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MODEL "Roadmaster"

Schematie
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MODEL 5 Tube Super Midget

Schematic
"Roadchief"

Schematic
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PAGE 5-6 DETROLA

MODEL 1200

Voltage DETROLA RADIO CORP.
Alignment

1. Apply a modulated 175 Kilocyecle signal to the grid of the modulator (1st
detector) tube and align the four dual trimmer adjustments in the top of the IF
trensformer cans for meximum output from the receiver.

2o With the band switch knob in the 530-1500 Kilocycle or clockwise position,
and the tuning dial set to 1400 Kilocycles, apply a 1400 Kilocycle signal at

the antenna and adjust the three trimmer screws on the gana condenser for maximum
output from the receiver.

5. Apply a 600 Kilocycle signal at the antenna and track the oscillator by vary-
ing the nut adjustment on the oscillator padding condenser and returning the dial
until maximum response is obtained. This adjustment should be made disregarding
calibration.

4, With the band switch in the short wave or counter-clockwise position and the
F dial set to 3.6 Megacycles, apply a 3600 Kilocycle signal at the antenna and align
the three trimmers in the top of the short wave coil cans for maximum response.

5. Apply a 1600 Kilocycle signal at the antenna and track the oscillator as at
670 Kilocycles in the broadcast band by adjusting the slotted screw adjustment on
F the oscillator padding condenser.

Suitable harmonies of a broadcast oscillator may be used for alignment purposes
h in the short wave band.

At all steps in the aligning procedure, the output should be kept only as high

as is necessary for good alignment but the output should always be lowered by de-
creasing the input to the receiver, “never by reducing the volume control settlnEL
l The volume control should be at maximum setting during any adjustments of the RF

|

and IF circuits. A suitable output meter should be connected across the speaker
voice coil to indicate the correct adjustment for maximum response.

TABLE OF VOLTAGES
Line Voltage - 115 Volts - 60 Cycles AC
Interchannel Noise Suppressor Set for Maximum Sensitivity

Position Tube Plate Screen Cathode
RF 6D6 100 50 0

l MOD 6D6 100 60 0
03C 37 100 0
IF 6D6 100 100 0
DET 85 20 0

PHASE REVERSER 37 —20 1-2V

| CUTEUT 43 100 0

Above voltage's measured with 0-250 V--1000 ohm per volt DC Voltmeter
Drop ACROSS CHOKE - 18 Volts
Drop ACROSS SPEAKER FIELD -
When operated on 115 Volts DC or 25 cycle AC the above voltages will be slightly lower.

FILAMENT VOLTAGES

2525 - 25 Volts - AC or DC
43 - 25 - AC " DC
6D6 - 6.3 " - AC " DC
37 - 6.3 " - AC " DC
85 - 6.3 Volts - AC " IC
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NODEL 42,42-R

DEWALD RADIO Schematic
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MODEL 58-R
DEWALD RADIO Schenatic
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MODEL 58-L,59

Schematic DEWALD RADIO
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MODEL 8l1-R
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MODEL 503-4
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FOR LAYOUT SEE INDEX
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MODEL 570
Schematic

DEWALD RADIO

Socket Layout
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MODEL 600

Schematic
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MODEL 630
Schematio
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Schematic
Socket Layout
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MODEL, B=A-H=9

Schematio
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'MODEL BAH-9, KRE, 501
5034 ,553=4-S, DEWALD RADIO
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I 'MODEL 111
K.CHOPIHONE RADIO CORP. MODEL 128
Schematic, Data

1 '
T Ve

— —

' RA5ZS5

i

’00 - _L I 2. .s.

H

SpeakerFrekf 2500 -

/75> INCORD
Red

~
= 3 1 o x; 1
5002 Choke X ®
' 2525
| L™ |
Model 128
I To balance set, first remove chass-
is from cabinet; second, tune con-
denser to about 1720 kc and align
trimmer condenser on detector stagse,
then do same to antenna stage until
| loudest noise level is obtained.
A.C-0C
77 78 38 223 |
/\ /\ /\ /\ 286 - IN CORD
_______ 1 Heatevs N
y =
‘II”IL /223 !
< =
PP =
§I4 Sunte
& &
SMED  12MFD —__LW
is minsine
3z :
~ e —-20 -
1:500
Model 111

This set is designed to oscillate
across a major portion of the broad-
cast band. This regeneration is
controllable by reducing the volume
of the set. 0Oscillation in a set of
this type increases the sensitivity
from ten to twenty times.




ECHOPHONE RADIO CORP.

2 ECHO
Knob #XK 3444

MODEL 119

406 Bilvertone Pyralin Plate
407 Dual 3-40 mmf trimmer conde.

408 260-500 Padder condenser
409 Candohm

410
451 Variable condenser

Schematic,Parts List
405 Escutcheon Plate

Alignment
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Schematic,Alignme

MODEL 126

Schemetic

MODEL 124

o

then

?

gang con-
condenser all

502+
I 956 S/ AMININOIAYS FLMIQAWIINI
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921 ToroKR e A B

ECHOPHONE RADIO MFG. CO.
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y first align the IF

transformers at 456 kc with
denser closed, next turn
way open and ali

adjust padd

gn at 1720 kc, then

ar condenser at 600 kc
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Model 126
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To balance set
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MODEL 143
Schematic,Alignment ECHOPHONE RADIO MFG. CO. ,
Parts List
ol ;s%
~00e S’

TR

IF PEAK 456 XC. =

3
B

5-17~34" Rep-ha

ER.C N2 /43

This set covers from 1720 KC to
540 KC regular broadcast including
1712 KC police and 15 - 55 meters

NO.
450
451

short wave which covers major foreign 452

stationse.

The circuit uses 1-2A7 lst detec-
tor and oscillator; 1-58 IF; 1-246
second detector and first audio;

453
454
455
456

1-24A5 power output and 1-80 rectifier.456a

To align receiver proceed as fol-
lowss

l. Peak the two IF transformers,
applying a 456 note at the 247 grid.

2. Turn variable condenser wide
open, peaking oscillator stage at
1712 KC- then peak RF and antenna
gstage.

3. adjust low frequency with gang
tuned to 600 KC, to maximum peak.

