MODEL E-89

Eight-Tube, Three-Band, A-C Radio-Phonograph

Electrical Specifications

FreEQUENCY RANGES

“Standard Broadcast™.............. 530- 1,800 kc
“Medium Wave”,................ 1,800- 6,300 kc
“Short Wave™........covvvvennn. 6,300-22,000 kc
Intermediate Prequency.........cooviiiiiiiiennnnn.
RapioTRON COMPLEMENT

(1) Type-6L7.....ccvvveviiinnnnnn. First Detector
) Type6)7. cvneniiiiiiinan.. Oscillator
(3) TYDC iR Fos 5 s s s w s s Intermediate Amplifier
(4) Type-6H6. ....... Second Detector and A.V.C.
Pilot AMPS (3)is ae e meimssnsie wpim vinsin siow 10 gin ara s o simnr s
PowEer-SupPLY RATINGS

Rating AL ..ottt iiinnieeennnns
Rating Bioiwmomoomsn o omeswsmemsmsssneesmssesmsmes
Power OuTpPUT
Undistorted:.:.co:sinimssvimsasamssimins 2 watts
Maximum.........cooiiiiiiiiiiinnn.. 4.5 watts
PHONOGRAPH

Type oo Manual
Turntable Speed :civvvvivevaesinemwmenes 78 r.p.m.
HEIFHt oouionsimmams oo msmemms osmsm s iee 5 i s e m s ome s
NWVHAERT 5050550 6.6 505 60615 00 305 505 00 5.8 05 558 6 6 60 50803 60906 3 6 L 6. &
Depth - .. e

Weight (net)
Weight (shipping)

................ N eiiiiiieeiee... 27% inches

Chassis Base Dimensions . .............c.cveuiuenen.n.

Over-all Chassis Height ............................

....................................

ALIGNMENT FREQUENCIES

“Standard Broadcast™..... 66 Sais 6 B e o6 418 06 B oge
600 kc (osc.), 1,500 kc (osc., ant.)
“Medium Wave™............ 6,000 kc (osc., ant.)
“Short Wave”....c.oevunnn. 20,000 kc (osc., ant.)
......................................... 460 kc
(5) Type-6F5............ Audio Voltage Amplifier
(6) Type-6F6....ccvvvivveeennnn.. Power Output
(7) Type-5Z4................ Fulll Wave Rectifier
(8) Type-6ES Tuning Tube
.............. Mazda No. 46, 6.3 volts, 0.25 amperes
............... 105-125 volts, 50-60 cycles, 85 watts
............... 105-125 volts, 25-60 cycles, 88 watts
LoOUDSPEAKER
Type..... 68 A8 L S 656 RE 5 5 9 €18 B Electrodynamic
Impedance (V.C)......... 2.2 ohms at 400 cycles
Type of Pickup.......... High-impedance magnetic
Pickup Impedance ....... 1,400 ohms at 1,000 cycles

42 % inches

.................................. 15% inches
................................... 98  pounds
................................... 128  pounds

.................. 12 inches x 7 inches.x 21/, inches

. 8% inches

Operating Controls. (1) Power switch-Tone, (2) Tuning, (3) Volume, (4) Range selector, (5) Radio-Phono-volume

Tuning Drive Ratios ...............oooiiiiiiiiian..

.............................. 10 to 1 and 50 to 1

General Description

This Radio-Phonograph Combination consists of an
eight-tube radio receiver and a manually-operated
phonograph combined in one cabinet. The super-
heterodyne circuit is used with such features of de-
sign as built-in doublet antenna coupler; improved
plunger-type air-dielectric adjustable trimming capaci-
tors in the antenna and oscillator coil circuits; high-
efficiency first detector (converter) with separate os-
cillator; magnetite core adjusted i-f transformers, low-
frequency oscillator tracking, and wave-trap; aural

compensated volume control; continuously variable
tone control with music-voice switch; automatic vol-
ume control; band selective indication of dial scales;
and a dust-proof electro- dynamic loudspeaker.

The tuning range is continuous through the
“Standard broadcast,” “Medium wave,” and “Short
wave” bands. This extensive range includes the im-
portant short-wave broadcast bands at 49, 31, 19, 16,
and 13 meters in addition to channels assigned for
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police, amateur, and aviation communication. Trim-
ming adjustments are located at accessible points.
Their number is reduced to the least that is con-
sistent with efficient operation. A double tuning knob

arrangement permits the choice of either a ten-to-one
or a fifty-to-one dial ratio, the latter permits ease of
tuning, especially in the “Medium wave" and “Short
wave” bands.

Circuit Arrangement

The conventional type of superheterodyne circuit
is used. It consists of a first-detector (converter)
stage, separate oscillator stage, a single i-f stage, a
diode-detector — automatic- volume- control stage, an
audio voltage-amplifier stage, a pentode power-output
stage, a full-wave rectifier stage and Cathode Ray
Tuner.

A single-wire antenna, or a doublet antenna, when
connected to the proper input terminals of the re-
ceiver, is coupled to control grid No. 1 of the Type-
6L7 through a tuned r-f transformer. This trans-
former is tapped so that the range selector increases
the range of tuning by decreasing the amount of in-
ductance. A unique method of switching causes L§
to become the primary with L4, L3, and L2 as
secondary, L4 to become the primary with L3 and
L2 as secondary, and L3 to become the primary
with L2 as secondary, for range selector positions
“Standard broadcast,” “Medium wave,” and ‘“‘Short
wave” respectively. Separate windings are employed

C5 cé C
NT. ANT. ANT. 8
gooonc 5000KCM500K(‘.
28277  ~-_ N (.
DUTPUT

TUNING TUBE
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Figure 3—Radiotron, Coil, and Trimmer Locations

in the oscillator stage for each position of the range
selector. All unused portions of the antenna and
oscillator coils are shorted out to prevent undesirable
interaction. Air-dielectric trimming capacitors are
used for obtaining exact alignment. Proper low-
frequency tracking of the oscillator for “Standard
broadcast™ is accomplished by adjusting the induc-
tance of the respective coil with a molded magnetite
core.

The intermediate-frequency amplifier consists of an
Type-6K7 in a transformer-coupled circuit. The wind-
ings of these transformers are resonated with fixed
capacitors, and are adjusted by molded magnetite
cores (both primary and secondary) to tune to
460 kc.

Detector and A.V.C.

