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Intro to Superhets
Part 3: Accessories and conclusion.

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266-4025

AVC-AGC

Ave and AGC circ uits are esse n­
tiall y the same and arc used for the
same purpose. that is. to reduce the

An Svme tcr used in o lder rece ivers
was an analog func tion ut ilizi ng a mil­
liarnmctcr whic h was connected into

AFC

ArC is Au toma tic Frequency Con­
trol. used to counteract the osc illator
d rift in tunable rece ivers. O ne o f man y
available AFC circui ts is shown in Fig.
2. AFC in an Fl\1 receiver is esse ntia lly
in the same form as the steering volt­

age function used in a PI.L c ircuit
When an AFC circuit is connected to a

tunahie osci llator. the frequency of the
oscillator ca n be varied by cha nging
the tun ing vo ltage applied to it The
rece iver 's osc illator can he kept tuned
to a give n st atio n or signa l hy app ly­
ing a DC vo ltage to the AFC c irc uit
tha t was deri ved from the FM detec ­
tor. T he po larity of the derived voltage
determines in which direction the osci l­

lator is to be moved. and the amplitude
determines how far.

Sc rneter

All of the modu lation products must
he removed before the voltage can he
used for gai n control. and an RC filte r
having a long time constant is uti lized .

gain of controlled stages based upon
the level of a n incoming: signal. AVC
stands for Au tomatic Volume Control:
it was u..cd to control receiver gain in
AM radios as shown in Fi~. 1. The ob­
jective was to provide a means for ad­
justing: the signa l leve l at the detector
in order 10 provide a fai rly constant au­
dio level recovery as various stations
were tu ned a nd when the signal amp li­
tude of a selected station vari ed due to
propagation changes . The AVC volt­
age was developed at the A~1 detector
as the rectified output from the re­
ceived signal which made the voltage
proportional to the amplitude o f the
received signa l.

When te levision came into be ing. a
concern for contro lling the picture
contras t developed. AVC was then
used in T V se ts fo r contro lling the co n­
trast. but now audi o "vol ume' was not
o f concern :0. 0 the name was changed to
AGC for Automati c Gain Control. The
AGC funct ion is now used in many
appli cations beyond those required in
receivers.

Because the AVC-AGe voltage is de­
vcloped at the' detector. it contains all of
the modulation products as well as rep­
resents the received signal amplitude .
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Fig. I . AVC-AGC ""Iwxc derived f rom the
detector and used 10 control me gain of the
RF and IF stages.
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T
he addi tion of accessory cir­
cuits allows the superhe t re­
ceiver to be used in many appli­

cations that might otherwise he
avoided. An accessory circ uit in any
receive r is any circuit. other than the
power supply, that makes the receiver
more useful to the user and docs not
take part ill recei ving the signa l. C ir­
cuits fall ing: into that ca tegory arc
AVe. AGe. Are. noise limi ter. S­
meter. tunin g: meter. squelch. a nd
BFO. Each circui t co ntributes to the
comfort and convenie nce of the user.
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THE BEST BAmRIES
INAMERICA!

OCTOBER' 98 SPECIALS

$32.95
$45.95
$5.4.95

$31 .95
$39.95
$54.95

$29.95
$39.95
$62.95

Packs &. Charger for YAESU FT·50R 1 4QR I lOR:
FNB-40xh $Om , 7.2v 650mAh $41 .95
FNB 7xh ' l 7.2v 1800mAh $49.95
FNB 1J.h ("" _ HI 9.6v 1000mAh $49 .95
BC~01c RapidfTrlckle Charger $54.95

For YAESU FT· 51R 14 1R 1 11R:
FNB-31 pack 4 .Sv 700mAh
FNB.J8 pit (5W) 9.6v 700mAh
BC-601b Rap icVTriekle Charger

For YAESU FT-530 14 161 B1B1 7B1 26:
FNB-26 7.2v 1500mAh
FNB-27s I~_ 12.0v 1000mAh
BC-60b RapldfTrlckle Charger

