MODELS E-53 & E-56

Five-Tube, Two-Band, A-C Superheterodyne Receivers

Electrical Specifications

FrREQUENCY RANGES

“Standard broadcast” (A).......... 540-1,820 kc.

“Short wave™ (B)................. 1,820-6,600 kc.

Intermediate Frequency...............civvniinnnn.

RaprotroN COMPLEMENT
(1) Type-6A7............... First Det.—QOscillator
(2) Type-6D6.....cccvunn.. Intermediate Amplifier

Pilot Lamps (3) ... vuiiii i

Power SuppLy RATINGS

RALING Aiv o 550 50055 50 5 20 550 5o 30615 505 508 006 5608 506 90§ 905 0 600 5
RAtng Blocms s e o608 6.0 5606008 008 006 im0 0 mie o0 000 000 0 000 o

Power Output RATING
Undistorted. . ......coooviiiiininnn... 2.0 watts
Maximum. ...ovviir i, 4.5 watts

ALIGNMENT FREQUENCIES

“Standard broadcast™ (A)..........ciiiiiiiinn.
600 kc. (osc.), 1,700 kc. (osc., ant.)
“Short wave" (B)u a:nsmimsmsmnsanens None required
.......................................... 460 kc
(3) Type-75....Second Det., A-F Amp. and A.V.C.
(4) Typed2.............. Audio Power Amplifier
15} THOBBO ¢ o 0 5. 0 3 5 5 5 5 5. Full- Wave Rectifier
................ Mazda No. 46, 6.3 volts, 0.25 amperes
................ 105-125 volts, 50-60 cycles, 80 watts
................ 105-125 volts, 25-60 cycles, 80 watts
LOUDSPEAKER
0 o7 Electrodynamic
Voice Coil Impedance....... 2.2 chms at 400 cycles

Mechanical Specifications

CABINET DIMENSIONS MODEL E-53 MODEL E-56
Height. ... i 1158 d0ches  cvimemsdss o sme o o mi 5is o 39 inches
Width. . oot 2034 inches ... 24 3% inches
Depth..oooiiiis i 8% inches ... ... i, 12 inches
Weight (Net).....oovuiniiiiiieineennn 23 pounds .. 55 pounds
Weight: (Shippinug) s c.sws a0 s w5 5 a5 wso s 5185 8 6505 5 27pounds ....iiiieeeeiiieaa.n .... 67 pounds
Chassis Base Dimensions. ... ...uvuuunttuneennneenneeerneeesneeennenns 12 inches x 7 inches x 2V inches
Over-all Chassis Height.. ... oottt i ittt i et i 7Y/ inches
Operating Controls. ............... (1) Power Switch—Tone, (2) Tuning, (3) Volume, (4) Range Selector
TUNING DIIVE: RALIO: s 655455 5.6 566 55 060016 515 5 bre 005 058 100 o aso 00 10 01 v s s 1 g 01 80, 50 s 1 o 31 101 o0 i mrm s o w0 o im muw i 10to 1

General Features

These receivers employ the same chassis and have
many distinctive features. Model E-53employs an 8-
inch dynamic loudspeaker and Mode E-56 employs a
12-inch dynamic loudspeaker. The superheterodyne
circuit is used with such features of design as: mag-
netite core adjusted i-f transformers, improved
core adjusted antenna wave-trap, aural compensated
volume control, continuously variable tone control
with music-voice switch, automatic volume control,
resistance coupled audio system, phonograph terminal
board, band selective illumination of dial scales, and
a dust-proof loudspeaker.

Tuning is continuous through the “Standard broad-
cast” and “Short wave” bands (including 49 meters).
The “Short wave" position of this extensive range
also includes channels assigned for police, amateur,
and aviation communication. Trimming adjustments
are located at accessible points. Their number is
reduced to the least that is consistent with effi-
cient operation. The tuning dial ratio of ten to one
permits ease of tuning, especially in the “*Short wave™

band.

Circuit Arrangement

The first detector and oscillator functions are ac-
complished in a single tube, an Type-6A7. The in-
put of this tube is coupled to the antenna through
a tuned transformer. A shunt (magnetite core ad-
justed) wave trap is connected across the primary of

this transformer to prevent signals of intermediate fre-
quency (460 kc.) from being introduced into the
first stage as interference. The two-section gang con-
denser, which tunes the antenna transformer second-
ary and the heterodyne oscillator coil, has adjustable



15t DET- 0SC.
6A7 12
T 3=~
\ e2s A3
/4 I&'&i g e (J
HUM NEUTR.
o
c2e
T -035 MFD.
R21 <
100,000 § l
-~ TONE CoNTROLS A
csT co LRz a3 SRR we <32
s | o i000n | o Rasees +015 MFO.
R T 77000,
3 10 F?sun ¥ C20 = gl ™
Soven[ Ty I,,n
; el
I
230n 108000
J_ FIELI
Tiowe T'n
18 MFD.
RECT.
8
! 5
; 2160 27a [ 22
Erovmoe 309 RIS RIT RIB
il g TO FUS, & PILOT.