The modulated signal as obtained from the output
of the i-f stage is detected by an Type-6H6 twin-
diode tube. The audio frequency secured by this
process is transferred to the a-f system for amplifica-
tion and final reproduction. The d-c voltage which
results from detection of the signal is used for auto-
matic volume control. This voltage, which develops
across resistor R9, is applied as automatic control-
grid bias to the first-detector and i-f tubes. The
second (auxiliary) diode of the Type-6H6 is used to
supply residual bias for the controlled tubes under
conditions of little or no signal. This diode, under
such conditions, draws current which flows through
resistors R7 and R9, thereby maintaining the desired
operating bias on such tubes. On application of sig-
nal energy above a certain level, however, the
auxiliary bias-diode ceases to draw current and the
a.v.c.-diode takes over the biasing function.

Audio System

The manual volume control consists of an acous
tically tapered potentiometer in the audio circuit be-
tween the output of the detector diode and the input
grid of the audio voltage-amplifier tube. This control
has a tone-compensating filter connected to it so that
the correct aural balance will be obtained at different
volume settings. Phonograph terminals are inserted
at this point for feeding the output of an external
phonograph pickup to the control grid of the audio
amplifier. Resistance-capacity coupling is used be-
tween the first-audio stage and the power-output
stage. The power-output stage is transformer-coupled
to the electrodynamic loudspeaker. Continuously-
variable tone control is effected by means of capacitor
C34 and variable resistor R16 shunting the plate cir-
cuit of the output tube. Extreme clockwise rotation
of this tone control disconnects the resistor R16 from
the circuit and places an additional capacitor C33 in
shunt with capacitor C27, thereby reducing the low-
frequency response of the amplifier. This point is
known as the “Speech™ position and provides opti-
mum intelligibility of speech.

Tuning Indicator

A Type-6E5 cathode-ray tuning tube is used as a
means of visually indicating when the receiver is
accurately tuned to the incoming signal. This tube
consists of an-amplifier section and a cathode-ray sec-
tion built in the same glass envelope. Maximum sensi-
tivity of the tuning indicator is acquired in the “*Short
wave” position of the range selector S2 by removing
the ground connection from resistor R21. In this
position, resistors R20 and R21 no longer act as a
voltage divider and maximum voltage is applied to
the grid of the tuning tube.



SERVICE DATA

Alignment Procedure

There are eight adjustments required for the align-
ment of the antenna, oscillator, and wave-trap tuned
circuits. Six of these adjustments are made with
plunger-type air trimming capacitors, and require the
use of an G.E. Stock No. 12636 adjusting tool. The
other two adjustments are screws attached to molded
magnetite cores and are used to adjust the wave-trap
and to align the oscillator at 600 kc. Before adjusting
the plunger-type air trimmers, they must be unlocked
by loosening their hexagon lock nuts. The lock nuts
should be tightened upon completion of adjustments.

The i-f transformer adjustments are made by means
of four screws attached to molded magnetite cores.

All of the adjustable circuits of this receiver have
been properly aligned at the factory to give correct
performance, and their settings should remain intact
indefinitely when the receiver is used under ordinary

(SEE. TEXT)
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Figure 4—Alignment Apparatus Connections

TMV-97-C
TEST OSCILLATOR

conditions. However, necessity for re-adjustment
may occasionally occur from continued extremes of
temperature, climate, tampering, or purported altera-
tion for services, or after repairs have been made to
the r-f or i-f tuned circuits. Improper alignment
usually causes the impairment of sensitivity, selec-
tivity, and tone quality. Such conditions will gen-
erally exist simultaneously.

In re-adjusting the tuned circuits, it is important to
apply a definite procedure and to use adequate and
reliable test equipment. A standard test oscillator,
such as an G.E. Stock No. 9595, will be required as
the source of signal at the specified alignment fre-
quencies. Means for indication of the receiver out-
put during alignment is also necessary to accurately
show when the correct point of adjustment is reached.
Two indication methods are applicable—one requires
use of the cathode-ray oscillograph, and the other re-
quires a voltmeter or glow-type indicator. The
cathode-ray alignment method is advantageous in that
the indication provided is in the form of a wave
image which represents the resonance characteristics
of the circuits being tuned. This type of alignment is

possible through use of apparatus such as the G.E.
Stock No. 9558 Frequency Modulator and the G.E.
Stock No. 9545 Cathode-Ray Oscillograph. The out-
put indicator method should be performed with an
instrument such as the G.E. Stock No. 4317 Neon
Glow Indicator. The two procedures are outlined as
follows-

Cathode-Ray Alignment

Make alignment apparatus connections shown on
figure 4. Remove the plug of the frequency modu-
lator cable from the test oscillator jack. Connect the
receiver chassis to a good external ground. Connect
oscillograph “Vertical” input terminals as indicated
on figure 2. Set oscillograph power switch to “On”
and adjust “Intensity” and “Focus™ controls to give
a clearly defined spot, or line, on the screen. Set
oscillograph “Ampl. A" switch to “On,” “Vertical
gain” control full-clockwise, “Ampl. B” switch to
“Timing,” “Range” switch to No. 2 position, and
“Timing” switch to “Int.”” Place the “Sync.” control,
“Freq.” control, and “Horizontal gain™ control to
about their mid-positions. For each of the following
adjustments, the test oscillator output must be regu-
lated so that the image obtained on the oscillograph
screen will be of the minimum size for accurate ob-
servation. The receiver volume control setting is
optional.

I-F Adjustments

(2) Connect the “Ant.” output of the test oscillator
to the grid cap of Type-6K7 (with grid lead in
place) through a .001-mfd. capacitor, with
“Gnd.” to receiver chassis. Tune the test oscil-
lator to 460 kc, place its modulation switch to
“On™ and its output switch to “Hi.”

(b) Turn on the receiver and test oscillator. Increase
the output of the test oscillator until a deflection
is noticeable on the oscillograph screen. The
figures obtained represent several waves of the
detected signal, the amplitude of which may be
observed as an indication of output. Cause the
wave image formed (400-cycle waves) to be
spread completely across the screen by adjusting
the “Horizontal gain™ control. The image should
be synchronized and made to remain motionless
by adjusting the “Sync.” and “Freq.” controls.

(c) Adjust the two magnetite core screws (see figures
3 and 7) of the second i-f transformer (one on
top and one on bottom) to produce maximum
vertical deflection of the oscillographic image.
This adjustment places the transformer in exact
resonance with the 460-kc signal.