For YAESU FT-41 f 1 470 1 731 331 23:
FNB-10 pack 7.2v SOOmAh $20 .95
FNB-14s p• • k W ) 7.2v 1600mAh $29.95
FNB -11 pk (5w) 12.0v SOOmAh $24.95
FBA-10 6-Cell AA case $14.95
~C-601a Rapll1lTrickle Charger $54.95

Packs (0( ALIHCO DJ.580 1582 1 1B0 radios:

EBP-20ns~k 7.2v 1500mAh $29.95
EBP-22nh pi< (Sw) 12 .0v 1000mAh $36.95
EOH-11 S-Cell AA case nus

ForlCOM IC-ZIA I T22-42A IW31 · 32A 1 TlA :
BP-1BOxh ... _ 7.2v 1000mAh $39.95
BP-173 pk , (Sw) 9.Bv 700mAh $.49.95
BC-601d Rap idfTrickl! Cha rger $54.9~

For lCOM IC-W21 A 1 2GXA T 1 \1111'1 T:(8"" Of 0 " 11

BP-131J.h (N,MH) 7.2v 1500mAh $39.95
BP-132s (~_) 12.0v 1500mAIl $49.95

_BC-i01e RapidfTrlckle Charger $54.95
For ICOM IC-2S A TI I'V2A 1 3SA TI 4SA T etc:
BP-83 pac« 7.2 v 600mAh $23.95
BP-84~k 7.2 v 1200mAh $34.95
BP-83xh pic (N,MH) 7.2v 1500mAh $39.95
BP-90 6-Cell AA case $15.95
BC-79A RapidfTrickle Charger $52.95

For ICOM 02A T ftc &. RadiO Sh"cl< I-ITX-202I404.

BP-8h pack SAv 1400rnAIl $32.95
BP-202spk ........ ...., 7.2 v 1400rnAIl $29.95
IC-8 e-cen AA NiCdlAlkaline Case $15 .95
BC-350 Rap id Charger $52.95

For KENWOOD TH-79A1 42A 122A:
PB-32xh 1*1_ 6.0v 1000mAh
PB.J4xh __ (~ 9.6v 1000mAh
KSC-14 Dual RapidlTrickle Charge r

Mr. NiCd • E.N. Yo.\'t & Company
221 1-0 Parview Rd .• Middleton. WI 53562

Phone: (608) 831-3443
Fax: (608) 831-1082

E-mail : ehyost@midpla ins.net

FOfKENWOOD TH-78 1 48 128 127,­
PB-13 Ioo9Nll __il 7.2 v 700mAh $26.95
PB_13xh ... _ 7.2v 1500mAh $39.95
BC-15A RapidfTrickle Charger ~.95

For KENWOOD THoll. 75.55.46. 45.26.25:
PB~Jl. ,__",_, 7.2v 1200rnAh $34.95
PB-8 poo_ (500 ) 12.0v 600mAh $32.95
KSC-14 Dual RapidfTrickle Charger $62.95

For STANDARD C628A 1 C558A 1528A 1 228A:
CNB-153 xh (_ 7.2v 1500mAh $32.95
j;NB-152xh lfo!!!I!9 12 .0v 1QgOmAh $39.95

FOf MOTOROLA GP-300 radiosf
HNN-9S28 ,.... 7 .2v 1200mAh $39.95

Mr. NiCd a llioO supplies ballenas lor your
LAPTOP COMPUTERS J CEllPHONES

CAMCORDERS 1 NICo & NIMH INSERTS
We can rebu il~ your Computer pack!Call!

Mail. Phone. & Fax orders welcome! Pay with
MC / VISA f DISCOVER f AMEX

CIRCLE 114 ON READER SERVICE CARD

Tuning meter

A tuning meter foll ows the same cir­
cuit design concept as the Svmctcr, ex­
cept that the meter is a center-zero
device. For the tuning meter to func­
tion, the detector must he capable of
producing a DC output voltage relati ve
to the incoming signal's pos ition
wi thin the receiver's passband. A circuit

had a scale calibrated in S-units fro m 0
(0 9 and decibel graduations above 9.
Eac h S-unit was equa l to 6 dB o f sig­
nal voltage change at the antenna ter­
minals. providing a signal strength
indication (0 to 9) from 0-54 dB. Sig­
nal strength above S9 was indicated
directly in decibels.

