low
enough to affect weak signals, strong sig
nals will be clipped excessively.

Eventuall y, the communications indus
try came up with the floating or self-ad
ju sting clipper. It s clipping level is
controlled by the average DC level of the
detector. Say for example , the incoming
signal is weak . The floating clipper auto
matically lowers the clipping level. In
contrast , if the received signal is strong,
the clipping level is raised . In that way the
clipper won't cut too deeply into the desir
ed signal. The fuss over clipping levels
eventually reached a point where only bet
ter-quality and/or higher-cost receive rs
provided an adjustable noise-limiter. That
allowed the clippin g level to be user-se
lected for a given signal.

It was CB that introduced really effec
tive noise limiting into consumer equip
ment. That' s because most CB gear was
installed in some kind of vehicle (since it
was originally intended for mobile use)
and motor vehicles are among the worst
noise generators around . The AM clip
pers simply couldn 't handle the noise cre
ated by the ignition ' system- primarily
impulse noise. (Though the vehicle's gen
erator whine was ju st as annoying-it
could be easily corrected using a few sim
ple filter components.)

A much more effective noise-reduction
system was needed. Engineers had de
veloped one, called a noise blanker, but it
was too expensive for consumer equip
ment that used vacuum-tubes. But with
the introduction of transistors it became
possible to build a noise blanker into
moderate-cost receivers. The cost of noise
blankers plunged even farther because of
the mass-marketing of CB equipment. In
fact, by the end of the CB boom, virtually
all CB transceivers were equipped with
noise blanker s.

How it works
Figure 2-a shows how an early noise

blanker worked . The basic receiver used a
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Figure 1 is a simplified illustration of
how noise might be added to a transmitted
signal. Note that the noise can be in-phase
or out-of-phase with the desired signal.
That makes it hard to eliminate- though
the phase rel ationsh ip makes no dif
ference to the ear.

Until the CB era, most noise filters
were simple clippers . The clipping level
was set at or near the average maximum
detector output as shown in Fig. l-a. Any
impul se that exceeded the set clipping
level was eliminated. The resultant output
appeared similarto that shown in Fig. l-b .
(Notice that the noise pulses are still pres
ent but those above the clipping level are
sharply ' attenuated.) Even those attenu
ated pulses were extremely annoying to
the operator. Because of that, the clipping
level was often set so that it actually clip
ped the signal. While that produced even
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are sure to find that digital technology will
play an ever-increasing role . Consider, for
instance , noise-free sound reproducti on .
Audiophiles look to digital systems for
wow-free and noise-free discs and tapes,
while the communications industry looks
to digital advances to remove noise from
signals.

Noise has always plagued AM broad
casts. That's because noise itself can am
plitude-modulate a transmitted signal. So
when the receiver detects the transmitted
signal, it also detects noise. That noise
can be either atmospheric or man-made ,
continuous or impulse . (The cons tant
"grind" one hears from a mobile CB is
impulse noise.)
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ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrica l noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wlre
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver .

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be
tween two receivers . Se lect auxiliary or

active antenna. Gain control. "ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5 in. 12VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$1291~$4500
lll(pp"1l)

Order from MFJ and try it. if not delighted,
return within 30 days for refund (less shipping) .

One year unconditional guarant!le.
Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC. Ormail check, money order.
Write for free catalog. Over 100 products.

CALL TOLL FREE . , .800-647-1800
Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.
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SWITCHING CIRCUITS

continu ed from pa ge 88

an SCR that can be turned on by either
applying the usual positive pulse at the
cathode-gate terminal with respect to the
cathode or by applying a negative pulse to
the anode-gate terminal with respect to
the anode. By reversing the polarity of
either pulse, the SCS can be turned off.
The device then is a sort ofcombination of
SCR and CSCR .

The four-layer diode has no gate . Its
forward breakdown characteristics are
similar to those of the SCR , as a specific
voltage must be exceeded before it con
ducts any current. Once it conducts cur
rent, the voltage across the diode drops to
a low value. Conduction increases at a
rapid rate, while the voltage across it rises
slowly. When the anode is negative with
respect to the cathode, it does not conduct
until a high voltage has been exceeded.
While conducting in the reverse direction,
the voltage across the device remains rela
tively constant, as if it were a zener diode.

There is also the LASCR (Light Acti
vated SCR) . In the dark, the LASCR be
haves as if it were an ordinary SCR with
gate triggering. If light reaches the de
vice, it will be triggered on even if no
pulse is applied to its gate .

Finally, there's the SUS (Silicon Uni
lateral Switch) and the SBS (Silicon Bilat
eral Switch). The breakdown voltage of
both devices is low-about 8 volts. That's
much lower than the breakdown voltage
for the SCR or the triac. While the SUS
conducts in only one direction after break
down, the SBS performs more like the
triac, in that it conducts in both directions
when gated with an AC voltage.

Applications
The circuits discussed can be used to

control motor speed, used as light dim
mers, and so on. Circuits can also be
arranged to apply power through a load
after different factors or conditions are
used to turn on the gated device. It may be
triggered by a thermistor in the gate cir
cuit to sense and report a rise or drop in
ambient temperature , by a circuit sensing
if a battery supply voltage has dropped
below a reasonable level, by a sick pa
tient's excessively high or low blood pres
sure when the device is used in medical
equipment , by an excessively high cur
rent flowing in a circuit, by excessive
leak age current flowing between the
power lines and ground, and so on.

Power supplies
Whatever the nature of a circuit , it's

sure to have one requirement-a source of
power from which to operate . We'll tum
our attention to power supplies when we
continue this series . R-E
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Even if copying were possible in that
case, there is yet another hitch that might
throw a damper on multiple usage . Many
manufacturers require the signing of a li
censing agreement that guarantees the
software will only be run on one comput
er. Under such an arrangement , you
couldn 't, legally, even pass the disk from
one employee to the next (as cumbersome
as that might be) so that each could use it
at his own workstation.

To address the problems encountered
by users, a number of commercial prod
ucts exist that actually enable the " un
copyable" disks to be copied. The ethical
questions involved in producing-or buy
ing-such a product are undoubtedly
problematical.

The plight of the software manufacturer
who wishes to protect his rightful profits,
weighed against the plight of the user who
needs efficient operation at a reasonable
price, doesn't allow for easy answers . Un
less the issue goes to court- as it has in
the videocassette industry-you can only
weigh the various factors involved, and
make your own choice . R-E
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suffice, that's too many parts .) Blanking
for a CB receiver with its limited frequen
cy-coverage was easily provided, but
imagine what would happen if the same
trick were tried with a 3-30 MHz com
munications receiver. How could we be
certain that the sidechain was receiving on
an unused frequency? Can you just imag
ine finding an " unused" frequency at 7
MHz, 10 MHz, 12 MHz, or any other
frequency that you are interested in? To
say the least, it's not very likely-es
pecially with the way things are these
days.

The modern all-band receiver uses the
same gating idea but eliminates side
chains by placing the noise-pulse detector
in the signal path between the first IF and
the noise gate. As with the sidechain sys
tem, the pulse-derived control voltage
turns the gate on and off.

Generally, the pulse detector requires a
relatively high IF to reduce spreading of
the noise pulse. (The signal interruption
caused by a spread pulse would be consid
erably wider than the noise pulse itself.
That would make the perceived distortion
intolerable. )

Generally speaking, putting a pulse de
tector in the signal path is not as effective
as using a sidechain, but it is far less
expensive. It's also the best system avail
able for today's multiband communic a
tions receivers. R-E




