MODEL E-98

Nine-Tube, Four-Band, A-C Superheterodyne Receiver

Electrical Specifications

FREQUENCY RANGES

“Long Wave” (X)) oo 150-410 kc
“Standard Broadcast” (A)_________ 530-1,800 kc
“Medium Wave” (B)____________ 1,800-6,400 kc
“Short Wave” (C)______________ 6,400-23,000 kc
Intermediate Frequency ____ ___ _________________
RADIOTRON COMPLEMENT

(1) Type-6K7___________________ R-F Amplifier
(2) Type-6J7 - ______ Oscillator
(3) Type-6L7___________________ First Detector
(4) Type-6K7____________________ I-F Amplifier

Pilot Lamps (4) oo ___

PowER SuUPPLY RATINGS

Rating A _________________________.
Rating B___________________ o ___
Power OutpUT

Undistorted ___________________________ 2 watts
Maximum___________________________ 4.5 watts

ALIGNMENT FREQUENCIES

“Long Wave” (X)______ o ___
175 ke (osc.), 350 kc (osc., det., ant.)

“Standard Broadcast” (A)_____________________
600 kc (osc.), 1,500 kc (osc., det., ant.)

“Medium Wave” (B)_-- 6,000 kc (osc., det., ant.)
“Short Wave” (C)____ 20,000 kc (osc., det., ant.)

_________________________________________ 460 kc
(5) Type-6H6_______ Second Detector and A.V.C.
(6) Type-6F5__________ Audio Voltage Amplifier
(7) Type-6F6___________________ Power Output
(8) Type-5Z4______________ Full-Wave Rectifier
(9) Type-6ES_______ _____________ Tuning Tube

______________ Mazda No. 46, 6.3 volts, 0.25 ampere

_______________ 105-125 volts, 50-60 cycles, 95 watts
_______________ 105-125 volts, 25-60 cycles, 95 watts

LOUDSPEAKER
Type- o __ Electrodynamic
Impedance (v.c.)_.________2.2 ohms at 400 cycles

Mechanical Specifications

Depth ______________ o ____

Over-all Height of Chassis_______________________

__________________________________ 41 inches
_________________________________ 27 1/16 inches
__________________________________ 147/16 inches

__________________________________ 95 pounds
_________________________________ 125 pounds
______________ 1414 inches x 734 inches x 314 inches
________________________________________ 9 inches

Operating Controls. (1) Music-Speech—Power Switch, (2) Volume, (3) Tuning, (4) Range Selector,

(5) Tone

Tuning Drive Ratios_____________________________

____________________________ 20 to 1 and 100 to 1

General Description

This receiver represents the result of thorough
development, design, and substantial manufacture.
Noteworthy technical improvements have been ap-
plied in achieving marked advantages of operation,
and efficiency of performance.

Model E-98 is a nine-tube, console-type, super-
heterodyne receiver with a twelve-inch electro-
dynamic loudspeaker. Design features incorporated in
this receiver include a built-in doublet antenna
coupler; improved plunger-type air-dielectric adjust-

able trimming capacitors in the antenna, detector, and
oscillator coil circuits; tuned r-f amplifier; high-eff-
ciency first detector (converter) with separate os-
cillator; magnetite core adjusted i-f transformers, low-
frequency oscillator tracking, and wave-trap; two-
point aural compensated volume control; music-speech
switch; automatic volume control; phonograph ter-
minal board; new selector dial; and a dust-proof elec-
trodynamic loudspeaker.

Service convenience has been a controlling factor



in the layout of the chassis parts and wiring. The
assembly of these various elements is such that the
number of conductors is minimized, with all impor-
tant connections being readily accessible. Trimming
adjustments are located at accessible points. A double

tuning-knob arrangement permits the choice of either
a twenty-to-one or a hundred-to-one dial drive 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 an r-f amplifier stage, a first-
detector (converter) stage, a separate oscillator stage,
an i-f amplifier stage, a diode-detector—automatic-
volume-control stage, an audio voltage-amplifier stage,
a power-amplifier stage, a “Cathode Ray Tuning
Indicator” and a full-wave rectifier.