(d) The sweeping operation should follow using the
frequency modulator. Shift the oscillograph
“Timing” switch to “Ext.” Insert plug of fre-
quency modulator cable in test oscillator jack.
Turn the test oscillator modulation switch to
“Off.” Turn on the frequency modulator and
place its sweep-range switch to “Hi.”

(e) Increase the frequency of the test oscillator by
slowly turning its tuning control until two sep-



(f)

(2)

(h)

arate, distinct, and similar waves appear on the
screen. If only one wave appears, increase the
“Freq.” control on the oscillograph to obtain two
waves. These waves will be identical in shape,
totally disconnected, and appear in reversed po-
sitions. They will have a common base line,
which is discontinuous. Adjust the “Freq.” and
“Sync.” controls of the oscillograph to make
them remain motionless on the screen. Continue
increasing the test oscillator frequency until
these forward and reverse curves move together
and overlap, with their highest points exactly co-
incident. This condition will be obtained at a
test oscillator setting of approximately 575 kc.
With the images established as in (e), re-adjust
the two magnetite core screws on the second i-f
transformer. so that they cause the curves on the
oscillograph screen to become exactly coincident
throughout their lengths and have maximum
amplitude.

Without altering the adjustments of the appara-
tus, shift the “Ant.” output of the test oscillator
to the input of the i-f system, i.e., to the RCA-
6L7 first-detector grid cap through a .001-mfd.
capacitor (with grid lead in place). Regulate the
test oscillator output so that the amplitude of the
oscillographic image is approximately the same
as used above for adjustment (f).

The two first i-f transformer magnetite core
screws (one on top and one on bottom) should
then be adjusted so that they cause the forward
and reverse curves to become coincident through-
out their lengths and have maximum amplitude.
The composite wave obtained in this manner
represents the resonance characteristic of the
total i-f system. Lack of symmetry or irregularity
of the resultant image will indicate the presence
of a defect in the i-f system.

R-F Adjustments

Calibrate the pointer of the tuning dial by adjust-
ing it to the extreme low-frequency end of dial scale
(beyond 55 on dial) with the plates of the gang tun-
ing condenser in full mesh. Alignment must be made
in the sequence of “Short wave” band, “Medium
wave” band, “Wave-trap,” and “Standard broadcast™
band.

"Short Wave'’ Band

(1)

()

Connect the “Ant.” output of the test oscillator
to the antenna terminal “A1” through a 300-ohm
resistor. Remove the plug of the frequency
modulator cable from the test oscillator. Turn
test oscillator modulation switch to “On.” Shift
the oscillograph “Timing” switch to “Int.”

Set receiver range selector to its “Short wave”
position and dial pointer to 20,000 kc. Adjust
the test oscillator to 20,000 kc. Set oscillator air
trimmer C13 to minimum capacity (plunger full
out), and antenna air trimmer C5 to maximum
capacity (plunger full in). Slowly push in oscil-
lator trimmer C13 until maximum (peak) ampli-
tude of output is reached. Two peaks may be
found. Adjust C13 to the peak with minimum

capacity (plunger near out) for maximum indica-
tion. Tighten lock nut. Slowly pull out plunger
of antenna air trimmer C5 until maximum
(peak) amplitude of output is reached while
slightly rocking the gang tuning condenser back
and forth through the signal. Two peaks may
be found with this circuit. The peak with maxi-
mum capacity (plunger near in) should be used.

Tighten lock nut.
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Figure 5—Loudspeaker Wiring

""Medium Wave’ Band

(k)

Place receiver range selector to its “Medium
wave” position with the receiver dial pointer set
to 6,000 kc. Tune the test oscillator to 6,000 kc.
Carefully adjust the oscillator and antenna air
trimmers C14 and C6 respectively, so that each
brings about maximum (peak) amplitude of out-
put as shown by the wave on the oscillograph.
When adjusting the oscillator trimmer C14, two
peaks may be found. The one of minimum capa-
citance (plunger near out) should be used.
Tighten lock nuts.

""Wave-Trap” Adjustment

@)

Connect the output of the test oscillator to the
antenna terminal “Al™ through a 200 mmfd.
(important) capacitor. Place receiver range
selector in “Standard broadcast™ position. Set
the receiver dial to a position of no extraneous
signals near 600 kc. Tune the test oscillator to
460 kc. Adjust the wave-trap magnetite core
screw to the point which causes minimum ampli-
tude of output (maximum suppression of signal)
as shown by the wave on the oscillograph. An
increase of the test-oscillator output may be
necessary before this point of minimum ampli-
tude, obtained by correct adjustment of wave-
trap screw, becomes apparent on oscillograph
screen.

'’Standard Broadcast’” Band

(m) Reduce output of test oscillator to minimum. Set

(n)

receiver dial pointer to 600 kc. Tune the test
oscillator to 600 kc and increase its output until
a deflection is noticeable on the oscillograph
screen.

Adjust oscillator magnetite core screw (top of
oscillator coil) so that maximum (peak) ampli-
tude of output is shown on the oscillograph
screen.



(p)

(o) Set receiver dial pointer to 1,500 kc. Set the test

oscillator to 1,500 kc (1,500-3,100-kc range)
and increase its output to produce a registration
on the oscillograph. Carefully adjust the oscillator
and antenna air trimmers C16 and C7 respec-
tively so that each brings about maximum (peak)
amplitude of output as shown by the waves on
the oscillograph. Shift the oscillograph “Timing™
switch to “Ext.” Place the frequency modulator
sweep-range switch to “Lo” position and insert
plug of the frequency modulator cable in test
oscillator jack. Turn test oscillator modulation
switch to “Off.” Retune the test 'oscillator (in-
crease frequency) until the forward and reverse
waves show on the oscillograph screen and be-
come coincident at their highest points. This
will occur at a test oscillator setting of approxi-
mately 1,680 kc. Adjust the trimmers C16 and
C7 again, setting each to the point which pro-
duces the best coincidence and maximum ampli-
tude of the images.