Figure 1—Schematic Circuit Diagram

nEMOVE uNK TO POWER SUPPLY
- FOR PHONO

e~ 5 XX PHOND. TERM. BRO.
S~ vecow I
s
" ) Power
: REDE BACK
: g n | R
T«u.) =
b:\ma H
ASSEMBL)
 BROWN'
5
.o3sunn| | i @ 4,
o &
P—
TO SPEANER
=
6 AL
BLUE:
BROWN
o ina:
254 294
JOMER 2. ton
) 3 -
1£-LF. TRANSF. CONNECTIONS 204-LF. TRANSF. CONNECTIONS osc. coi ANT. COIL CONNECTIONS Ml
CONNECTIONS CONNECTIONS =
BLACK

Figure 2—Chassis Wiring Diagram



trimmers for obtaining exact alignment. Each of
these coils is tapped so that the range switch increases
the range of tuning by decreasing the amount of in-
ductance.

The intermediate frequency stage is coupled to the
Type-6A7 and to the Type-75 by means of tuned
transformers. These transformers resonate with fixed
capacitors and are adjusted by molded magnetite cores
to tune to 460 kc.

The modulated signal as obtained from the output
of the i-f system is detected by one of the diodes of
the Type-75 tube. Audio frequency secured by this
process is passed on to the control grid of this same
tube for amplification before final reproduction. The
d-c voltage, which results from detection of the signal,
is used for automatic volume control. This voltage,
which develops across resistor R7, is applied as auto-
matic control grid bias to the first detector and i-f
tubes through a suitable resistance filter. Minimum
operating bias for the Type:6A7 and Type.6D6 tubes
is developed across resistors R19 and R20 respectively.

Manual volume control is effected by means of an
acoustically tapered potentiometer connected as a
variable coupling element between the output of the
second detector and the first audio control grid. After
amplification by the Type 75, the audio signal is trans-
mitted by resistance-capacitance coupling to the input
of the Type-42 power output stage, which, in turn, is
transformer-coupled to the dynamic speaker.

Continuously variable tone control is effected by
means of capacitor C26 and variable resistor R21
shunting the plate circuit of the output tube. Extreme
clockwise rotation of this tone control disconnects the
resistor R21-from the circuit and places an additional
capacitor C32 in shunt with capacitor C20, thereby
reducing the low-frequency response of the amplifier.
This point is known as the “Speech™ position and
provides optimum intelligibility of speech.

The power supply system consists of an Type-80
rectifier tube which is supplied from an efficiently de-
signed power transformer and which works into a
suitable filter.

SERVICE DATA

The various diagrams of this booklet contain such
information as will be needed to isolate causes for
defective operation if such develops. The ratings
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Figure 3—Radiotron, Coil, and Trimmer Locations

of the resistors, capacitors, coils, etc., are indicated
adjacent to the symbols signifying these parts on the
diagrams. Identification titles, such as R3, L2, Cl1,
etc., are provided for reference between the illustra-
tions and the Replacement Parts List. The coils, re-
actors, and transformer windings are rated in terms
of their d-c resistances only. Ratings of less than one
ohm are generally omitted.

Alignment Procedure

There are three alignment trimmers provided in
the antenna transformer and oscillator coil tuned
circuits. The i-f transformer adjustments are made
by means of screws attached to molded magnetite
cores. All of these circuits have been accurately ad-
justed during manufacture and should remain prop-
erly aligned unless affected by abnormal conditions or
altered during servicing. Loss of sensitivity, improper

tone quality, and poor selectivity are the usual indi-
cations of improper alignment.

The correct performance of this receiver can only
be obtained when the aligning has been done with
adequate and reliable apparatus. The manufacturer
of this receiver has available, for sale through its dis-
tributors and dealers, a complete assortment of such
service equipment as may be needed for the align-
ment operation.

A test oscillator, such as the G.E. Stock No.
9595, is required as a source of the specified align-
ment frequencies. Visual indication of receiver out-
put during the adjustment is necessary and should be
accomplished by the use of an indicator such as the
G.E. Stock No. 4317 Neon Output Indicator.