A single-wire antehna, or a doublet antenna, when .

connected to the proper input terminals of the re-
ceiver, is coupled to the control grid of the Type-6K7
r-f amplifier tube through the tuned r-f transformer
consisting of L6, L5, L4, L3, and L2. A unique
method of switching is used. In the “Long wave”
(X) band, L6 becomes the primary with L5, L4, L3,
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Figure 1—Radiotron and I-F Trimmer Locations

and L2 as secondary. In the “Standard broadcast”
(A) band, L5 becomes the primary with L4, L3, and
L2 as secondary (L6 shorted out). In the “Medium
wave” (B) band, L4 becomes the primary with L3
and L2 as secondary (L6 and L5 shorted out). In
the “Short wave” (C) band, L3 becomes the primary
with L2 as secondary (L6, L5, L4, and tap on L4
shorted out). The tap on L4 is provided to prevent
interaction with L3 and L2 when operating receiver
in “Short wave” band. This method of switching
reduces the total number of coils and leads, and
results in having a low-loss primary and secondary
winding for each band with high efficiency of
operation.

The band switching of the detector circuits is
similar to that of the antenna circuits. Coils L11 and
L16 are always connected in series with the plate cir-
cuit of the Type-6K7 r-f amplifier tube. In the “Long
wave” (X) band, L15, Li4, L13, and L12 are con-
nected in series as the secondary circuit. The ground
of the coil system is at the low end of L15. L16
acts as the primary which transfers energy to the
secondary L15. Capacitor C24 resonates primary
L16 at the proper frequency. In the “Standard broad-

cast” (A) band L14, L13, and L12 are connected in
series as the secondary circuit. The ground of the
coil system is now between L15 and L14. L15 is
used as the primary and is resonated at the proper
frequency by capacitors C28 and C29 which are
in shunt with this coil. Capacitor C24 is connected
to transfer energy to the primary coil L15. In the
“Medium wave” (B) band, L13 and L12 are con-
nected in series as the secondary. The ground of
the coil system is now between L14 and L13. L14
is used as the primary and is resonated at the proper
frequency by capacitor C29 which is in shunt with
this coil. L15 is shorted by the range selector. Capa-
citor C24 transfers the r-f energy from the plate cir-
cuit to the primary L14. In the “Short wave” (C)
band, L12 is the secondary. The ground of the coil
system is now between L13 and L12. L13 is used as
the primary and is resonated to the proper frequency
by capacitor C29. In addition, L11 acts as a high-
frequency primary which resonates at about 20 mc
and improves the gain at the high-frequency end of
the “Short wave™ band. Coils L15 and L14 are
shorted by the range selector.

Separate windings are employed in the oscillator
stage for each position of the range selector. The
inherent stability of this circuit provides minimum
frequency drift which is especially advantageous for
high-frequency reception. The locally generated sig-
nal is capacitance coupled to control grid No. 2 of
the Type 6L7 first detector.

I-F Amplifier

The intermediate-frequency amplifier consists of
an Type-6K7 in a transformer-coupled circuit. The
windings of these transformers are resonated with
fixed capacitors, and are adjusted by molded mag-
netite 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 resistors R11 and R12, is applied as automatic
control-grid bias to the r-f, first-detector, and i-f tubes.
The other (auxiliary) diode of the Type-6HG6 is
used to supply residual bias to the controlled tubes
under conditions of little or no signal. This diode,
under such conditions, draws current which flows
through resistors R10, R11, and R12, thereby main-
taining the desired operating bias on such tubes. On



application of signal 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 acoustic-
ally tapered potentiometer in the audio circuit be-
tween the output of the detector-diode and the in-
put grid of the Type 6F5 audio voltage-amplifier tube.
This control has a two-point tone-compensating filter
connected to it so that the correct aural balance will
be obtained at different volume settings. Phonograph
terminals are provided to feed the output of an ex-
ternal phonograph pickup to the contrdl grid of the
audio amplifier through this aurally compensated
volume control.