Remove the plug of the frequency modulator
cable from test oscillator jack. Turn test oscil-
lator modulation switch to “On.” Set oscillograph
“Timing” switch to “Int.” Tune test oscillator to
200 kc. (200-400-kc range). Tune receiver for
maximum response to this signal at a dial read-
ing of approximately 600 kc. Third harmonic

of 200 kc is used for this adjustment. Shirt os-
cillograph “Timing” switch to “Ext.” Insert the
plug of the frequency modulator cable in test
oscillator jack. Turn test oscillator modulation
switch to “Off.” Retune the test oscillator (in-
crease frequency) until the forward and reverse
waves show on the oscillograph screen. This will
occur at a test oscillator setting of approximately
230 kc. Disregarding the fact that the two
images may come together, adjust the oscillator
magnetite core screw (top of oscillator coil) to
produce maximum amplitude of images. Shift
oscillograph “Timing” switch to “Int.” Remove
the plug of the frequency modulator cable from
the test oscillator. Turn test oscillator modulation
switch to “On.” Repeat adjustment (0), and then
lock C16 and C7.

Output Indicator Alignment

Attach the output indicator across the loudspeaker
voice-coil circuit. Advance the receiver volume con-

trol
pos

to its maximum position, letting it remain in such
ition for all adjustments. For each adjusting opera-

tion, regulate the test oscillator output so that the
signal level is as low as possible and still be observable
at the receiver output. Use of such small signal will
obviate broadness of tuning which would otherwise
result from a.v.c. action on a stronger one.
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#*OPEN CIRCUIT (LEAKAGE OF ELECTROLYTIC CAPACITORS ONLY)

0O VOLUME CONTROL IN "MINIMUM " POSITION

Figure 6—Resistance Diagram
Power supply disconnected—Radiotrons in sockets—Tuning condenser in full-mesh—
Range selector in “Standard broadcast™ position—Volume control maximum

Resistance Measurements

The resistance values shown between Radiotron socket
contacts, grid caps, resistors, and terminals to receiver
chassis ground or other pertinent point on figure 6,
permit a rapid continuity check of the circuits. The
use of this diagram in conjunction with the Schematic
Circuit Diagram, figure 1, and Chassis Wiring Diagram,
figure 2, will permit the location of certain troubles which
might otherwise be difficult to ascertain. Each value as
specified should hold within +-20%. Variations in excess
of this limit will usually be indicative of trouble in cir-
cuit under test. Resistance values were measured with the

Radiotrons in sockets, range selector in ‘‘Standard broad-
cast” position, tuning condenser in full mesh, and
volume control set at maximum unless otherwise
noted. In all cases of ,measuring the resistance between
points of the circuit and ground, it will be necessary to
connect the negative terminal of the resistance meter to
chassis-ground. If the polarity of the resistance meter is
not known, it may be readily ascertained by connecting a
d-c voltmeter of indicated polarity across the terminals of
the device.




I-F Adjustments

(a) Connect the “Ant.” output of the test oscillator
to the grid cap of the Type -6L7 (with grid lead
in place) through a .001-mfd. capacitor, with
“Gnd.” to receiver chassis. Tune the test oscil-
lator to 460 kc, place its modulation switch to
“On™ and its output switch to “Hi.”

(b) Adjust the two magnetite core screws of the
second 1-f transformer (one on top and one on
bottom), to produce maximum (peak) output.

(c) The two first i-f transformer magnetite core
screws (one on top and one on bottom) should
be adjusted to produce maximum (peak) output.
It is advisable to repeat the adjustment of all i-f
magnetite core screws to assure that the inter-
action between them has not disturbed the
original adjustments.

R-F Adjustments

Calibrate the pointer of the tuning dial by adjust-
ing it to the extreme low-frequency end of dial scale
(beyond 55 on dial) with the plates of the gang tun-
ing condenser in full mesh. Alignment must be made
in sequence of “Short wave” band, “Medium wave”
band, “Wave-trap”, and “Standard broadcast™ band.

“’Short Wave”’ Band

(d) Connect the “Ant.” output of the test oscillator
to the antenna terminal “Al” through a 300-ohm
resistor, leaving the “Gnd.” of the oscillator con-
nected to the receiver chassis.

(e) Place range selector to its “Short wave™ position.
Set receiver dial pointer to 20,000 kc. Adjust test
oscillator to 20,000 kc. Set oscillator air trimmer
C13 to minimum capacity (plunger full out),
and antenna air trimmer C5 to maximum capa-
city (plunger full in). Slowly push in oscillator
trimmer C13 until maximum (peak) output is
reached. Two peaks may be found. Adjust C13
to the peak with minimum capacity (plunger
near out) for maximum indication. Tighten
lock nut. Slowly pull out plunger of antenna
air trimmer C5 until maximum (peak) output
is reached while slightly rocking the gang tun-
ing condenser back and forth through the signal.
Two peaks may be found with this circuit. The
peak with maximum capacity (plunger near in)
should be used. Tighten lock nut.

“Medium Wave" Band

(f) Place the receiver range selector to its “Medium
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Note: Two woltage values are shown for some read-
ings. The higher value shown in parenthesis with asterisk
(*) indicates operating conditions without voltmeter load-
ing. The lower value is the actual measured voltage and
differs from the higher value because of the additional
loading of the wvoltmeter through the high scries circuit
resistance.

The voltage values indicated from the Radiotron socket
contacts, grid caps, resistors, and terminals to receiver
chassis ground on figure 7 will assist in locating cause for

Figure 7—Radiotron Socket Voltages, Coil, and Trimmer Locations

Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc—No signal being received—
Volume control minimum

Radiotron Socket Voltages

faulty operation. Each value as specified should hold with-
in +20% when the receiver is normally operative at its
rated line voltage. Variations in excess of this limit will
usually be indicative of trouble in the basic circuits. Thesg
voltages were measured with receiver tuned to approxi-
mately 1,000 kc, no signal being received a.n.d volume
control set at maximum. To duplicate the conditions under
which the voltages were measured requires a 1,000-ohm-
per-volt d-c meter, having ranges of 10, 50, 250, 500,
and 1,000 volts. Use the nearest range above the voltage
to be measured. A-c voltages were measured with a cor-
responding a-c meter.




wave” position, with the receiver dial pointer sec
to 6,000 kc. Tune test oscillator to 6,000 kc.
Carefully adjust the oscillator and antenna air
trimmers C14 and C6 respectively, so that each
brings about maximum (peak) output. When
adjusting the oscillator trimmer C14, two peaks
may be found. The one of minimum capacitance
(plunger near out) should be used.