4. Go back and check trimmers on
gang condenser at 1400 KC.

If radio stops playing turn off
immediately ~ check tubes. For-
Hum -check for
Open resistor
Bad Filter condenser
Opeén by pass condenser
Defective tube or tubes.
tona- check for
Bad resistor
Voice coil in speaker rubbing
Defective by pass condenser
Defective filter condenser

Poor

4560
456¢
457D
156
307
308
310
309
108
158

Weak

«01 mfd 800v conde.
Padder condenser 7 plate |

PARTS LIST

Dynamic Speaker
Variable condenser
Volume control w/switch
Short wave switch
Airplane Dial complete
Power Transforner

Set of coils-complete
RFE Antenna coil-S.W.
RY¥E Oscillator "

RF Antenna BC

456 KC 1IF units

8&4 mfd condenser

10 mfd 25v electrolytic
Terminal strip - 5 lug |
«0018 Mica condenser

in can|

Power cord & plug

Any tube socket

(state no.of prongs)
Any resistor

(state ohms & watts)
Any by pass-not listed
above(state capacity)

- check for

Set out of balance
Defective coils
Bad resistor

Bad condenser
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MODEL 36

EDISON-BEILIL CO., INC. MODEL 53
Schematics
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EDISON-BELL CO,, INC.

Schematic

MODEL 53 IW
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MODEL 55 AW
Schematic

EDISON-BELL PAGE 5-3
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MODEL 63 LW
Schemtic
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EDISON-BELI CO., INC.

MODEL 66 AW
Schematic
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Schematic

MODEL 603

ELECTRICAL RESEARCH LABS.
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PAGE 5-2 ERLA

MODEL 603

VoltagE?Alignﬂent ELECTRICAL RESEARCH LABS.
Parts *“ist

ALIGRMFNT PROCEDURF: For properly aligning either the intermediate transformer or the variable condenser it
{® necensary Ihat an accurately calibrated oscillator be used with some type of output measuring device.

INTERMEDIATE ALIGNMENT:
Y. Connect the high eide of the oscillator output to the control grid of the 6A7 tube leaving the control

grid cap disconnected. Connect the ground side of the oscillator to the recelver chassis.

2. Set the oscillator freauency at 265 kilocycles (this rust be accurate) and adjust the outnut of the
sscillator so that a convenient reading is obtained on the output meter,

3. Align the first intermediate transformer by turning one of the trimmer screws up and down until maximum
reading is obtained on the output meter, and then adjust the other trimmer screw of the intermediate trans-
formgr for maximum sensitivity.

4 Adjust the second intermediate transformer in the same manner.

¥OTE: Two types of intermediate transformer trimmers have been used in this model receiver. One type hae
Two parallel holes in the top of the shield, one for each trimmer. The other type has a brass hex nut for
adjusting one intermediate trimmer, the other intermediate trimmer being adjucted with the trimmer screw lo-
cated inside of the brass hex nut, Regardless of which type trimmer is used the procedure is the same.

TO ALIGN THE VARIABLE CONTENSER: It is not mecessary to remove the receiver chassis from the set housing to
align the gang condenser. Hegardless of whether or not the receiver is or is not mounted in the set housing
the alignment procedure 'is the same. Yhree holes are provided in the left hand side of the eet housing for
the gang condenser trimmers and one in the front of the set housing for the 600 kilocycle padding condenser.

1. Properly connect the remote control head and shafts and adjust the dial needle on the dial face so that
the dial calibration is correct,

2. Connect the high outnut side ~f the oecillator to the antenna and the ground to the receiver chassis.

3. Tune the receiver to exactly 1400 kilocycles on the dial and adjust the oscillator to this frequency.
BRING IN THF 1400 KILOCYCLE SIGNAL TO MAXIMUM OUTPUT BY ADJUSTING THE OSCILLATOR GANG CONDENSER TRIMMIR.
looking at the eide of the receiver and reading from top to bottom the trimmer condensers are the antenna,
P, F. and oscillator sections. Wext, adjust the R. F, and antenna sections of the gang condenser for maxi-
mum senaitivity

4, Tune the receiver to apnroximately 600 kilocycles on the dial and set the oscillator to this frequency.
Then adjust the 600 kilocycle padding condenser, which is located on and accessible through the hole in the
front of the chaessis for maximum output. Always rock the condenser slightly te the right and left when
making this adjustment using the vosition of greatest output.

TUBF VOLTAGES

TYPE OF FILAMFNT PLATE  CATEODE  SCREEN  GRID GRID GRID GRID
TUEE POSITION OF TUBE voLTS VOLTS VOLTS VOLTS Xo-1 §0.2 No.3 Ko.$5
78 Radio Frequency [ 210 4 80
6A7 Oscillator & Modulator [ 210 4 35 140 80 80
8 Intermediute Frequency [ 210 4 80
75 2nd Detector Diode & AVC [ 100 1.5
41 Qutput [ 200 8 210
84 Rectifier 6 2604 238