The procedure outlined below should be followed
in adjusting the various trimmer capacitors and
molded cores:

I-F Core Adjustments

The four adjustment screws (attached to molded
magnetite cores) of the two i-f transformers (one on
top and one on bottom of each i-f transformer) are
located as shown by figures 3 and 7. Each circuit
must be aligned to a basic frequency of 460 ke. To
do this, attach the output indicator across the loud-
speaker voice coil or across the output transformer
primary.

Connect the output of the test oscillator to the con-
trol grid of the Type-6A7 through a .05 mfd. ca-
pacitor. Connect the test oscillator ground terminal
to the ground terminal of the receiver chassis. Range
selector should be in ““‘Short wave™ position. Tune
the oscillator to 460 kc. Advance the receiver volume
control to its full-on position and adjust the receiver
tuning control to a point, within its range, where no
interference is encountered either from local broad-
cast stations or from the heterodyne oscillator. In-
crease the output of the test oscillator until a slight
indication is present on the output indicator. Adjust



the two magnetite core screws of the second i-f
transformer to produce maximum (peak) indicated
receiver output. Then, adjust the two magnetite core
screws of the first i-f transformer for maximum
(peak) receiver output as shown by the indicating
device. During these adjustments, regulate the test
oscillator output so that the indication is always as
low as possible. By doing so, broadness of tuning due
to a.v.c. action will be avoided. It is advisable to re-
peat the adjustment of all i-f magnetite core screws to
assure that the interaction between them has not dis-
turbed the original adjustment.

Wave-Trap Adjustment

Attach the output of the test oscillator to the re-
ceiver “Antenna” terminal through a 200 mmfd.
(important) capacitor. The ground connections re-
main connected together. Leave the test oscillator ad-
justed to 460 kc. and range selector in “*Short wave”
position as before. Then adjust the wave-trap screw
to the point which causes maximum suppression of
the 460 kc. signal.

R-F Trimmer Adjustments
Calibrate the tuning dial by setting the pointer to
a horizontal position (53 on *“Standard broadcast”

scale) with the two-gang tuning condenser in full
mesh. The output indicator should be left connected
to the system. Connections for the test oscillator re-
main the same as for “Wave-trap adjustment.” Adjust
the test oscillator to 1,700 kc. and set the receiver
tuning control to a dial reading of 1,700 kc. Leave
the volume control of the receiver at its maximum
position. Make sure that the range selector is at its
broadcast position. Regulate the output of the test
oscillator until a slight indication is perceptible at the
receiver output. Then adjust the two trimmers, C6
and C3, of the oscillator and antenna transformer
coils (mounted on the variable condenser) so that
each produces maximum (peak) receiver output.
After this maximum has been accurately obtained,
shift the test oscillator to 600 kc. Tune the receiver
to pick up this signal, disregarding the dial reading at
which it is best received. Then, adjust the receiver
oscillator series trimmer, C8, simultaneously rocking
the tuning control backward and forward through the
signal until maximum receiver output results from
these combined operations. The adjustment at 1,700
ke. should then be repeated to correct for any change
which may have been caused by the oscillator series
trimmer adjustment.
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The resistance values shown between Radiotron socket
contacts, grid caps, resistors, terminals, and receiver chassis
ground, on figure 4, have been carefully selected so as
to facilitate 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-

#*OPEN CIRCUIT (LEAKAGE OF ELECTROLYTIC CONDENSERS ONLY)
Figure 4—Resistance Diagram

Power supply disconnected—Radiotrons in sockets—Tuning condenser in full mesh—
Volume control maximum

Resistance Measurement

0O VOLUME. CONTROL AT “MINIMUM” POSITION

cuit under test. Resistance values were measured with the
Radiotrons in sockets; tuning condenser in full mesh, and
volume control set at maximum except where 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 ipdicated polarity across the terminals of
the device.




Phonograph Attachment

A terminal board is provided for connecting a
phonograph into the audio amplifying circuit. Typical

ADUUST THIS VOLUME CONTROL]
;7 FOR OPTIMUM VOLUME WITH RECEVER]
VOLUME SET AT MAXIMUM AND FIX
ACJUSTMENT. USUAL VOLUME. AD-
PHONO INPUT | jUSTMENTS T0 BE MAOE AT RECENER|
VOLUME IN ORDER TO UTILIZE
AURAL TION.

LOW IMPEDANCE
PICK-UP

TVPICA\: CONNECTIONS FOR LOW IMPEDANCE PICK-UP

DUO-JUNIOR SWITCH > TO @INDING POSTS ON REAR
i = OF RECORD PLAYER

TYPICAL CONNECTIONS FOR MODELS R-93,

Figure 5—Pick-up Wiring

methods of connecting a low-impedance pick-up,
or the Models R-93 and R-93X phonographs are
shown on the schematic diagram (figure 5).