"Wave-Trap”’ Adjustment

(g) Connect the “Ant.” output of the test oscillator
to the antenna terminal “Al” through a 200
mmfd. (important) capacitor. Place the range
selector to its “Standard broadcast™ position and
set the receiver dial pointer to a position of no
extraneous signals near 600 kc. Tune the test
oscillator to 460 kc. Adjust the wave-trap mag-
netite core screw to the point which causes mini-
mum output (maximum suppression of signal).
An increase of the test-oscillator output may be
necessary before the point of minimum output,
obtained by adjustment of wave-trap screw, be-
comes apparent on the output indicator.

"’Standard Broadcast’’ Band

(h) Reduce output of test oscillator to a minimum.
Tune the test oscillator to 600 kc and set receiver
dial pointer to 600 kc. Adjust output of test
oscillator until a slight indication of output is
visible.

(i) Adjust the oscillator magnetite core screw (top
of oscillator coil) so that maximum (peak) out-
put results.

(j) Set receiver dial pointer to 1,500 kc. Tune the
test oscillator to 1,500 kc. Carefully adjust the
oscillator and antenna air trimmers C16 and C7
respectively so that each brings about maximum
(peak) output. )

(k) Tune the test oscillator to 600 kc. Tune the re-
ceiver to pick up this signal disregarding the dial
reading at which it is best received. Adjust
oscillator magnetite core screw (top of oscillator
coil) for maximum (peak) output while rocking
gang tuning condenser. After completing this
adjustment, the trimmers C16 and C7 should be
re-adjusted as in (j) to correct for any change in
the oscillator high-frequency tuning which has
been caused by the preceding adjustment.

Antenna and Ground Terminals

These receivers are equipped with an antenna-
ground terminal board having three terminals.
These terminals are marked “A2,” “Al”, and “G”,
the latter being the ground terminal and should
always be connected to a good external ground.

The transmission line leads of antenna systems,
having no receiver coupling units, should be con-
nected to terminals “A2” and “A1”. When receiver
coupling ‘units are supplied with antenna kits, they
should be connected to terminals “Al1” and “G”.
Connect a single wire antenna to terminal “Al”.

Phonograph Mechanism

The phonograph motor is of the synchronous type
and designed to be simple and foolproof. Under
normal operating conditions, service difficulties should
be negligible. Occasionally, however, certain adjust-
ments may be required. These adjustments are
illustrated and explained in Figure 8.

Magnetic Pickup

The pickup used in the phonograph unit is of an
improved design. The horseshoe magnet is rigidly
welded to the pole pieces and is irremovable. There
is a centering spring attached to the armature to main-
tain proper adjustment and to provide a limiting effect
on the movement of the armature. The frequency
response is substantially uniform over a wide range.
Service operations which may be necessary on the
pickup are as follows:

CENTERING ARMATURE

Refer to Figure 9 showing the pickup inner struc-
- ture. The armature is shown in its proper relation to
the magnet pole pieces, i. e., exactly centered. When-
ever this centering adjustment. has been disturbed it
will be necessary to remove the pickup mechanism
from the tone arm by removing the needle holding
screw ard the two mounting screws from the front
of the tone arm, holding the pickup assembly to keep
it from dropping. Unsolder the two leads from the
lugs on the terminal board at the rear of the pickup.
Insert a small rod or nail into the armature needle
hole and replacc the needle holding screw, tightening
it to hold the rod securely. If the armature clamping
screws A and B have not been disturbed, screw C
should be loosened which will permit the armature

POLE PIECES,

CENTERING ~~27\ /TH
vy ( SPRING™==~" SOUDER  pOLE PIECES
yiscoLoy SOLDER mEAR ViEW s

Figure 9—Details of Pickup

to be moved from side to side, the rod acting as a
lever to perform this operation. The proper adjust-
ment is obtained when the armature is moved to the
extreme position on each side (the movement being
limited by the armature striking the pole pieces) and
then brought to the mid position between these two



= Emy. PICK-

7 ? M" i
i AUTQ-STOP
1 3 SWITCH

MOTOR

110voLrs- 60cvycLES

3250-25%RED
{PHONO.
N {VOLUME
3250-25~ CONTROL
RED

1O voLrs—25crcLES

MOTOR WIRING
CONNECTIONS

[ Wa

77T T T SCSHIELD EXT.

T0
SPEAKER

Figure 8—Assembly Wiring




SIUQWIISNIPY pADOY AOION — 6 4nT1]

[ s

JA00HD

WSINVHD3IW NOILOIYS

SYIHSVYA

YIHSYA D

DRIINIDDI ¥3LIWYIA HONI ¢ €€ ¥V ONIAYH GYODIY YOLIIA ¥
ONIAVId NIHA SIAOOY¥D dwNr OL dNXDid 3SNYD OL HONON3
LION 1N8 Q3AOW SI ¥3A31 dRIL NIHA MYOJ diil 40 INIW
b» “3A0OW IN3IAFYd TIIA NOILDOIS LVYHL OS S¥3HSvA HONONI 3SN

—_— Sidvd

378YINGNL 4O 3903 ANNOYY SINIOG € 1V IDNVEvI1D
1D03¥40D YO4 NDIHD 'SAIYDS LYOddNS YOLOW 3IFYHL 3IHL
ONILSNIAY A8 G3NIVI8O HONI Zc/6 40 IDNWVAVITD 1DIYHOD

MIYDS L¥OddNS YOLOW

ONIAOW TV 31V
“8N7 ISIMYIHLO ‘WSINY
“HO3IW NOILORA NI AINO

14YHS SIHL 31vOrsen

Q¥vY08 YOLOW

dvo uiy
$100° 3, mn_o.V\\/
¥OLVLS N

HONI ¥9/1 NVHL 330W 38 LON Q1NOHS 31V1d ONILNNOW ONV
ONIHSNE ¥3AFT dMXDId N33AL38 IDNVYVITD 'LHOIL FWY SAIUDS 3S3HL
NS IAYW "L4VHS LOAId NI SIIOH ANV LOTS ¥3dO¥d ¥I3HL NI G3LYD01
38 OINOHS SONIHSNE ¥3AIT dNXDId ANV WYV LOAId NI SAI¥DS 13S

