
there should be no need to get at it
again, assuming that the constructor
takes reasonable care in the selection
of resistor and capacitor ratings to
prevent the possibility of failure in
use.

A more conventional construction
of this entire amplifier would un-
doubtedly reduce the hum level still
further, and if a larger power trans-
former were used-one which could
supply the 0.9 amps of filament current
required by three 6 -volt tubes in the
input section-the electrostatic field
existing between heater and cathode
of the present first 12SL7 would be
reduced. If made in two units, how-
ever, it would be preferable to use a
separate cable from the power section
to the preamplifier to carry the heater
current, although the signal from the

PARTS LIST

C3
Ca, Cs
Co
C7, CO3 Cto, Cil 750 ALµf, Centralab Hi-Kaps

.006 µµf, mica
0.1 µf, 400 v, paper
15-15-10/450 electrolytic
10,000 (all values Y2 -watt
unless otherwise specified

2200
0.12 meg, 1 -watt
1.0 meg
0.1 meg
47.000, 1 -watt
0.5-meg potentiometer

C1, C2, C14, 0.05 µf, 400 v, paper
.003 µf, mica
.002 µf, mica
250 µµf, Centralab Hi-Kaps

C12
C73
C15a, 6, c
R1,

R2, R5, R.,0
R3, Re
R4
R7
Ra
R9. R11), R,,
R13, R14, Rtn,

R16, R22 0.27 meg
R77 0.12 meg
R18 82,000

preamplifier to the power section is
of a relatively high level and it is
possible that no trouble would be en-
countered from this source.

If additional gain is required, the
cathode follower section of V2 can be
changed to a conventional amplifier,
thus giving approximately 32 db more
gain than with the present arrange-
ment. For the uses for which this
amplifier was designed, however, this
should not be necessary. Another pos-
sibility is that a 6SN7 could be sub-
stituted for the 6SL7 used as V2, (if
a filament transformer were being
used, together with 6 -volt tubes) again
using the amplifier connection rather
than the cathode follower, and the in-
creased gain would be of the order
of 10 db. This suggestion would only
apply if the filaments were arranged

R,9
R20
R21
R23,
R25

R24

R26
Ro7, R32
R23

R30
R31
R33
R34
SW1
SW2

SW3
1. V.
Vs

68,000
33,000
0.39 meg
0.18 meg
56,000
1000
0.1 meg, I -watt
special volume control
(see text)

0.56 meg
2700
82,000, 1 -watt
22,000, 1 -watt
Mallory 3136J
Mallory 31151, modified
(see text)
Mallory 3115J
12SL7
12SJ7

The parts not specifically described
for the power section are as follows:
C1 0.5 µf, 600 v, oil filled, bathtub

to be supplied from a transformer
winding, since the 12SN7 will not
operate in a series string with the
12SL7 and the 12SJ7, inasmuch as
the 12SN7 draws a filament current
of 0.3 amps. These are design modi-
fications, and some ingenuity on the
part of the constructor will be neces-
sary to arrive at the exact desired re -
suit. It is felt, however, that the amp-
lifier as described performs satisfac-
torily, and that no changes are neces-
sary for the purpose for which it was
designed. The amplifier was designed
for one application-that of modern-
izing an existing installation, or for
providing a control arrangement
which could be adapted to cramped
quarters with the greatest of ease.
This requirement is fulfilled ade-
quately by the arrangement shown.

C2 40-40-40/150, electrolytic, with in-

sulating tube
Ca, C4 125 uf, 350 v, electrolytic, with

insulating tube
C5 40-30.20.10/450, electrolytic
Cs 0.1-0.1, 600 v, oil filled, bathtub

type
R,, R2 600, 5 -watt
R3 500 -ohm wire -wound potentiometer
R4 15000, 10 -watt adjust to provide

36 volts across filament string.
R5, Re 6800, 2 -watt
R7 5, 5 -watt
SW, SPST toggle switch

T1 push-pull input, special channel
mounting, no d.c. in primary;
Freed 17290

T2 4000 ohms plate to plate, 4 -846 -
ohm secondary; Freed 15929

T3 325-0-325 v at 50 ma; 5v at 2a;
6.3v at 2.5 a. Freed F-413

X1, X2 200 ma selenium rectifier

FM Tuning Indicator
L. B. KEW

Features of a new indicator tube for FM receivers.