## A. . each plate
Total "A" current - 6.0 arperes
Read all voltages fromr socket to chassis

PART NUNEBER LIST PRICE  PART NUMEBFR LIST PRICE
1226 Antenna Coil $1.77 9453 68A7 Tube Socket $ .13
9496 Detector Coil .99 1255 Set Housing Back .25
1230 Oscillator 1.01 1284 Set Housing Cover .55
9498 1st I, P, Transformer 1.49 1223 Set Housing 3.52
1227 2nd 1. P. Transformer 2.03 9581 10 awrpere Fuse .06
12386 Dynamic Speaker 7.00 1159 A" Battery conplete with .90
1158 Antenna Lead .34 Fuse and Reccptacle
1244 Set Cable .60 9063 Tube Shield Retalner Base .05
9098 50,000 Ohm 1/2 Watt Resistor .19 1361 Tube Shield L11
6943 25,000 Ohm 1 Wwatt Resistor .21 1253 R, F. "a" choke .28
6984 %00,000 olm 1/3 Watt Resistor .19 1229 Volume Control with Switch 1.22
8000 100,000 Ohm 1/3 watt Reesistor .19 109 "B* Fliminator 15.00
9460 3,000 Ohm 1/3 Watt Reaistor .19 1246 vibrator Pubber Case .40
9544 500 Ohm 1 Watt Resistor .21 1245 vVibrator 5.50
6875 250 Ohm 1/3 Watt Resistor .19 9534 Power Transformer 2.75
8906 250,000 Ohlm 1/3 Watt Resistor .19 9542 Filter Choke .85
8907 25,000 Ohm 1/3 Watt Resistor .19 9539 R. F. "A" Choke .40
1336 20,000 Ohm 1/2 Watt Resistor .19 1144 R. F. *B" choke .32
1232 Padding Condenser .55 1247 2x 8 Mfd. Condenser Rlock 2.75
1218 Three Gang Condencer 4.10 9531 .5 Mfd. Bypass Condenser .58
9500 Bypass Condenger (l1-.1,1-.25, 1.29 9546 .01 Mfd. 600 Volt Condenser .18
1-.5 Mfd.) 1248 .005 Mfd. 1000 volt Condenser .23
786C .01 Mfd. 400 Volt Condenser .17 9559 .0005 Mfd. Moulded Condenser .21
9386 .1 Mfd. 200 Volt Condenser .18 9529 Fo. 84 Tube Socket J13
6473 ,002 Mfd. 400 Volt Condenser .17 9513 "B* Eliminator Housing Case .55
9525 .2 Mfd. 200 Volt Condenscr .24 9514 *B" Fliminator Housing Case .35
9203 .1 Mfd. 400 Volt Condenser .20 Cover
1150 .004 Mfd. 400 Volt Condenser .18 1249 "B Terminal Strip with Screws .60
9328 Dry Electrolytic Condenscr 1.1b 1240 Remote Control Complete .00
(2-5 kfd.) 1458 Tuning Control Ring .77
9133 Generator .5 Mfd. Condenser .55 1459 Volume Control Ring .77
9597 8park Plug Subparescor .55 1460 Dial Light Assembly .44
508 Distributor Suppressor .58 1460A Pilot Light Buld .44
9600 Wood Mounting Block .16 1461 Condenser Pulley Assembly 1.20
7717 Housing Carrizge Bolt 3/8% x 3% .10 1462 Vol. Control ™illey rscembly 1.00
7718 Hex Nut for 3/8¢ Carriage Bolt .05 1463 Drive Cable Assembly 2.30
7716 Mounting Bolt Stcel Washer .10 1464 Dial Glass & Sticker assembly .40
9458 .0025 Mfd. Mica Condemser .17 1465 Steering Post Clamp 1
9463 No. 75 Tube Socket 13 1466 Key Ry
9422 No. 78 Tute Socket 13 1467 Dial Scale Assembly .33
9493 Bo. 41 Tube Socket .13 1468 Dial Glase Retaining Ring .11

Prices are subject to chenge without notice. Part No. 603
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PAGE 5-+ ERLA

MODEL 5700, 5721
Alignment ELECTRICAL RESEARCH LABS.

NOTE: It may be found that stations On the short wave band are received at a slightly different dial setting
" than formerly received after changing the aerial dimensions. Using one of the antenna transmission systems
'designed for man-made static elimination may prove beneficiul for very difficult locations. Care must be
taken in using this type aerial system as an improperly designed transmission system will decrease the range
of the receiver, particularly on short wave reception. Simply using a transmission system will not eliminate
the noise unless the flat top of the aerial can be erected outside of the field of disturbance. A shielded
lead-in is not recommended as the signal loss on short waves will be excessive. The antenna should be con-
nected to the red lead coming out at the rear of the chassis and for best results it is recommended that a
good ground be comnected to the ‘black lead coming out at the rear of the chassis.

BAND SELECTOR SWITCH: Two different frequency bands are availzble, the frequency range being: I

1715 to 535 Kilocycles- 175 to 560.75 Meters
16 to 5.2 Megacycles- 18.7 to 57.7 Meters

Selection of the desired frequency band is made with the band selector switch kmob, which is located on the
lower right front of the cabinet. When the band selector switch is placed in the maximum left hand position
the receiver is operating on the 5.2 to 16 megacycle band. For operation on the 1715 to 535 kilocycle band
place the band selector switch knob in the maximum right band position. Both bands are calibrated on a single
dial, one section of which is calibrated in kilocycles, 1715 to 535 kilocycles, and the other section is cal-
ibrated in megacycles, 16 to 5.2 megacycles.

ALIGNMENT PROCEDURE: Only when an IF transformer, antenna or oscillator coil is replaced should it ever be
necegsary to Tealign the receiver. For aligning either the intermediate transformer or the variable conden-
ser it is absolutely necessary that a good accurate calibrated oscillator be used with some type of output

measuring device.

INTERMEDIATE ALIGNMENT:

1. Connect the high side of the oscillator output to the control grid of the 247 tube leaving the grid cap
disconnected. The ground side of the oscillator should be connected to the receiver chassis.

2. Set the oscillator at 465 kilocycles {this must be accurate) and adjust the output of the oscillator so
that a convenient reading is obtained on the output neter.

3. Align the first intermediate transformer by turning the intermediate transformer brass hext adjusting
nut located on top of the intermediate trzneformer can up and down until maximum reading is obtained on the
output meter. Then adjust the trimmer screw located inside the brass hex nut for maximum output.

4. Adjust the second I. F. transformer in the same manner as the first I, F., transformer.

VARIABLE CONDENSER ALIGMMENT: It is essential that the following instructions be carefully adhered to in
the order given otherwise the receiver will be insensitive and the dial calibration will be inaccurate.

1. Connect the high side of the oscillator output to the set antenna lead and the oscillator ground to
the receiver chassis.

2. Place the band selaector switch for operation on the 16 to 5.2 megacycle band.

3. Set the oscillator frequency to exactly 15 megacycles and adjust the receiver dial to exactly 15 mega-
cycles., Then BRING IN THEE 15 MEGACYCLE SIGNAL TO MAXIMUM OUTPUT BY ADJUSTING THE trimmer condenser of the
oscillator gang condenser section. The oscillator trimuer condenser is mounted on top of the rear section of
the variable condenser. The front section of the variable conderser tunes the antenna stage.

4. Place the band selector switch for operation on the 1715 to 535 kilocycle band, set the oscillator

exactly 1400 kilocycles and tune the receiver dial to 1400 kilocycles. BRING IN THIS 1400 KILOCYCLE SIGNAL
BY ADJUSTING THE SMALL TRIMMER CONDENSER which is located underneath near the center and towards the front
of the chassis.