The output of the voltage amplifier is resistance-
capacitance coupled to the control grid of the Type
6F6 power-output tube. The output of this stage 1s
transformer coupled to the voice coil of the electro
dynamic speaker.

SERVICE

The various diagrams in this booklet contain such
information as will be needed to locate causes for de-
fective operation if such develops. The values of the
various resistors, capacitors, coils, etc., are indicated
adjacent to thé symbols signifying these parts on the
diagram. Identification titles, such as Cl1, L2, R1, etc.,
are provided for reference between the illustrations
and the Replacement Parts List. The coils, reactors,
and transformer windings are rated in terms of their
d-c resistance only. Resistance values of less than one
ohm are generally omitted.

Alignment Procedure

There are fourteen adjustments required for the
alignment of the oscillator, first-detector, and antenna-
tuned circuits; one adjustment for the wave-trap; and
four adjustments for the i-f system. Twelve of these
adjustments are made with plunger-type air trimming
capacitors and require the use of a GE Stock No.
12636 Adjusting Tool. Each of these capacitors has
a lock nut for securing the plunger in place after ad-
justment. The remaining seven adjustments are made
by means of screws attached to molded magnetite
cores. These cores change the inductance of the par-
ticular coils in which they are inserted to provide
exact alignment. All of these adjustments are accu-
rately made during manufacture and should remain
in proper alignment unless affected by abnormal con-
ditions of climate or purported alterations for servic-
ing, or unless altered by other means. Loss of sensi-
tivity, improper tone quality, and poor selectivity are
the usual indications of improper alignment. Such
conditions will usually exist simulcaneously. Correct
performance of this receiver can only be obtained
when these adjustments have been made by a skilled
service engineer with the use of adequate and reliable
test equipment. The manufacturer of this receiver

The “Music-speech™ control consists of a switch
S4 which, in the “Speech™ position, places an addi-
tional capacitor C45 in shunt with the capacitor C44
in one of the tone compensating filters. This reduces
the low-frequency response of the amplifier and pro-
vides maximum intelligibility of the voice frequencies.

Continuously variable tone control is effected by
means of capacitor C48 and variable resistor R19
shunting the plate circuit of the output tube.

//Cathode Ray Tuning Indicator”

An 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
section built in the same glass envelope. A portion of
the signal voltage developed across resistor R12 is
used to actuate the grid of the amplifier section.
Maximum voltage is applied to this grid when the
receiver is tuned to resonance with an incoming
carrier. This condition is evidenced by the minimum
width of the dark sector on the fluorescent screen.

DATA

has such test equipment available for sale through its
distributors and dealers. .

This receiver requires a more or less involved
method of alignment. However, if the following
directions are carefully applied in the sequence given,
normal performance of the instrument will be ob-
tained.

The plunger-type air trimming capacitors have their
approximate piunger settings tabulated on figure 5.
If the plungers have been disturbed from their orig-
inal adjustments, they may be roughly set to the spe-
cified dimensions prior to alignment.

In performing services on the oscillator, detector,
and r-f circuits, the leads should be restored to their
original' positions, since the lead-dress is important
for proper operation and dial calibration.

Precautionary Dressing of Leads Prior to Alignment
(Refer to Tigure 3)

Band "’X"

1. Keep blue lead X of S1 to antenna coil L4-5 dressed
away from chassis, and from yellow lead of S1 to an-
tenna coil L5-6.

2. Keep blue lead X of S3 to detector. coil L14-15 clear
of chassis, coil shield, coil, and other leads.

3. Keep bus lead C5 to X of S1 apart from bus lead C6 to
A of S1, and from chassis.

Band “A’

1. Keep green lead, terminal of S1 to antenna coil tap L-4,
away from chassis, coil shield, and coil.

2.  Keep bus lead C6 to A of S1 apart from bus lead C5 to
X of S1, and from chassis.

Band "'C”

Lead from C18 to oscillator coil L7 should be main-
tained as short and straight as possible.

For alignment, the test-oscillator frequency should
be quite accurate. A convenient and reliable means
of accurately checking the frequency of test oscil-
lators, receivers, etc., is the GE Stock No. 9572
Crystal Calibrator.
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