The c ircuit for an S-meter is s imilar
to that of a basic voltmeter having an
amplifie r dri ver, and recei ves its signal
voltage level from an y circuit in the re­
ceiver that pro vides a relatively pro­
ponional response to the amplitude of
an incoming signa l. Fig. 3 shows one
of the many techniques for implement­
ing an S-meter, in which the incoming
signal is sampled and rectified, with
the res ulting DC voltage applied to a
mcter withi n a bridge ci rcuit. The tran ­
sistor is biascd to obtain a "zero" indi ­
cation on the meier in the absence of
an incoming signal. The rectified volt­
age, which is essentia lly proportional
10 the strength of the incoming signal,
will dri ve the meter up scale, providing
the user with an indication of relati ve
signal strength.•
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Fig. 2. An AFC circuit implemented with a mraClOr. Tuning voltage is derived from the
FM detector.

the receiver's circuit to measure the
relative signa l stre ngth of an incoming
signal. The meter provided a vis ua l in­
dication of signal strength. Modem re­
ceivers use an LCDfLED bar for the
same purpose. At one time, e lectron­
ray tubes, sometimes called car's-eye
tubes, were used. They provided a soft
green glow in a somewha t round con­
figuration where a dark pic-shaped
wedge existed on one side . The wedge
would get narrower as the signal
strength increased, and pro vided the
user with an indi cation o f tuning. The
wedge provided little in the way of a
relative signa l strength be tween sta­
tions unless the stre ngth di fferences
were significan t.

Signa l strength indications arc re la­
tive and not absolute because of the
many involved variables that affect the
meter indication. In the past, S-me ters

Fig. 3. S-meler circuit, The signal output
from 1M IF is sampled, rectified andfiltered.
The rectified voltage amplitude is essentially
proportional to signal amplitude .
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Fig . 6. Series-shu", diode noise limiter
used with tin AM detector. Capacitor C rs­
tablisnes a long lime constant 10 hold the
switch threshold during a noise pulse,

of the pulse is removed. The c ircui t is
se lf-adjusting in terms of signa l ampl i­
tude. such that an incoming signa l at
any fa irly constant amplitude will
charge capac itor C to a threshold volt­
age value and the signal ampl itude at
that level will not he treated as noise.
unless it al so ex hibits a steep wave­
front. Noise limiters arc quite effective
for the communication o f voice with
minima l distortion, but the rapid level
changes contained in music will cause
a noise lim iter to clip and distort the
audio

Perhaps one of the s imple r design
versions is the d irect conversion super­
heterodyne. which converts directly
from RF to audio. It embodies the prin­
c iples (If the superhe terodyne without
the complications of the IF amplifier.
In othe r words. the detector is pre­
ceded hy a mixer-oscillator providing
a direct frequency con version from a
selected rad io frequency to an audio
s igna l. Because of the close frequency
proximity between the RF and oscillator.
(he trick is to prevent the local oscilhuor
from masking the incoming signa l. II

liFO

Fig. 7. A variable fre quency BFO imple­
mented with a Cotpitts oscillator. A
varactor is utilized for f requency control ,

CIRCLE 42 ON READER SERVICE CI\RI::

~ </-<0 NO TUNERS

~
(""tI,.--":;;:;- ..'" NO RADIALS

d,,'-' *'" NO COMPROMISE
~"'-,§/' PRICES START AT 549.95

"",,,," *~ SEVEN EXCELLENT REVIEWSf:,'-' ~~o JUS T DON'T HAPPEN BY CHANC E
~." CALL us FOR A FREE CATALOGUE

c",~ SII """_ '" 1J. Oel.. 1''': n, SIP'· 'US; 1J. .. . ... 1111
.~ co. DI C. ' til ; WII., ..... ,,,, ; 11 ..... lt94. 1J. ~". ltll

ASK ABOUT OUR NEW ,SOTRON 160C!