5. Next adjust the antenna variable gang condenser section trimmer condenser for maximum output (front
section).

6. Leave the receiver operating on the same band and set the oscillator frequency to approximately 600
Kilocycles and adjust the dial to approximately 600 kilocycles. Then while rocking the variable condenser
plightly to the right and left, adjust the 600 kilocycle paidding condenser which is located below the speaker
and accessible through the front cf the chassis for maximum output.

7. Recheck the 1400 kilocycle adjustment.

8. Place the band selector switch for operation on the 16 to 5.2 megacycle band and tune the dial to ex-
actly 16 megacycles and set the oscillator frequency to 15 megacycles. Then adjust the trimmer condenser
which is located underneath and toward the center of the right hand side of the chassis for maximum output.

|
This completes the aligmment procedure and it is suggested that all the adjustments be rechecked, d
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PAGE 5-6 ERLA

MODEL 6100
N
Voltage,Alignnent ELECTRICAL RESEARCH LABS.
Parts List
VOLTAGE TABLE
Line Voltage : 32 Volts
Volume Control; Full On
IUBE FIL. PLATE SCREEN CATHODE _
78 1lst Detector 8¢5 180 70 5
37 Oscillator 6.5 100 20
78 I.F. 6.6 16Q 70 25
77 2nd Detector 6.5 654 25¢ 25
38 Output 645 150 160 15

2525 Rectifier or B84 Rectifier

# Comparative voltage only.
Read voltage from socket to receiver chassies

32 VOLT SIX TUBE SUPERHETERODYNE RECEIVER,

This receiver is designed to operats on 32 volt battery plants only and must not be w: x
on 36 volt battery plants without a voltage regulator, Generally, it is not advisable to
operate the receiver while the generator is charging the battery due to the fact that consid-
erable radio interference (static nolse) may be encountered, This is not a reflection on
the recelver, but is due to interference caused by the power plant generator, itself. Some
generators have built-in traps to eliminate this interference and when so constructed this
rarticular type of plant generator will not cause interference, If excessive static noise
1s encountered be sure that it is not caused by the 32 volt plant generator.

THIRTY-T¥C VOLT POWER UNIT: Two power units have been furnished with the =ix tube 32 volt
receiver, one unit utiIizes a 2525 tube and the other an 84 tube. Diagrams for both of
these units are shown on the receiver circuit diagram., It will be noted from the parts and
price 1list that all parts with the exception of the power transformer and tube sockets are
interchangeable. When ordering these parts be sure to order by part number.

NOTE: The dynamotor type unit supplied with the five tube 32 volt receiver rannot be used
with the six tube receiver nor can the power units (utilizing the 84 or 25Z5 tube) furnished
with the six tube receiver be used with the five tube 32 volt set.

The 32 volt power unit 1s shipped unmounted and must be placed in the sound-proof celo-
tex compartment. In the console models this is located below the receiver mounting board
and in the table models it is located above the chassis. To install the power unit in the
sound-proof box remove the wood screws which hold the celotex back to the box, then place
the power unit on the rubber mounting blocks provided inside of this box so that the unit is
floating free on these rubber insulators. It is very important that the unit does not touch
the side of the box. If excessive vibration is noticed be sure to check the powver unit in-
stallation, as excessive vibration will result if it is not properly mounted on all of the
rubber supports or if it is permitted to touch the side of the celotex housing.

PILOT LIGHT: A type T-31 #40 6.3 volt pilot light 1s used. The pilot light is readily
accessible Ior removal from the rear of the cabinet.

ANTENNA AND SROUND: Under ordinary conditions an aerial from twenty-five to seventy-five
Teet In Tength Including lead-in will prove ample. In some locations which are located a
considerable distance from broadcast stations it may be necessary to use a longer aerial
than this to obtain satisfactory daylight reception. Never place the aerial lead-in in
close proximity to the 32 volt lighting lines, as considerable stotic noise may be picked up
if the antenna lead-in is run parallel to the 32 volt power lines for any distance.

INTERMEDIATE ALIGNMENT: Only when an intermediate transformer has become defective due to
an open or burned out wlnding should it be necessary to readjust the intermediate transforme
er, For aligning either the intermediate transformer or the variable condenser it is
necessary that an oscillator be used with some type of output measuring device. To align
the intermediate transformer:

l. Connect the high side of the oscillator output to the control grid of the #36 mod-
ulator tube. The ground side of the oscillator should be connected to the ground lead,

2. Set the oscillator at 465 kilocycles (this must be accurate) and adjust the output
of the oscillator so that a convenient reading is obtained on the output meter,

3. Align the first intermediate transformer by turning one of the intermediate trans-
former trimmer screws up and down until maximum reading is obtained on the output
meter, Then adjust the other trimmer screw in the same manner,

4. The second I, F. transformer should next be adjusted in the same-manner, The in-
termediate transformer trimmer screws are accessible through the small hole in the
top of the intermediate transformer shields,

To align the variable condenser:

1. Connect the high output side of the oscillator to the set antenna lead and the ground
side of the oscillator to the ground lead,

2, Tune the receiver to 1400 kilocycles on the dial and set the oscillator to this fre-
quency.

3¢ AdjJust the variable condenser trimmer screws for maximum output reading.

4. Tune the set to approximately 600 kilocycles on the dial and adjust the oscillator
frequency to 600 kilocycles, Adjust the padding condenser located on the rear of
the chassis adjacent to the antenna and ground leads and accessible through the hole
in the chassis for marimum output reading.

When making this ad justment be sure to rock the variahle condenser to the right and
left using the position where the greatest reading is obtained.

107A 32 Volt Power Unit complete with 84 Tube

9907 Three Conductor Power Cable with Plug

8701 Vibrator

8702

400 Volt Condenser

7860 .01 Mfd, 400 Volt Condenser
7862 .,004 Mfd.

200 Ohms

9946 Wire Wound Resistor Strip 15,000 Ohms
9925 6 Mfd. Electrolytic fondenser

9945 Wire Wound Resistor Strip

Cord & Plug

8708 RF A Choke

8707

Condenser

.5 Mfd.