GYVO8 YOLOW ANV ¥OLOY
NIIMLIE IDNVUVITO YO %¥DO3HD

NAOHS

NOILD3YIQ NI 3dO1S

HONI €00" T HON| 10
NIVi8O Ol

¥3ddi¥l 1SNrav,

7

WY dMIDId

Q3SIVY ATLHOIMS 378VININL
HLIA  NOILISOd .13S. NI JTUHA
NOISNIWId SIHL OlL avd divae
YIHLVY3T dwviD aONY  ISnray

ONRIY38 aNY
FIONIAS WYY dNXDId

MAIYOS 13S

439NN
diL

<NC.. SI HOLIMS 3O10wW
N3HA ¥3A31 di%i 4O NOILISOd  1D3YY0D

31V10¥ Ol 3344 ANV LO1S 30

pe e
¥3LN3D NI 38 GINOHS LAVHS ¥IONNTA diaL syaovds ~ WMWY 3pamg
4388y ) ONRdS  x3gany

‘NOILISOd 3W3¥LX3 SLI NI ¥3A37
diRiL ¥V SAVIAT HOLIMS 3UNS VW 'NAOHS NOIL
©ISOd Ni 38 GINOHS Nid HOLIAS ' ‘G¥VO8 YOLOW Ol1

% ‘a3Lvioy
SI ¥IONNTd NIHA HONI 990" OL HONI 100’
WOUd SI ¥3A31 diL 3O 931 ANV ¥IONNTd
didl 4O diL ¥38i3 N3I3ML38 dVO LOIWIOD

A1BWISSY HOLIAS 3vHE 3WND3S OL SIIOH € 10dS

NIHL ‘NMOHS SV ¥3ddRiL HLIA LOVINOD NI ¥3ONNTd HSYA O
ONRE OL WHY 1OAld ONNOY¥Y AIBWISSY HOLIAS

ANV 3NVHE ONIAS ‘¥3A31 dil ONIOYON3 ¥3A3 wwnw.w“.mo Q10102SIA|

IAVYS HLIA ~“SAOTIOF SY 2LYDOT ‘DiVEE 30V1d3d OL

a1010051A ASION

S3WOD38 ¥YOLOW I
L14YHS 318ViNINL 10

N

ONIIV3E ONV
14VHS 318VINAINL

YIHSYA N YIHSYA

Y3IHLVI

ey
-
YV 202 A

. 7
S
SN

sy N

dVD FIONIHS TTEVLNSNL
MIBISNN OL MYN LNISNI

dO1s 38v.iNUNL

2

«0%! 31V10Y
GNY 1075 40 1NO dN dOLS HSNd ‘LNN
NISQOT ~“A18W3SSY FT18VININL IAOWIY OL

(s1300w
3IWOS NO 035N LON) ‘GIIBW3SSY NIHA — |
dOIS IIEVINUNL 3O NOILISOd 1DFHHOD




extremes. Screw C should then be tightened. The
armature position should then be central between the
pole pieces and at right anglzs to them. With a little
practice, the correct adjustment of the armature will
be obtained. The air gap between the pole pieces
and the armature should be kept free from dust, fil-
ings, and other foreign material which would obstruct
the movement of the pickup armature.

DampiNGg BLrock

The viscoloid damping block which is attached to
the front end of the armature shank serves as a
mechanical filter to eliminate undesirable resonances
and to cause the frequency response to be uniform.
Should it be necessary to replace this damping block,
the pickup mechanism should be removed from the
tone arm as explained above. Then unsolder the
pickup coil leads from the two lugs on the pickup
terminal board and remove the terminal board mount-
ing screw and the terminal board. Then remove
screw D and the damping block from the pickup
assembly. Make sure that the shaft of the armature
which contacts the viscoloid is clean. Then insert the
new damping block so that it occupies the same
position as that of the original block, and is in correct
vertical alignment with the armature. The hole in the

block is somewhat smaller than the diameter of the
armature in order to permit a snug fit. With the

damping block properly aligned on the armature,
screw D with its washer should then be replaced.
Heat should be applied to the armature (viscoloid
side) so that the damping block will fuse at the
point of contact and become rigidly attached to the
armature. A special-tip soldering iron, constructed
as shown in Figure 10, will be found very useful in
performing this operation. The iron should be
applied only long enough to slightly melt the block,
causing a small bulge on both sides.

Repracing CoiL

Whenever there is defective operation due to an
open or shorted pickup coil, this coil should be re-

placed. Remove the pickup mechanism and terminal
board as described above. Remove screws A and B
and the magnet assembly. Remove the bakelite coil
support (with coil attached) and insert the new coil
support assembly in its place, after which replace the
magnet assembly and center the armature as described
above, then reassemble the remainder of the unit.
Only rosin core solder should be used for soldering
the coil leads and pickup leads to the pickup terminal
board. This same type of solder should be used when
necessary for soldering the centering spring to the
armature.

VISCOLOID
DAMPING BLOCK

TIP OF SOLDERING
IRON

ARMATURE = srs&

Figure 10—Special Soldering-Iron Tip

MAGNETIZING

Loss of magnetization will not usually occur when
the pickup has received normal care due to the fact
that the magnet and pole pieces are one unit and the
magnetic circuit remains closed at all times. When
the pickup has been mishandled, subjected to a strong
a-c field, jolted, or dropped, there may be an appreci-
able loss of magnetic strength, in which case it will
be necessary to remagnetize the entire structure. To
do this, it will be necessary to first remove the pickup
mechanism from the tone arm, and then remove the
magnet assembly. Place the magnet assembly on the
poles of a standard pickup magnetizer such as the
G.E. Stock No. 9549 Pickup Magnetizer and
charging the magnet in accordance with the instruc-
tions accompanying the magnetizer. It is preferable
to check the polarity of the pickup magnet and to
remagnetize it so that the same polarity is maintained.