Loudspeaker

Centering of the loudspeaker voice coil is made in
the usual manner with three narrow paper feelers
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Figure 6—Loudspeaker Wiring

after first removing the front paper dust cover. This
may be removed either permanently by cutting it
away with a sharp knife, or by softening its cement
with a very light application of acetone using care
not to allow the acetone to flow down into the air
gap. The dust cover may be cemented back in place
with ambroid upon completion of adjustment.
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Note: Two voltage values are shoum 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 wvalue because of the additional
loading of - the wvoltmeter through the high series 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
faulty operation. Bach value as specified should hold with-

Figure 7—Radiotron Socket Voltages, Coil and Trimmer Locations
Measured at 115 volts, 60-cycle supply—Tuned to approximately 1,000 kc. (“‘Standard broadcast™)—
No signal being received—Volume control minimum

Radiotron Socket Voltages

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. These
voltages were measured with receiver tuned to approxi-
mately 1,000 kc., no signal being received and volume
control set at minimum. To duplicate the conditions under
which the voltages were measured requires a 1,000 ohm-
per-volt d-¢ meter, having ranges of 10, 50 250, and
500 volts. Use the nearest range above the voltage to be
measured. A-C voltages were measured with a correspond-
ing -a-c meter.




REPLACEMENT PARTS—E-53 & E-56

STOCK STOCK
No. DESCRIPTION NO. DESCRIPTION
RECEIVER ASSEMBLIES 12650 | Shield - Antenna coil shield.....ecee
12735 | Shield - Dial lamp shield - Package
5237 | Bushing-Variable condenser mounting Of D,icececscccccocccsccccscccscssnce
bushing assembly-Package Of 3..c.cs 12607 | Shield - First I.F, transformer
11591 | Button-Chassis plug buttoheeeececoss Shield tOPeeescsscacscssososcocasnss
12118 | Cap-Grid contact cap-Package of 5... 12008 | Shield - First or second I.F. trans-
11465 | Capacitor-Adjustable capacitor (C8). former Shield.cececcecccscvcoooccans
12659 | Capacitor-12 Mmfd. (C5)ecccecccceces 12651 | Shield - Oscillator coil shieldeeec.s
12661 | Capacitor=56 Mmfd. (Cl)ececeesscccse 12581 | Shield - Second I.F, transformer
12946 | Capacitor-133 Mmfd, (Cl1,C15,Cl6, 8h161Q, “BODs:s sisinie s1ors 61610 siore sTsie sin's sl 676
Cl7)ececescosccoscoscccssssasscsccscs S1415 | Shield - 6D6 Radiotron shieldeeeeesee
12406 | Capacitor-180 Mmfd. EClB}........... 3682 | Shield - 6A7 or 75 Radiotron shield..
12662 | Capacitor-220 Mmfd. C2llsswrumonmon 4794 | Socket - 4-contact rectifier Radio-
12660 | Capacitor-1,350 Mmfd., (ClO)eeseccose tT0N S0CK@teoeososceescosossssacassnne
4793 | Capacitor-,005 Mfd. (C9,C25)cecccsss 4785 | Socket - 6-contact 42, 75 and 6D6
4858 | Capacitor-.01 Mfd, (C19,C20,C22).... Radiotron S0CKet.ceeeooesessoccconss
4792 | Capacitor=-,015 Mfd, (C32)eeceacsccse 4787 | Socket - T-contact 6A7 Radiotron
4791 | Capacitor-.1 Mfd. (C4,C12,C23,C30, S00Keteeecsssscoscscscorssssssscanne
C3l)esescccccccssscsobosessscsscone 11199 | Socket = Dial lamp sSoCkebeeeececeesss
51592 | Capacitor-.25 Mfd. (C13,C24)....c... 12007 | Spring - Betaining spring for core,
5170 | Capacitor-.25 Mfd. (Cl4)eeeeeeeenes Stock Nos, 12006 and 12664 - Pack-
12670 | Capacitor-,035 Mfd. (C26)eccvaccsccns 888 Of 10secceoccsccccocooscccacscns
11240 | Capacitor- 10 Mfd. (C28)e.vcccncacscs 12668 | Tone Control and Switch (Sl)eeececees
5212 | Capacitor- 18 Mfd. (C29) esocesvacccs 13106 | Transformer - First I.F, transformer,