:... BILAL COMPANY l'
~ 137 MANCHESTER D RIVE

f l OR ISSA NT. COLORADO 1011. "" II
(719) 6 87-0650 i'#

Si,e.httoo-·n : IS J,' . II " ,·

Put the weather
on your wall

11M: Wnltht'f" Plctun-nt is an eye---p:llJ)ing new
1I..a1l unit that rontin~ dbpla)'S all thl: , ita!
"nltht-r data you have selected, ",ith"ue tualing
10 pm.1\' II~n~ hutton. Big red numerals are f'a'o).

10~ from acrtH; the room. day or nighL Avail­
able in ('>'-'0 sires. in brushed aluminum or elegam
'IOIid teak liam::. The separate l;OIJlmI unit pro­
l'~ dl1.ai1ed dala-more than enough to ~i.~

e'>'al lhe reos dedicated "ealher hilT.
Purchase the Weather Picture toge ther with the

incomparable ULTl\1ETER· Weather Station.
starting at under $400. Or add n to your exi sling
ULTIMETER System for less than Sl 70. Il's easy
til add programmable display modules to The
Wealhcr Picture now or late r as needed.
Por complete de t ails, call toll-free, fa" , or write us.
Orvisit ourWeh Site to see and tryour ULTIME1l'R
Sy-acms. "The best!' says Weurlu"w.-'ldl maga-

,j~ (5N6)· 1 -800-USA-PEET
or 732-53 14 6 15 tl\X: 731-SI7-0htlll

www.peetbros.com
cl' EET BROS CQ~Ir.~

130 8-8107 Doris Ave.• Ocean , :-lJ 07712

NEW fo r h am radio operators !

Final notes

The superhete rodyne rece ive r con­
cept was deve loped in 1932 and has
e xisted with little change ove r these
many years. The development of intc­
grated circuits has made the assemb ly
and design of a receiver much simple r.
with res ults far exceeding those of the
original design, With the evol utio n of
receivers , the numbe r of convers ion
steps and the narrowing of the signa l
passband have brought forth some
very interest ing designs.

When a cont inuous wave (CW) sig­
nal or a single sideband (SS B) signa l is
to he received. it is necessary for the
rece iver to beat (mi x) a loca l signal
against the incoming signa l. The heat
note created when listening to a CW
signal must be audible: otherwise, the
operator hears only noise popping in
the receiver, The typical beat note pro­
duced is usually between 400 and
1200 Hz and is se lected for ease of
copying. A BFO can be implemented
by using ei the r a fi xed or variable fre ­
quency oscillator. A variable one is
shown in Fig, 7.

For SS B operat ion. the BFO is used
for carrier reinse rtio n where the osci l­
lator is hete rodyned agai nst the incom­
ing signal to become the carrier that
was removed at the transmitter. To
provide proper recove ry of audio. the
BFO's frequency mu st he in the same
relationship position to the sidehand as
was the original carrier. If the BFO wa..
ope rating at any othe r frequenc y. the
audi o would tend to sound unnatural .

0::: 11J ± ru':::'NG
h VARACTOR r.
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Perhaps the simplest and most effec­
tive noise limite r is a series-shunt lim­
iter as shown in Fig. 6. Signal and
norse voltages are developed across
the res istor network and would nor­
mally be transferred to the audio stage.
However. very little of the noise pulse
is allowed to pass through the circuit
onto the audio stage as the noise pulse
itself is used as the trigger to close the
noise gale.

The voltage across res istor R will in­
crease during a noise pulse . causing di­
odes O land 02 to react. The noise
pulse has a steep wavefront and a high
amplitude that drives the shunt d iod e
D2 into conduction during the duration
of the pulse. Duri ng conduction, 02
shorts the audio path 10 ground through
the low reactance of capac itor C.

Si multaneously. diode D l will he re­
verse biased. essentially disconnecting
the audio path between the de tector
and the audio amplifier. Some of the
noise pu lse will pass through because
the diodes are not perfect switches . but
the offending high amplitude portion
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