.001 Mfd. Moulded Condenser
250,000 Ohm 1;3 Watt Resistor

500,000 Ohm 1

9319
8906

9328 Dual 5 Mfd, Electrolytic Condenser

9882

Condenser
Condenser

3 Watt Resistor

6984
6786
9706
6880

F. Transformer

Pirst I.

.02-.02 Mfd.
«1-.1 MLd.

8 Mfd.

8703

5 Obm Resistor

9611 Volume Ccatrol

8709 Transformer used with 2525 Tube
9382 Padding Condenser

8710 Transforrmer used with 84 Tube

8711

Condenser
1 Mfd. Condenser

8705
8706

8704
107 32 Volt Power Unit complete with 2525 Tube

Watt Resistor
/3 Watt Resistor
3 Watt Resistor

000 Ohm 1/3
6,000 Ohm 1/.
000 Ohm 1/3 Watt Resistor

1,500 Ohm 1
15,

10,

9385

Transformer
400 Volt Condenser

200 Volt Condenser
200 Volt Condenser

T
9615 Antenna, Detector & 0scillator Coil
o2 Mfd,
«2  Mrfd.
o Mfd.

6765

9883 Second I.
9032

9386
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MODEL 6300,6315, =

3 323
L S ELECTRICAL RESEARCH LABS.
Aligmment,Voltage
SHORT WAVE TRIMMER: A short wave trimmer control is incorporated in the receiver and is used for a fine
tuning adjustment when tuning for short wave reception from 1.5 megacycles to 24 megacycles. The band
selector switch knob consisets of two sections. The amall front section knob is used for adjusting the
short wave trimmer and the large rear section is the band selector switch knob. When tuning for short
wave reception always rotate the tuning control slowly until a station is heard with maximum volume. Don't
%uirie:i? B:ifiovei the dial or pass up any weak signals. After adjusting the tuning control so as to
ring e station in at its loudest point adjust the short wave trimmer control r

first in the clockwise and then in the counter-clockwise direction to the positigﬁ ;? gi:gtzgi :ziﬁz:r kggb
casionally after tuning in this manner still better results may be obtained by readjusting the tuni .con )
trol,and then further fine adjustment should be made with the short wave trimmer for maximum volumeng It )
may be found that when adjusting the short wave trimmer that the signal will disappear, indicated b& the
elimination of signal, static and background noises. Rotating the short wave trimmer éontrol slightly ei-
ther clockwise or counter-clockwise will bring the signal in again. When operating the receiver on tie
broadcast band {1500 K.C. to 540 K.C.) the trimmer is inoperative.

Line Voltage : 115

Volume Control: Full on

Wave Band : Broadcast
Grid Grid Grid
TUERE Fil, Plate Screen Cathode Volts No.l No.2 No. 3 & 5
2A7 Oscillator 1lst Detector 2.45 220 2.2 3.5 200 90
58 First 1. F. Amplifier 2.45 220 90 6
58 Second I. F. Amplifier 2.45 220 90 3.5
2A6 Second Detector 2.45 120:## 1
2h5 Output 2.45 210 220

80 Rectifier 4.89

## Triode Plate. Comparative voltage ouly. The voltmeter is in series with a high resistance and is there.
fore not the true voltage applied. Read all voltages from socket to chassis unless otherwise specified.

ALIGNMENT PROCEDURE: Only when an atenna, oscillator or I, F. transformer has become defective due to an
open or shorted winding should it be necessary to realign the receiver. For aligning either the intermedi-
ate transformer or variable condenser it is necessary that an oscillator be used with some type of output
measuring device.

INTERMEDIATE ALIGNMENT:

1. Connect the high side of the oscillator output to the control grid of the 2847 First Detector tube,
leaving the grid clip disconnected. The ground side of the oscillator should be connected to the chassiS.

2. Set the oscillator at 465 kilocycles {this must be accurate) and adjust the output of the oscillator
@0 that a convenient reading is obtained on the output meter.

3, Align the first intermediate transformer by turning the brass hex nut of the first intermediate
transformer trimmer up and down until maximum reading is obtained on the output meter, then adjust the trim
mer screw located inside of the brass hex nut in the same manner. The intermediate transformer trimmer
gcrews are accessible through the small hole in the top of the intermediate transformer shields.

4, The second and third I. ¥. transformers should next be adjusted in the same manner as the first I.F.
transformer.

TO ALIGN THE VARIABLE CONDENSER: It is important when aligning the variable condenser and padding conden-
sers to follow the procedure given carefully, otherwise the receiver will be insensitive and the dial cali-

bration will be incorrect.

1. Connect the high output side of the oscillator to the antemnna and the ground to the chassis.

r Place the band selector switch for operation on the 1.5 to 4 megacycle band. Tune the receiver to
exactly 1.7 megacycles onthe dial, set the short wave trimmer about half the distance between maximum
clockwise and counter-clockwise rotation and adjust the oscillator frequency to exactly 1.7 megacycles.

Hext, bring this 1.7 megacycle signal in to maximum output by adjusting the padding condenser accessible
through the hole in the right hand side and closest to the rear of the chassis.

3. Leave the band selector switch for operation on the 1.5 to 4 megacycle band and tune the receiver to
exactly 3.4 megacycles on the dial.

Next, set the test oscillator to exactly 3.4 megacycles and tune the signal in by adjusting the oscillator
variable condenser trimmer mounted on top of the variable condenser. The middle section of the variable
condenser is the oscillator section. Recheck the 1.7 megacycle adjustment after making the adjustment at
4 megacycles. For best results it is always advisable to check each adJustmet several times. RKNOTE: This
completes the short wave adjustment.

4. Adjust the band selector switch for operation on the broadcast band {1500 to 540 kilocycles) and
tune the rcceiver to exactly 1400 kilocycles on the dial and set the oscillator to this frequency. Turn
the receiver on end and bring this 1400 kilocycle signal in to maximum output by adjusting the trimmer scre
on the amall trimmer,which is located adjacent to the short wave switch underneath the chassis.

Hext, adjust the antenna and preselector variable condenser section trimmers mounted on top of the variable
condenser for maximum signal output. (These are the front and rear gang sections).