12648 | Coil-Antenna coil-less shield (L2, Complete (L8, L9, Cll, Cl5)sscccccse
L3,L4,L5)cccccsccscocaccacacnscance 12644 | Transformer - Power transformer,
12649 [ Coil-Oscillator coil-less shield 115 volt, 60-cycle (Tl)eeeeceooscsas
(L6,LT)eccesccccccccessccsccncnnnns 12645 | Transformer - Power transformer,
12643 | Condenser-2-gang variable tuning 115 volt, 25-cycle (Tl)ecececsosaccs
condenser (C2, €3, C6, CT)eecoroses 13107 | Trensformer - Second L.F, transformer,
5119 | Connector-3-contact female speaker complete (LlO, L11, Cle, Cl17, Cl18,
cable CONNECtOTsceeecsscocsccosoanas R6, RT)eesceesvesscocrscsccaccccnonns
12006 | Core-Ad justable core and stud assem- 12654 | Trap-Wave trap (Ll)esecccecscocssaaan
bly for I.F. transformer, Stock 11237 | Volume Control (R8)ececeeccccccsccccns
Nos, 12652 and 12653...cc0vvcossvone
12664 | Core-Ad justable core and stud assem-
bly for wave trap, Stock No., 12654, REPRODUCER ASSEMBLIES
12658 | Dial-Station selector dialeceecscees
12656 | Drive-Variable condenser drive shaft 12641 | Board - 3-contact reproducer terminal
and pinioNecececcccoccecccncaccnnne DOBrAeecesessccscccsoosscsaccsssccnsse
12657 | Indicator-Station selector indicator 12640 | Bracket - Output transformer mounting
5226 | Lamp-Dial lamp-Package of 2...ec.... bracketeeeqeos.
12663 | Mask-Dial light diffuser, complete 12012 | Coil - Field coil (L14)eceeesss
with red and green colored screen.. 11469 | Coil - Neutralizing coil (L1l2)e.essse
12647 | Range Switch (S2)ecccccsccscssssnnns 12642 | Cone - Reproducer cone and dust cap
12206 | Resistor-270 ohm, carbon type, 1/4 (L13), (Table MOdel)seseesescscaanss
Watt = (Rl9)ececcccoccccccccnncnnas 12667 | Cone-Reproducer cone and dust cap
12261 | Resistor - 390 ohm, insulated, 1/4 (L13), (Console Model)eeesesooncacss
watt = (B20)csissnsssssscnssnsesses 5118 | Connector - 3-contact male speaker
8070 | Resistor - 22,000 ohm, carbon type, cable CONNECLOTeevscssccsccscsassnns
1/2 watt = (R3)ecececoscoascnsnnnns 9699 | Reproducer, complete (Table Model)...
11400 | Resistor - 27,000 ohm, carbon type, 9696 | Reproducer, complete (Console Model).
1/4 watt = (R9)ececescocecccannsans 11253 | Transformer-Output transformer (T2)..
12011 | Resistor - 27,000 ohm, carbon type, 11886 | Washer-Spring washer to hold field
1 watt - (R45...................... coil securely-Package Of Seececcccons
11282 | Resistor - 56,000 ohm, carbon type,
1/10 watt = (R6)eveocecceccassancns
5029 | Resistor - 56,000 ohm, carbon type,
1/4 watt = (Rl)eceeccccccoccccsncns
5 Resist - 6,800 ohm, carbon type
i B v R e ok O MISCELLANEOUS ASSEMBLIES
5145| Resistor - 100,000 ohm, carbon type,
1/4 watt - (RLO,R12)eeuscccccccccne
11398| Resistor - 220,000 ohm, carbon type,
1/10 watt - (RT )66 s o010 o608 sininis oivis & 12639| Escutcheon - Station selector
11323| Resistor - 270,000 ohm, carbon type, escutcheon and crystal assembly.....
1/4 watt = (Bll)ececoccsossnoasncns 12638| Knob - Station selector knob -
11172| Resistor - 470,000 ohm, carbon type, Package Of 2.ecceessccscccsacnssaccs
1/4 watt - (Ria)................... 11347| Knob - Tone control, volume control
11626| Resistor - 2,2 megohm, carbon type, or range 8wWitch Knob..eeeeecooosnscs
1/4 watt - (R5)ececoscccaccoccascns 11586| Screw - Chassis mounting screw
12004| Resistor - Voltage divider resistor- No. 14xl inc,, Package Oof 1l0eecccosce
Comprising one 216 ohm, one 27 ohm 11349| Spring - Retaining spring for knob,

and one 22 ohm sections (R16, R17,

Rl8)escesccosscssssssscscscscscsoscs

Stock Nos, 11347 and 12638 - Package

Of Secvevcsssosssescsonscocccasencss




