DESCRIPTION OF ELECTRICAL CIRCUIT MODS 128 AND 994

The general circuit arrangement consists of an
R. F. stage, a combined oscillator and first detector,
an L. F. stage, a combined second detector and auto-
matic volume control and a single Pentode output
stage. A Type-80 rectifier, together with a suitable
filtering system, provides plate and grid voltages for
all tubes and field excitation for the loufispeaker.

The signal enters the receiver through a shielded
antenna lead and is applied to the grid of the R. F.
tube through the antenna coupling transformer. The
secondary of this transformer is tuned to the signal
frequency by means of one unit of the gang-capacitor.
The output of this stage is transformer coupled to the
grid circuit of the first detector, which is also tuned to
the signal frequency by a unit of the gang-capacitor.

Combined with the signal in ‘the first detector is
the local oscillator, which is always at a 460 K. C.
frequency difference (higher) from the signal fre-
guency. A separate coil system and the third unit
of the gang-capacitor are used in this circuit.

In conjunction with these three tuned circuits, it
is well to point out that three different groups of
tuned circuits are used, one for each tuning band. A
three-position selector switch is provided for selecting
the band in which the desired signal is located. In
addition to selecting the desired coil system, addi-
tional groups of contacts are provided for short-cir-
cuiting the preceding lower frequency R. F. and
detector coils and the two preceding oscillator coils.
This is to prevent “dead" spots due to the absorption
effects caused by the coils, the natural period of
which, with tuning capacitor disconnected, fall in
the next higher frequency band. .

The output of the first detector, which is the I. F.
signal (460 K. C.), is fed directly through two tuned
- circuits to the grid of the [. F. amplifier stage. The
L. F. stage, which utilizes Radiotron Type-6D6, uses
two transformers, which consist of four tuned circuits,

all of which are tuned to 460 K. C.

The output of the I. F. amplifier is then applied to
the diode electrodes of the Type-6B7, which is a com-
bined second detector, automatic volume control and
A.F. amplifier. The direct current component of the
rectified signal produces a voltage drop across resistor
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R-12. The full voltage drop constitutes the auto-
matic bias voltage for the R. F. while a tap is pro-
vided for the first detector and I. F. voltage. These
automatic bias voltages for the R. F, first detector
and I. F. give the automatic volume control action
of the receiver. The volume control selects the
amount of audio voltage that is applied to the grid of
the Type-6B7 and thereby regulates the audio output
of the entire receiver.

The output of the Type-6B7 is resistance coupled
to the grid of the Type-41 tube, which is the power
output amplifier. This tube is operated as a Pentode
and provides high audio gain and satisfactory output
power. The plate circuit of the output stage iIs
matched to the cone coil of the reproducer by means
of a step-down transformer.

The tone control consists of a variable resistor and
fixed capacitor connected in series across the primary
of the output transformer. At the minimum resis-
tance position of the variable resistor, maximum
attenuation of the high audio frequencies is obtained.

Plate and grid voltages for all tub. . are supplied
from the output of the rectifier-filter system. A
Type-80 is used as a rectifier and a suitable network
of capacitors and resistors gives the necessary filtering
and voltages. The loudspeaker field is used as a filter
reactor.

(1) LINE-UP PROCEDURE

The line-up procedure of this receiver is somewhat
involved and it is important that these instructions
be carefully followed when making adjustments.
Properly aligned, this receiver has outstanding per-
formance; improperly aligned, it may be impossible
to receive signals on all bands.

Equipment

To properly align this receiver, proper test equip-
ment must be used. This consists of a modulated
R. F. oscillator having proper frequency range, an
output indicator, an alignment tool and a tuning
wand. These parts, which are shown on page 1
have been developed by the manufacturer of this
receiver for use by service men to duplicate the
original factory adjustments.
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tor adjustments, the accuracy of the present adjust-
ments may be checked by means of the tuning wand

The tuning wand consists of a
bakelite rod having a brass cylinder at one end and a
special finely divided iron insert at the other end.
Inserting the cylinder into the center of a coil lowers
its inductance, while inserting the iron end increases
its inductance. From this, it is seen that unless the
trimmer adjustment for a particular coil is perfect at
alignment frequencies, inserting one end of the wand
may increase the output of a particular signal. A
perfect adjustment is evidenced by a lowering of out-
put when either end of the wand is inserted into a coil.

The shields over the R. F. coil assembly have a
hole at their top for entrance of the tuning wand. The
location of the various coils inside of the shield is
shown in Figure 8. An example of the proper manner
of using the tuning wand would be to assume the
external oscillator were set at 1720 and the signal

tuned in, and the output indicator should be con-
nected across the voice coil of the loudspeaker. Then
the tuning wand would be inserted, first one end and
then the other end, into the top of the three trans-
formers at the left of the R. F. assembly, facing the
front of the chassis. A perfect adjustment of the
trimmer would be evidenced by a reduction in output
when each end of the wand is inserted in each of the
three transformers. If one end—for example, the
iron end—when inserted in one coil caused an in-
crease in output, then that circuit islow. An increase
in 'the trimmer capacitance would be the proper
. remedy.

(2) L F.TUNING CAPACITOR ADJUSTMEMTS

Although this receiver has one I. F. stage, two
transformers having four adjustable capacitors may
require adjustment. The transformers are all

peaked, being tuned to 460 K. C.

