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S-Meters

How well does your two meter
FM tranamitier hunting setup
work when the signal is really
weak? Getting an accurale bear-
ing with a beam or quad s tricky
when the signal just barely breaks
the squelch. Such siteations are
commaon al the beginning of
hunis, pariculary after you leave
the high elevation of the staring
peini.

Today's VHF and UHF rigs are
wary sensitive, but their S-meters
are not. The 5-meter takeoff point
must be at an early stage inthe IF
chain 10 minimize saturation el
facts and give maximum dynamsc
range (which is none too high any-
way). So the typical S-meter
doesn'l star upscale unbil the sig-
nal is aboutl 10 dB above the
threshold of detection.

There have been a lot of hunis
where I've gone well ovir haltway
o ther hidden T before getting 5-
meder readings Qgood enough 1o
use for bearings. Without mater
indications, the only way most
hunters can get a bearing is 1o find
the squelch break points and av-
afage belwesn tham. This mathod
Is often inaccurate due to flutter
and locel nolse conditions.

The betler equipped you ane 1o
gel bearings on weak carriers,
the batiar your chance of winning
the hunt. Wouldn't it be great i
there were a way 1o indicate the
strength of signals that are oo
puny to move typical S-meters?
There is!

Squelch Secrets

Ewer notice that the squelch on
youf VHF-FM rig opens progerly
on stations that are too weak fo
read on the S-meter? That's be-
cause the squelch senses the sig-
nal level in the IF ditferently from
the way that the S-meler does
thas. i the squelch worked like the
S-mafar. it would be very insensi-
tive and unreliable. Instead, the
squelch uses the “quisting™ ef-
lect that occurs on even the
woakest FM or CW signals.

Because of the very high gain of
the IF stages in an FM receiver,
the FM detector slage (the dis-
criminator) oulputs a high lewel of

random noise when it's not re-  TH-7950 and TM-621A transcaivers.

ceiving & signal, sometimes as
greal or greater than the peak
audio level of typscal signals. Most
of the noise is atl high audio fre-
quencies, well above the pass-
band of the speaker amplifier.
When any carrier-type signal
[such as FM) comes in, even ifitis
very weak, this noise Is guieted.
The stronger the signal, the
greater the quigling,

Figure 1 shows the oulput
stages of a typical FM receiver.
Signal pickup for the sgquelch
comes dingclly from the diserimi-
nator and passes through an au-
dio high-pass fller. The system
sEN5es the SUPErsoNic noise com-
ponenis imstead of the voice
range audio, then amplifies and
rectifies the noise. Nexl, a logc
circuit decides if thera is enough
quieting bto represent a signal. If
a0, the sgquelch gale connects e
diggriminator awdio through & low-
pass fiker (the de-emphasis nat-
wark) 1o the speaker amplitier. In
many radeos, the squelch control
varigs thie gain of the noise ampli-
far, as in Figure 1. In other seis,
such gs the Kemwood TR-7950,
the squelch pot is part of the logic.

WAEBDLO s Noise Meter

Wiy nat meter the squelch de-
tector? Graat ideal The rectified
noige Is a very sensitive indicator

af the relative strength of feeble
signals.

There arg two mathods for me-
tering noise on ham VHF-FM
transcaivers, The easies! way s1o
find a takeoff point in the recesver
where there is a DC voltage pro-
portional to the noise, then amps-
fy that wollage io drive a meter.
That's whal Vince Stagnaro
WABDLO did with hiz TR-7850
two meter rig. It's practical lor oth-
arrige, loo.

WASDLO's meter box fealuras
a switch, 52 (see Figure 2) to
make thie unit either a nolse meter
or an external S-meter that tracks
the one in the TR-TE50. With this
system, you hunt weak signals
using the nbise meter then, when
the Sgnal 9es o near bull quied-
ing, switch 1o the S-meter position
and use your dashboard meler
instead of the small one on the
transcaiver.

The collector of transistor G112
in the TR-7330 is an ideal noise
meter pickoff point. With no sig-

nal, rectified noise wns 012 on
hard, resulling in 012 collecior
vollage near 2ero. As Ihe signal
diriver b 01 2 decreases until it is at
cutoff, and the collecior voltage
risas 1o about + 7.3 volts. Tha 5
mater tapoit for the TR-7950
comes from TP3, which varies
fram O valls with no signal to +1.6
wvolts at full scate.

The meter amplifier unit s bags-
cally a straightforward O:C gain
stage using the Mational LM324
quad op amp, UZ. (See Figure 2.)
This chip s ideal because it works
wiven inpul vollage is near zero,
with no need for a negative supply
voltage. Be sure o strap and
ground the unused sections, as
Shionwr.