5, Leave the band selector switch for operation on the broadcast band (1500 to 540 kilocycles) and tune
the receiver and oscillator to approximately 600 kilocycles. Then adjust the 600 kilocycle padding conden-
ser which is located on the right hand side and towards the front of the chassis for maximum output reading.
This adjustment is quite critical and it is necessary to rock the condenser slightly to the right and left
to obtain maximum sensitivity.

Always recheck the 1400 kilocycle alignment after making the adjustment at 600 kilocycles.

—— s e -
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~ MODEL 6300,6315
6317, 6323
Parts List,Notes

ELECTRICAL RESEARCH LABS.

SIX TUBE SUPERHETERODYNE RECEIVER
24 Megacycles to 540 Kilocycles

Band No. 1 - from 10 Megacycles to 24 Megacycles
Band No. 2 - from 4 Megacycles to 10 Megacycles
Band No. 3 - from 1.5 Megacycles to 4 Megacycles
Band No. 4 - from 1500 Kilocycles to 540 Kilocycles

Selection of the desired frequency band is made with the band selector Bwitch knob (large rea

double knob) which is located on the lower right front of the cabinet below the tuning gont:oi tggg.Of'hen
the band selector switch is placed in the maximum left hand position the receiver is operating on Band

Ho. 1, 10 megacycles to 24 megacycles. Rotating the band selector knob in the clockwige direction the
three other positions are in the order named, Band No. 2, 4 megacycles to 10 megacycles, Band No. 3, 1.5 to
4 megacycles and Band No. 4, 1500 kilocycles to 540 kilocycles, All four frequency bands are calib;ated on
a single dial. The calibrated section of the dial for the band that the receiver is adjusted to operate on
is indicated by the dial indicator which is automatically adjusted by the band selector switch knob.

SHORT WAVE RECEPTION: The usual careless tuning that is sufficient to bring in the long wave length regu-

ar broadcast stations will fail in tuning in short wave reception. In tuning for short wave stations,
great care must be taken so that the stations are not passed over, as the tuning is very sharp and quite
critical. Many times a lack of remlts when tuning for short wave stations is due not only to the operator
tuning the receiver incorrectly, but also to the operator trying to pick up foreign and North Awerican
short wave stations when the stations are not broadcasting. An important consideratiom is the time aif-
ference between the United States and European Countries;ie., at 10:00 P.X. Central Standard Time it is
4:00 A. M. in BEngland and 5:00 A. M. in most other countries in Europe and, as a rule, no stations are broad
casting at that time. While short wave reception presents a varied and more thrilling entertainment thren
we have been accustomed to hearing on the broadcast band, the many peculiarities and difficulties of short
wave reception have been minimized and the possibilities over-cmphasized, which has resulted in the er-
roneous belief that reception of foreign short wave stations is an easy accomplishment. To the contrary,
short wave stations are not tuned in with the ease we have been accustomed to in tuning in local broadcast
stations, but requires patience, extreme care in tuning, an understanding of the proper procedure and
favorable conditions. Reception of short wave stations, as a rule, is not comparable to the clear, static=-
free programs received from the local broadcast stations, but is more erratic and is generally accompanied
by fading and static although occasionally reception muy be as good as local programs.

Reception of short wave stations varies from season to season and between daylight and after sunset,

Band No. 4 (regular broadcast band) from 1500 to 540 kilocycles varies also in that the range of the
station is materially increased after dark and fading of distant stations becomes more pronounced. In
some locations stations that are received during daylight occasionally fade so badly after sundown that
it is impossible to receive good reception after dark. Other stations which cannot be heard during day-
light provide good reception after darkness.

) Band No. 3, 1.5 to 4.0 megacycles permits reception of police calls and some amateur phone stations.
The range of the stations broadcast within this band is increased after sundown.

Band No. 2 from 10.0 to 4.0 megacycles includes the 49 meter band, the 31 me ter band and some amateur
stations. Stations broadcast within this band include many of the foreign short wave stations and North
American Stations. Reception of stationa transmi tting on the 49 meter band is most reliable during the
Sussne r months when located approximately 300 miles or more during daylight which increases to 1,500 miles
or more when a large portion of the signal path lies in darkness. The Winter range is approximately 600
miles during daylight and 2,000 miles or more after sundown. Stations operating on the 31 meter band are
most reliable when the receiver is located about 800 miles away during daylight in the Summer months in-
creaeing to 2,500 miles after sundown.

Band No. 1, from 24 megacycles to 10.0 megacycles includes the 25, 19 and 16 meter bands. Reception I
of stations in the 25 meter band is best during daylight when the receiver and transmitter are located
1,000 miles or less than 2,000 miles apart. After sundown reception may be expected only from stations
located a distance of 2,000 miles or more away from the receiver. Stations operating on the 19 meter band
provide satisfactory reception generally during daylight hours only. After nightfall or when any appreci-
able portion of the tranamission path is in darkness signals are rarely heard. Stations operating below 19
meters are generally useful only when transmitting during daylight and over a distance of 2,000 miles or
more. Ordinarily they cannot be received after sunset.

1039 groadcast, Antema, Preselector & Oscillator Coil

1083 hort Wave Oscilletor Coil

1092 Bhort Wave Antenna & First Detector Coil §g§g ffﬁzngoﬁsseﬁesistor Strip

1038 First I. F. Transformer 9671 Pilot Lamp Socket

9835 Second I. F. Transformer 6248 2.5 Volt Pilot' Lamp Bulb

9662 Third I. F. Transformer 8980 Tube Shield

9800 R. F. Choke . 9082 Tube Shield Cap I
6786 10,000 Ohm 1/3 Watt Resistor 9459 .0005 Mfd. Moulded Condenser

7998 1 Meg Ohm 1/3 Watt Resistor 9698 1 Mfd. 100 Volt Condenser

8906 250,000 Ohm 1/3 Watt Resistor 9203 .1 Mfd. 400 Volt Condenser

6880 6,000 Ohm 1/3 Watt Resistor 9386 .1 Mfd. 200 Volt Condenser

9287 Short Wave Trimmer Disc. Assembly 8961 .05 Mfd. 400 Volt Condenser

9682 Short Wave Trimmer Worm Tuning Rod 1077 .03 Mfd. & .004 Mfd. 400 Volt Condenser
9673 Padding Condenser 1170 +C005 Mfd. & .05 kfd. 400 Volt Condenser
9674 Padding Condenser 9691 .001 Mfd. & .05 Mfd. 400 Volt Condenser
9799 Trimmer Condenser 6765 «2 Hf3d. 400 Volt Condenser