REPLACEMENT PARTS

STOCK
No. DESCRIPTION

STOCK
No. DESCRIPT ION

RECEIVER ASSEMBLIES

12706 | Arm-Hub and arm complete for
operating shutter (located on
range SwWitch shaft)ecccescscsccses
12716 | Board-Antenna and ground terminal
bo&rdeccecccccccccccscccccssecscccce
12717 | Board-Phonograph terminal boarde....
5237 | Bushing~Variable capacitor mounting
bushing assembly-Package of 3eeeoe
12730 | Cable~Shielded cable approximately
14% in.long,-volume control to
phono terminal bo&rdeccesccsccccece
11625 | Cable-Tuning tube cable and socket
cOmpleteecececsvsccecovccosccscccce

12511 { Cap-Grid contact cap-Package of 5
12714 | Capacitor-Ad justable capacitor
(C5,€6,C7,C13,014,C16) ceeeeneces
12722 | Capacitor-18 Mmfd. (Cl5)eececcces
12723 | Capacitor-56 Mmfd. (C9)ecececccos
12726 | Capacitor-56 Mmfd. (C2)ececesceses
12724 | Capacitor-120 Mmfd.{C18,C32)ece.e
12404 Capa?itor-l20 Mmfd.(C20,C22,C23,
C24)eccecococeccccscscccccscccccce
12725 | Capacitor-150 Mmfde(Cl)eecceccccces
12406 | Capacitor-180 Mmfd.(C25)ceeccccse
12727 | Capacitor-555 Mmfd.iCIZ)....
12537 | Capacitor-560 Mmfd.(C3)eecces
12729 | Capacitor-1,550 Mmfde(Cll)ececces
12728 | Capacitor-4,500 Mmfd.(Cl0)esecccss
4868 | Capacitor-.005 Mfd.(C19,C35)eeces




REPLACEMENT PARTS—E-89

STOCK STOCK
No. DESCRIFT ION No. DESCRIPT ION
4858 | Capacitor=-.01 Mfd.(C26,C27,C31)ecoe 11195 | Socket-5-contact 5Z4 radiotron
4792 | Capacitor-.015 Mfd.(C33)eceeccccces 800K eis sie's o0 sisie vis sivie siw wain sinin oo vi®
12670 | Capacitor-.035 Mfde(C34)ecececsecss 11198 | Socket~7-contact 6J7,6K7,or 6LT7
4836 | Capacitor-.05 Mfde(C40)eeccccccncee radiotron SO0CKeteseccsssssccccons
4883 | Capacitor=0.1 Mfde(C29)eeeecccecass 11196 | Socket-8~-contact 6F5,6F6,6H6,
11414 | Capacitor-0.1 Mfd.{C30)ecceccccecss radiotron SoCKeteeeeeeeeccoencees
S-1592 | Capacitor=-0.25 Mfde(C28)eecseseacces 11222 | Socket-Dial lamp socCKete eeeveoscee
5170 | Capacitor-025 Mfd.(C8,C2Ll)ececccss 11381 | Socket-Tuning tube socket and
11240 | Cepacitor-10 Mfde (C36)ecesccesenns COVETaeansrssosasssasnnennnssnses
5212 | Capacitor=18 Mfde C37)eseccccsceces 12007 | Spring-Retaining spring for core
12708 | Coil-Antenna coil and shield (L2, Stock No.12006,12664 and 12711~
L3,L4,L5)ecececcccscsccccsccsccccs Package Of lOeecescecccccscccccces
12709 | Coil-Oscillator coil and shield 12849 | Spring-Tension spring for band
(L6,L7,L8)cceccccccsccccccsccncccce indicator shutter link - Package
12701 | Condenser-2-gang variable tuning Of Decosvcvrcceossssscocsscscssccsncsce
condenser,(C4,Cl7) eeececccccecones 12707 | Switch-Renge switch (S1,S2)ececsss
5119 | Connector-3-contact female con- 12668 | Tone Control-Control and Operating
nector for speaker cabl€eececescecss Switch, (R16,53)ececcccccnccscecs
12711 | Core-Ad justable core and stud for 12652 | Transformer-First I.F. transformer
Stock NOel2709ceececessscsccsssscss complete,(L9,L10,020,C022) ccvccececs
12006 | Core~-ad justable core and stud for 11999 | Transformer-Power transformer
Stock N0e12652 and 12653ceccccsccs 105-125 volts,60 cycle (Tl)eeceseos
12664 | Core~Ad justable core and stud for 12132 | Transformer-Power transformer
Stock NOel2654ccecccccccccccsccsces 105-125 volts, 25 cycle (Tl)eee..
12703 | Dial-Station selector dial scale... 12653 | Transformer-Second I.F. trans-
12702 | Drive=Vernier drive for tuning former complete (L11,L12,C23,
CAPBCITOTeccececcccccocccsscccccns C24,025,R8,R9) ecececccssccsnceccs
12712 | Indicator-S t a t 1 o n  selector 12654 | Trap-Wave trap complete (Ll)eceeces
indicator pointerecececcecceccccccee 13144 | Volume Control-Control and opera-
5226 | Lamp-Indicator dial lamp 6.3 volt, ting switch, (Rll)ecececcscocccce
Package Of 2eeccceccccccccccccccce
12718 | Mask-Dial light diffuser complete REPRODUCER ASSEMBLIES
with red, orange and green
colored SCre€€Neecececscecccsccsscccs 12641 | Board-Reproducer terminal board...
12738 | Resistor-27,000 ohms, insulated, 12640 | Bracket-Output transformer mount-
1/4 watt;{R10) ceeeseeesensesoensen ing bracketecesecososoccccccccccs
11282 | Resistor-56,000 ohm,carbon type, 12012 | Coil-Field coil (L15).ececosccsccs
1/10 watt IRB,R4)................. 11469 | Coil-Neutralizing coil (L13)eseces.
12286 | Resistor-56,000 ohm, carbon type, 12667 | Cone-Reproducer cone and dust
1/4 watt, zRZ).................... cap (Ll4)ecocecccccccccccccccccce
11281 | Resistor-100,000 ohm, carbon type, 5118 | Connector-3-contact male con-
1/10 watt (Rl3)ececcccocccccccccns nector for speaker €abl€eceececcess
11398 | Resistor-220,000 ohm, carbon type, 9696 | Reproducer Complct@eceeccecesceccs
1/10 Wekt (B9).e aere vi0 s00 000 50 01070 wi0:w 11253 | Transformer-Output transformer(T2)
11453 | Resistor-270,000 ohm, carbon type, 11886 | Washer=-Spring washer to hold
1/10 watt (Rl4)eeesceccocesssoosios field coil securely-Package of 5.
11452 | Resistor-470,000 ohm, carbon type,
1/10 watt (R1,Rl5)ecccscccocccccce
12285 | Resistor-470,000 ohm, insulated, MISCELLANEOUS ASSEMBLIES
1/4 watt, (Rl2)eeceesossrcsscocsnes
11382 | Resistor-1 meg.,carbon type, 11996 | Bracket-Tuning tube mounting
1/10 watt, (R22)ceccccecevcsscerce BLECKEE s ssis oo smis 516 55 st e miesiie o o0
11626 | Resistor-2.2 meg.,carbon type, 12698 | Crystal-Station selector crystal
1/4 watt, (R7,R20,R21)eccccccccccs and esSCUtChEONeececcccsessescsns
12004 | Resistor-Voltage divider comprising 12742 | Bscutcheon-Tuning tube escutcheon.
one 216 ohm, one 27 ohm and one 12699 | Knob-Large tuning knobeeceecoseccsces
22 ohm sections (R17,R18,R19)e.... S-1662 | Knob-Range switch KNob .eecececeee
12715 | Resistor-Wire wound comprising one 12700 | Knob-Vernier tuning knob (small)..
22,000 ohm and one 10,000 ohm 11347 | Knob-volume control,tone control
sections (R3,R6)eeccsccescccsccsse KNObDeeosoocovcessocccccccoscscnne
4669 | Screw-No.8=32 set screw for arm 11210 | Screw-Chassis mounting screw as-
Stock No.l2706-Fackage Of lO0eeceses sembly Package Of 4.eececccccccce
12651 | Shield-Coil shield for Stock No. 4982 | Spring-Retaining spring for knob
1270809.7---o:.-oooo--.o.--c-'ouco stock Noe. 12699—Package of 10s swis
12710 | Shield=Coil shield for Stock No. 11349 | Spring-Retaining spring for knob
12709¢ceeccccccccecssscccascnccnnse stock No.11347 and 12700 - Pack-
12735 | Shield-Dial lamp shield-Package of AE6 OF B sioseis sieie st o676 o6 sivie store o6
Becesssvessccsssocsccssssessscsncns
12008 | Shield-I.F,transformer shield for
Stock N0.12652 and 12653 ceeccesess
12581 | Shield-Shield top for I.F.trans-
former,Stock NOel2653cececccescccs
12607 | Shield-Shield top for I.F.trans- PICK-UP AND ARM ASSEMBLIES
former,Stock N0Oel2652¢ecccccccccse
12704 |Shutter-Dial scale holder and
shutter assembly for band indi- 11731 | Armature-Pickup Armatureececececess