Easy-To-Find Parts

Most pars for this project are
carried el Radio Shack. L1-L2
and C1-C4 are filers lo keap RAF
oul of the radio and meler cir-
cuitry, and can be omitiad if there
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Figure 1, Block disgran of a portion of a hypical VHF-FM receiver,
showing the discriminatar, audio, and squeleh,
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Figure 2. Schematic diagram of WASDL O 's noise mefer and external S-meler circull for use with the Kenwood
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are no such AF] problems in your
selup. Youcan make L1 and L2 by
windang 50 turns of 426 wire onan
Amidon T-37-2 (red) toroidal core.
M1 is a 50 microampars lighted
matar for nighttime usa. /1 is 18k
for the TR-FE50.

An optional LED bar graph
indicator (U3 and associated
components) tracks the 50 mi-
croamp meter movement. The
LEDs are handy for chacking
g O Signal keved out of the cor-
ner of your eye on night hunts.
Use & variaty of cobars (o aid visi-
Bility if you wish.

Vince built his meter amplifier
on a predrilled grid board, Radio
Shack part number 276-158.
There's plenty of room to add
OIS QOO0ES, SUCN a5 INE mnlers
nal attenuatar frarm the March
1989 “Homing In'' column. Use
sockets an the ICa for ease
of setup and troubleshooting.
Make the three connections from
the radio to the box (S-meter,
noige meler, and ground} with
ribbon or other multicanductor
cabla,

Metering a Dual-Bandar

Hunts on 220 MHz are gaining
in popularity, as are duakband
rige such as the Kenwood

TM-B21A. WABDLD recently
got one and modified his noise
metar box for use with it. The Thi-
G214 Is & very compact unil with
surface-mount components. |
sugnes! you gel the senice manu-
al for i, of any olher rig you wWish to
madily, to aid in locating tap-off
points.

Moige meler inpul an the TM-
8214 comes from signal 50-1 at
the connecior on the main board.
With no signal, there are 0.6 volts
present at 50«1, drogping bo 0.55
wolis with the squelch open. This
shift & much smaller and of oppo-
site polarily to the shift in the TR-
7860, so an amplifierfinvartar
slage isused. U2k and agsociated
components in the inset box in
Figure # replace H4—HE, connec-
ing at points A and B.

Tap off signal 50-1 without
digturbing the delicals surace
mount PG boards by removing
the proper pin from that conmec-
tor, soldering the added wire
to the pin, and then reinstalling
the pin inlo the connector and
plugging It back in, S-meler
pickall for the TM-B21A is af test
point TP-1, which has +4.85 volls
at full scale. TP-1 sticks out of the
fwa mater board in the TR-G21A
R1 in tha mater amp ks changed 1o
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120k because of the highar signal
leval.

Checkout and Operation

For initial checkout, leave L1
and U2 out of the sockats. Apply
+12 volls input, close 51, and
maasure the voltage at the output
of regulatar U3, If it’s nat close 1o
+8 wolts, change A13 as neces-
sary. For the TM-G21A, adjust R16
for 0.6 volis at the tap of the patl,
Connect +9 volts to U2-1 with a
clip lead and adjust R10 for exact-
Iy full scale on M1.

Tlovw, turn aff the power, remove
the clip lead, and install U1 and
U2, Sat 52 1o the "5" position,
and apply a strong ondragquancy
signal 1o the receiver. Adjust A2
for exacily tull scale on M1. Ad-
just A1 wntil all except the lasi
LED cormes an, then skowly ine
creasa A11 wntil that last LED just
COmeas on.

Sal 52 (o 1he NoISE pogition and
adjusl RE or R21 for exacily full
scala on M1, with the strong sig-
nal still applied. For the TM-821A,
réernovi the signal and adjust R16
1o zaro the meter. Repeat the
adjustments of A21 and R16 if
MBCESSary.

For hunting. adjust the squelch
control im e g 10 el & near 2erg

reading on the nolse meler when
there's no signal coming in. Waak
signals will then move the noise
mater upscale, You'll be amazed
how éasy it is 1o gel bearings
on them! Switch 0 the S-meter
position a8 signals become
stromger and the noise meter
1ops out.

Remember: | sasd that there ane
Two methods bor noise metering. If
you can't find a good DC take-off
paint in the squelch clrcuit of your
particular VHF-FM recaivar mod-
&, you can use the second meth-
od. Tap off the noise at the dis-
crminalor and build an external
high-pass filter, noise amplifier,
rectifier, and metar amplifier. It's
easler than it sounds, A schematic
and full delaits are in the T-hum
book. (Moall and Curlea, Trans-
mitter Hunfing—Radio Direction
Finding Stmplified, TAB Books
#2701, . 156, Available from Un-
che Wayna's Bookshelf.)

How o you hunt when the hider
is varying the transmitter powes,
making both the S-meter and
noise meter bounce around ke
crazy? You'll want RDF equip-
ment thal does not depend on sig-
nal amplituda to obtain beanings.
We'll discuss such units in the
next column. B