AS the FM band continues to gain
in popularity and widens in the
offering of its program coverage,

an increased use of these static -free
facilities will be made not only by the
listening public, but also for record-
ing studios, transcriptions of pro-
grams and tape recordings for fu-
ture use. Such services require that
no distortion at all be present in the
signal source, consequently an accu-

rately tuned receiver is the answer.
Appearance on the market of such

precise tuners as the Browning RV -
10 FM tuner, or RJ-12A FM/AM
tuner, possessing tremendous gain
ahead of the audio -restoring stages,
precludes the employment of the fami-
liar 6U5 tuning eye, connected so as
to indicate the maximum limiter cur-
rent, as a means of resonance indica-
tion. For the amount of voltage de-

veloped across the limiter grid resistor
is often so great as to overlap the tun-
ing eye. Hence, it is impossible to
find the exact center of the carrier ex-
cursion during modulation. It can al-
so be shown that a slight misalignment
of the intermediate frequency chan-
nel will lead to a false tuning point,
and consequent audio distortion, espe-
eially when a high percentage modu-
lation signal is being received.
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Fortunately, this situation can be
remedied through the installation of a
new tuning eye indicator tube, the
6AL7-GT, diagrammed in Fig. 1. Re-
quiring an octal socket and a six -wire
cable, the installation iu either of the
above -mentioned tuners requires less
than an hour, including time to re-
move the presently installed resonance
indicator (6U5).

Fig. I. Schematic of 6AL7GT.

Figure 2 shows the limiting stages
and discriminator of these tuners,
which are identical. The new reson-
ance indicator is wired so that it func-
tions as an indicator of maximum lim-
iting current and also as a zero -center
voltmeter, connected to the output of
the discriminator. This is one of sev-
eral possible methods of employing
this tube, but it is the method em-
ploying its versatility to the fullest
for use in an FM tuning system.

It will be necessary to make up the
wiring harness and socket, as these do
not come ready-made at the present
time. Secure an octal socket and shell,
and a 3300 -ohm, Y2 -watt resistor. Con-
nect the resistor between pins 6 & 8,
mounting the resistor across the base
of the socket, and using the lower
wiring holes in the contacts. Then

To D5
Deflection

tof Plate

6SJ7
1st. LIM.

.0047

strap pins 1, 2, and 6 together and
join that lead of the cable that will
be used as ground. Terminal 3 is
connected to the cable lead going to
B, while terminal 4 will connect to the
discriminator cable lead. Pin 5 con-
nects to the lead connecting with the
s -v -c voltage line, whether that line
be in the FM tuner or in the combina-
tion F M/AM tuner. Terminal 7 is the
active heater lead, connected to the
heater supply line. All connections
from the cable are made to the tuner at
the identical points from which the pre-
sently installed cable connects. Howev-
er, it will be necessary to attach the
discriminator lead that comes from pin
4 to 1W filter network before going to
the hot diode cathode pin on the 6H6
discriminator socket. In these tuners,
this is also #4. Use a 3-5 megohm.
1 -watt resistor, and an 0.05-mf con-
denser as shown for this circuit ele-
ment. Failure to connect the cap-
acitor will cause the zero center de-
flection plate to fringe at the edge with
modulation taking place, thus making
it difficult to tune. However, this
combination will in no manner load
the diode, nor interfere with the in-
stalled standard 75 micro -second de -
emphasis circuit.

To understand the action of the
6AL7-GT in tuning a station accu-
rately, refer to Fig. 3. The target of
this tube is a translucent screen, of
two vertical columns. The lower half
of both columns is connected to the
limiter circuit, so that as the a -v -c
voltage increases, this will cause a

shortening of the beam. This action
aids in locating stations easily. How-
ever, the upper left -half of the beam
remains at ground potential at all
times, as a reference point to which
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6SJ7
2nd. LIM.

the upper right beam is adjusted for
zero direct current voltage occurring
across the discriminator loading re-
sistors. Consequently, to obtain per-
fect tuning of the set, the lower half
of the beam should rise as far as pos-
sible while the line across the upper
segment should be a horizontal line.
Tuning through a few stations will
soon familiarize the user with the ac -

Fig. 3. Target of 6AL7GT.

tion of the eye.
It may happen, in those locations

where signals are strong, that there
will be so much limiter current flow-
ing as to practically extinguish the
beam on the tube. This can be cor-
rected easily by using a voltage -divid-
ing network across the a -v -c line,
comprising two 2-megohm, /-watt
resistors in series, with the deflection
electrode connected at the midpoint of
the resistor network. Such a load will
in no matter interfere with the a -v -c
action of the receiver.

The installation of this new indi-
cator will well repay the effort and
cost involved, as it assures the perfect
tuning of your FM tuner.

While some users may well prefer
to install expensive meters for tuning,
the device described serves as well.

8+

To Di
Deflection Plate

Fig. 2. Limiter and discriminator stages of typical FM tuner.
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