CaBLO e svvsvssvoosssssonvensvuss o

S-1667

Cable~-Fickup CablEeececescscsccnee
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Of l0ececovccccccoccccescecccoccocns

STOCK. STOCK
No. DESCRIPTION No. DESCRIPT ION
MOTOR-BOARD ASSEMBLIES
11732 | Coil=-Pickup COilecesscccccsccoscccses 11752 | Brake-Automatic brake and switch
4543 | Damper-Pickup damper block com- completeeececcccecccccvreccccvsrccns
plete with damper plat€eecececccccses 11751 | Bushing-Motor mounting bushing and
S-1668 | Pickup and arm .assembly com- spring assembly-comprising one
PletCeseeccecccccvosccccscasscscancs bushing,one large washer,one cup
3811 | Screw - Needle holding screw - Pack- washer,one spring, one small
886 Of 4eccecccceccececscocccsccccce washer and two NutSe ceeeecccccccee
4577 | Connector-Two~-contact male connector
for power supply C@ble.eeeccsccces
4573 | Connector-Two-contact female con-
MOTOR ASSEMBLIES nector for motor cable-receiver
SeCtiONececeesscccccccccccccncccce
2947 | Leather-Automatic brake friction
leather~Package Of 2eecccceccccsces
S-1669 | Ball=-Steel ball bearing - Package 11749 | Lever-Brake mechanism actuating
Of 10eecccocccocscccscscccccsccccncce lever-fastens to pivot shaft under
5-1613 | Base-Motor base and bearing as- base of pickup BIMececccccccccccecs
SEMblYeecossceccconscsscccsscsccsccces 11754 | Lever-Friction lever assembly com-
S-1745 | Cap-Turntable spindle cap - Package PletCecececcssecssosecccccssccccnne
Of Dececoececsccocssscscsscscscssscsscs 11753 | Plunger-Automatic brake trip plunger
S-1614 | Coil-Stator assembly comprising 11750 | Serew-No.4-40 x9/32 in.cone pointed
coil and laminations 105-125 volt, headless set screw for brake mech-
60 cycle operatioNeccecceccscccccese anism actuating lever Stock #11749
IS-1615 | Coil-Stator assembly comprising coil Package Of 10ececccccccccccoccccsce
and laminations 105-125 volt, 11756 | Spring-Automatic stop mechanism trip
25~cycle operatioNecccecccccccssacss lever spring-Package Of l0eececcecs-
11748 | Damper-motor assembly comprising 11757 | Spring-Automatic stop mechanism
one damper, one damper plate, one brake lever spring-Package of 10..
screw, two rubber washers and one 11755 | Switch-Automatic brake switcheee...
"C" WAShETececoesscscscscscccsscasccns 11762 | Box-Used needle bOXeesccccccccssene
5-1629 | Motor, 105-125 volts 60-cycle motor 11763 | Receptacle-needle receptacleececececes
COmMpPleteeseccesscecscsescssecccccnans S-1672 | Cable-Three conductor shielded
S-1630 | Motor, 105-125 volts 25-cycle cable approximately 21 in.long-
motor completCeecececssscccocovccccce connects phonograph volume control
11746 | Tripper~Automatic brake tripper to chassis phonograph terminal
located on rotor laminationSeececeece boBrdececececccccscecccccccsccccnse
5-1631 | Turntable - Turntable assembly 5-1673 | Cable-three conductor shielded
complete with rotor lamina- cable approximately 15 in. long-
tions 60-cycle operatioNecececccss connects phonograph volume control
S-1632 | Turntable = Turntable assembly to the phonograph compensatoreecee.s
complete with rotor lam- S5-1670 | Compensator-Phonograph compensator
inations 25-cycle operatioNeeccececs. pack comprising one 470-ohm and
4083 | Wwasher =~ Leather washer -~ Package one 1000 ohm resistors,one .0l mfd.,
Of 10cccocccovecososevccsvcsssssscce gne 0.1 mfd.and gne 1.0 mfd.capaci-
i ors,and one 0.25H reactoreececcese
4084 | Washer-Metal washer - Package S-1671 | Volume control-Phonograph volume

CONETrOlececocscvssccccccocsccccces