9659 Electrolytic Condenser Dual 8 Mfd. 9032 .2 Mfd. 200 Volt Condenser

8876 Electrolytic Condenser 5 Mfd. 84 500,000 Olm 1/3 Watt Resistor

1110 Electrolytic Condenser 4 Mfd. 8000 100,000 Ohm 1/3 Watt Resistor

9660 Power Transformer 6879 50,000 Ohm 1/3 Watt Resistor

9663 Dynamic Speaker 6" 8907 25,000 Ohm 1/3 Watt Resistor

9723 Dynamic Speaker 8" 6875 250 Ohm 1/3 Watt Resistor

9666 Volume Control 7997 2,000 Ohm 1/3 Watt Resistor

9174 Tone Control
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MODEL SW Converter
Sohematio

ELECTRICAL RESEARCH LABS.
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Alignment,Parts List ELECTRICAL RESEARCH LABS.

MODEL 7700,7732,7741

.19

.19
.68

1289 volume Control with D.p.§.r. Switch 1.24

1341 Tone Control Switch
1370 one Color Tuning Dial

1338 Two Color Tuning Dial

1103

LIST PRICE

$ .19
.40
.30
.35

3.93
.15
.11
.50
.55
.15

3.00
.15
.17

14

Wwatt Resisator

/3
000 ohm 1/3 Watt Resistor
1292 6 conductor Battery (able

5,000 ohm 1

Two Gang Condenser
6-1 Vvoltage Regulator Tube

1333 18,000 ohm 1/2 Watt Resistor
1179 ¥nmob, Targe

9693
1180 EKnob, Small with Dot

1052 Ppadding Condenser
1054 padding Condenser
9799 Trimmer Condenser
9758 Knob, Small

1361 Tube Shield
9988 Tube Shield

PART NUMBER

8907 25,

1.63
2,05
2.05
1.40
.85
+35
.17
.23
.21
.21
»21
.35
.19
.19
.19
.19

LIST PRICE

$1.63

200 Yolt Condenser
Condenser
Watt Resistor

Mica Mould Condenser

Mica ¥ould Condenser
1332 Wire Wound Resistor Strip

200 vold Condenser
.0001 Mfd, Mica Neuld Cendenser

400 Volt

.1 Nfd.

/3
000 Ohm 1/3 Watt Resistor
000 Ohm 1/3 Watt Resistor

.003 Mfd.
50,

.01 Mfd.
.0005 MNrd.

.2 Mfd,

1115 Dual

1291 4 Mfd. Wet Electrolytic Condenser
7860

1298 1st I, ¥ Transformer
9662 2nd I, F. Transformer

1113 Antenna Coll

1114 oOscillator Coil

1331 Audio Transformer

7998 1 Meg ohm 1/3 watt Resistor
6984 500,000 Ohm 1

PART NUMBER

9032
9459
7934
1374
8906 250,
6879

PART NO,7700

Prices are subject to change without notice.
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MODEL 38
KELECTRIC SPEC. EXPORT CORP.

Schematic
MODEL 48
Schematic
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SP. EX.

MODEL 45
Schematie
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ELECTRIC SPEC. EXPORT CORP.

EX.

MODEL R«502
Schematic
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EMERSON PAGE 5-1

MODEL 23 (4-B)
EMERSON RADIO AND PHONOGRAPH Schematic,Voltage
CORPORATION Parts List

The above voltages, with slight variations, should be obtained with an
a-c input line voltage of 117.5.
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T X ¥ Voltage Readings: R
i~ : : =
SIS § k| bG 8
wl"g hd For the convenience of servicemen, a table giving the voltage readings ¢ : PR
N 4 for this receiver is included in these instructions. Readings should be taken Y s &
N with the volume control turned on fully (all the way to the right) and a B PN E
v Ligh resistance voltmeter (1000 ohms per volt) must be used for the & ‘S X
d-c mecasurements. An a-c voltmeter must be used on the a-c circuits. 5 P W b
D-c voltages measured from point indicated to ground. 5 & § z
000 N §: o £3
g‘i‘ Anode Control  Osc Screen s 'a T8
: b e A % . ) Q -
oy Wi Tube Plate Grid Grid Grid Grid. Suppressers Cathode =2 ~ 8 &
RIS by Cg
A 6A7 214 214 _— 62 = 2 2.z g >
77 (e — 62 4 s+ ®eg g E
42 194 —— *—13 — 215 — — EONC I
v 4 420_= = = = = — = 588 z#
o © 2= 3
- .. R [
™ *Mecasured from ground to tap on speaker field winding. o b 9 =
N & -8 = o] 6
— B 4] E
L Voltage across field—100 volts d-c. 5B B =
o <2 < o
20 @ Voltage across 80 filament—S5 volts a-c.
L4
I =
(&4 Voltage across all other filaments or heaters—6.2 volts a-c.
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EMERSON RADIO AND PHONOGRAPH
CORPORATION

‘06 ‘PIoY Javeads ssordoe a3ejjoA
os T 12y1399Y 08

.............................. ‘ASST OdstT OVES T mdinQ ¥
oasi oaclt D'aoe D'@ost O've9 U 32 PUzZ 909
............... o'ac *0°'d 08 0do8 OvVe9 wyndwy
‘41909
............... ‘oAzl *O'd 08 ‘°d 08 OV €9 19 IS 20 99
108801ddng opoyqie) el 1dg o3v|d 4
0) pUNOIS) 03 PuNoIH) 03 punoir) 0} puaoiH

YV ZIT S30A Ul “39A0
10 ‘304 1ad swyo QOQI 2Q PINOYS pesn I9RunjoA ‘D'd SUL
*SISSEYD 0} Papunold JI1M BUURIUE PUE {[N1] UO PauIn] J0JJU0D AUN[0A
‘saoe(d 119y} UI saqN] I3 [[B YIm U e} g 0 B sJuipesy

‘3unooys a]qnoyy ur opmg ® sB 9aI3s [[Im sdul
-pear 23e3[0A SUIMO[[O] Y} ‘USLUIIIAIIS JO IIUSTUIAUOD 33} 10