A detailed procedure for making this adjustment
follows:

(a) Connect the output of an external oscillator
tuned to 460 K. C. between the first detector giid and
ground. Connect the output indicator across the
voice coil of the loudspeaker.

(b) Place the oscillator in operation at 460 K. C.
Place the receiver in operation and adjust the station
selector until a point is reached (Band A) where no
signals are heard and turn the volume control to its
maximum position. Reduce the oscillator input until
a slight indication is obtained in the output indicator.
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This completes the I. F. adjustments. However,
it is good practice to follow the I. F. adjustments
with the R.F. and oscillator adjustments due to inter-
locking which always occurs.

(3) R.F. OSCILLATOR,AND FIRST DETECTOR
ADJUSTMENTS

Four R. F., oscillator and first detector adjust-
ments are required in band “A."” Three are required
in bands “B”’ and “C.”

To properly align the various bands, each band
must be aligned and individually in the order given.
This is “A,” “B” and “C.” The preliminary set-up
requires the external oscillator to be connected be-
tween the antenna and ground terminals of the
receiver and the output indicator must be connected
across the voice coil of the loudspeaker. The volume
control must be at its maximum position and the
input from the oscillator must be at the minimum
value possible to get an output indication under these
conditions. In the high frequency bands, it may be
necessary to disconnect the oscillator from the re-
ceiver and place it at a distance in order to get a
sufficiently low input to the receiver.

The dial pointer must be properly set before
starting any actual adjustments. ‘- This is done by
turning the variable capacitor until it is at its maxi-
mum capacity position. One end of the pointer
should point. exactly at the horizontal line at the
lowest frequency end of band “A,” while the other
end should point to within 1/64-inch of the horizontal
line at the highest frequency end of band “A.”

Figure 8—Location of Coils in Shields
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' Band "A"
(a) Set the Band Switch at “A."”

(b) The oscillator series capacitor, located on the
rear apron of the chassis, should be set at about the
center of its range.

(c) Tune the external oscillator to 1,720 K. C.,
set the pointer at 1,720 K.C. and adjust the oscillator,
detector and R. F. trimmers for maximum cutput.

(d) Shift the external oscillator frequency to 600
K.C. Tune in the 600 K.C. signal, irrespective of
scale calibration, and adjust the series trimmers,
located on rear apron of chassis, for maximum output,

at the same time rocking the variable tuning capacitor.
Then readjust at 1,720 K. C. as described in (c).

Band “B"
(a) Set the Band Switch at “B.”

(b) The detector and antenna trimmers should
first be tightened to approximately 3/, maximum
capacity (turned 3/ of the way in).

(c) Tune the external oscillator to 5,160 K.C., set
the pointer at 5,160 K.C. Adjust the oscillator trimm-
er for maximum output. The trimmer should be set
at the first peak obtained when increasing the trimm-
er capacitor from minimum to maximum.

(d) Check for the image signal which should be
received at approximately 4,240 K. C. on the dial. It
may be necessary to increase the external oscillator
output for t}‘ﬁs check.

(e) Reduce the capacity of the detector trimmer,
while rocking the tuning capacitor, until the signal
disappears. The first detector circuit is then in
alignment with the oscillator circuit and the Type-
6A7 tube is blocked. Then increase the capacity of
the detector trimmer, while rocking the tuning capa-
citor, until the signal is peaked for maximum output.

(f) The antenna trimmer should now be peaked
for maximum output. [t is not necessary to rock the
main tuning capacitor while making this adjustment.

Band “C”"
(a) Set the Band Switch at “C.”

(b) The detector and antenna trimmers should
first be tightened to approximately 3/4 maximum
capacity (turned ¥ of the way in).
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set the pomter at 18 M. Adjust the oscillator trimmer
for maximum output. The trimmer should be set at
the first peak obtained when increasing the trimmer
capacitor from minimum to maximum.

(d) Check for the image signal, which should be
received at approximately 17,080 on the dial. It may

be necessary to increase the external oecillator output
for this check.

(e) Reduce the capacity of the detector trimmer,
while rocking the tuning capacitor, until the signal
disappears. The first detector circuit is then in
alignment with the oscillator circuit and the Type-
6A7 tube is blocked. Then increase the capacity of
the detector trimmer, while rocking the tuning capa-
citor, until the signal is peaked for maximum output.

(f) The antenna trimmer should now be peaked
for maximum output. It is not necessary to rock the
main tuning capacitor while making this adjustment.

Output Indicator

Indicator is a neon lamp visual
output indicator designed for
use in conjunction with the
Stock No. 9050 Test Oscillator.
The indicator is very sensitive
to changes of volume and fre-
quency. It consists of a tapped
transformer (giving three im-
pedance inputs), a potenti-
ometer and a neon lamp.

Oscillator

0 K. C. to
25,000 K. C.

N
Tuning Wand

consists of a bakelite rod having a brass cylinder
at one end and a special finely divided iron core at
the other end. Inserting the brass cylinder into a coil
lowers its inductance, while inserting the iron in-
creases the inductance. From this it is evident that
before adjusting trimmers, the adjustment may be
checked by inserting each end of the wand into the
coil. Proper adjustment is evidenced by a reduction
in output with either end of the wand inserted into
the coil. The wand is 7'" long and 5/ 16" diameter.
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