'sbuipeay abejjoA

GIFNS SINVISS SHILYIH
SHHO O0P/ 77v o4

LA

i)

e S

I

NAAAS VWA~
EAEY S VI T

..\\\% "ﬁ. ..\‘\Q = oe

N T

1w
LI
L
~

)

IS [SPOW sisseyd Jowiojsuel], "] 98e15 puodasg 1zZI1-LAd |

8C I°POW

°0¥ 9S¥ XVId JI

IM T2V

......... "+ ISSUSPUO)) JPWWILL ] 9]qeIsnipy ww.wwln_
Y23IMS 13A0-23Uryd ISBOPROIY O} 9ABM-1I0US 96-SN
" ayeedg ommeudq  8/-Sag
= o s el 3 e e £ e dure Jopg 9T

rereeesesseesees flqupssy [eld OI-AN

e (couaqmy £3100ds) 33005 Auy

(3211 UL UOREdO| IO UEISISHI IALT) |
‘1038159 Ja30 Auy

e 3035183y Wem-Z Wyo-000'sT 06-AN

(3moap ur uoneso] 10 Ajdeded £3ads)
‘19suspuo’) 1ayjo Auy

“Jesuopuo)) Jadeq dK-[log PIN S 61-DF
"7 " 29sudpuo)) MK PIN § £l
" 195uSpu0D) ML PIN 8¥8 £6-DM1
st 00 3ued-z ‘1osusapuo)) JjqelieA  06-DI)
T UUMS M Jo1uo]) SWNoA  1Z1-3dd |
........ * reuuoysuel], mod ZzZIi-Ldd

* Jswaoysuel], "] 3815 181 OZI-1Ad
10D 03RSO €9-1S
[10) euuauy 29-1S

-

b ],
)\(«.J Vs

07N/ e

P
[ NOILISOS  LSVIOVOXE N7
NMOHD H2UME ONVYE TAvM

T

>

.

MODEL 28 (5-J)

Schematic,Voltage
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PAGE 5-4 EMERSON

MODFL 38,42 (U=6-D)
Parts List »Alignment EMERSON RADIO AND PHONOGRAPH

CORPORATION

Alignment procedure:
Short circuit oscillator stator of the variable condenser to ground.

Introduce the 456 kc signal on the grid of the 6D6 i-f tube.

Adjust the single tuned i-f transformer for maximum response on the output meter.
Remove the 456 kc signal from the 6D6 grid and put it on the 6A7 grid.

Adjust both trimmers on first i-f transformer for maximum response.

Remove 456 ke signal from 6A7 grid.

Remove the short circuit from the stator of the oscillator section of the gang condenser,

Set the range changing switch to the broadcast band.

0 XN, A N~

Make sure that the needle on the dial reaches its extreme position at both ends of the broadcast band when
the gang condenser is at maximum and minimum. If the needle does not do this, loosen the set-screw on
the hub of the dial and rotate the gang condenser to maximum capacity. Then rotate the needle of the
dial (by means of the selector knob) to its extreme position at the 550 kc end of the broadcast band.
Tighten the set-screw securely and proceed to realign the set.

10. Set the needle on the dial to 1600 kc.

1 11. Introduce a 1600 kc signal into the antenna.

12. Adjust oscillator trimmer (the one farthest from the chassis on the oscillator coil) for maximum re-
sponse.

13. Introduce a 600 kc signal into the antenna. Rock the gang condenser back and forth around the 600
kc dial reading and at the same time adjust the series padding condenser for maximum output. Leave
the series padder set to the point of maximum sensitivity. The series padder is on the front of the chassis.

14. Check alignment on 1600 kc.

15. Now throw the range switch to short-wave position and introduce a 15 megacycle (mc) signal into
the antenna,.

16. Set the dial needle to 15 mc.

17. Adjust oscillator trimmer for maximum output. The short-wave oscillator trimmer is the one nearest
the oscillator coil.

18.  Connect the antenna to the set and adjust the interstage coil for maximum noise at 15 mc. The interstage
coil is the one with only one trimmer on it. Before starting the adjustment turn the trimmer out so as
to have minimum capacity and gradually incredse it. ~A peak will be noticed and then as the capacity
is increased the noise diminishes and disappears. When the capacity is increased further, the noise may
increase again. The peak with the trimmer having less capacity than it has when the noise disappears
is the proper peak.

Part No. Description
CCT-115 Composite broadcast short-wave antenna coil CCC-124 Two-gang variable condenser
CCT-116 Short-wave r-f interstage tuning choke ............ BBC-121 250-500 mmf padding condenser

CCT-117 Composite broadcast—short wave oscillator coil CCR-116 Special ballast resistor ...
CCT-118 Double-tuned 456 kc first i-f transformer ...... CCR-118 450 ohm 1 watt wire-wound resistor‘

CCT-119 Double-tuned 456 kc second i-f transformer ... CCD-15 Dial assembly ...
KT-40 Iron-core filter choke ..o KL-6 Pilot lamp, Mazda No. 40

CCR-117 Volume control with switch ... CCS-76 Range—change switch
5” dynamic speaker

CCC-125 4-8-16 mf, 150 volt d.c., electrolytic filter condCCS-75
HC-32 Dual 5 mf electrolytic condenser, 25 volts d-c
CCC-126 004 mfd. mica condenser ...............
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PAGE 5-6 EMERSON
MODEL 39,59 (D-S5)

Voltage EMERSON RADIO AND PHONOGRAPH
Al igament CORPORATION
Line voltage 115 volts, A.C.—60 Cycles
Plate Screen Cathode
to ground to ground to ground

2A7 Oscillator . ..o e 70 50 6
2A7 Modulator .. ... 90 A e ey
8 90 30 5.5
S AE o O X COF & S Yk §.F8S Ao 3 J LT 227 235 0 S
TG o FOEINIE 053 0 0% O & 0 oo Gt | b HIETI0 ¢ ha I 10 0 G0 7 © 115 53 3

ADJUSTMENTS

This instrument was carefully aligned and adjusted at the factory. No one but an expgrienced serviceman
should make an attempt at re-aligning the receiver. If it becomes necessary, the following procedure should

be accurately executed: : |

A good accurate oscillator should be used with frequencies of 456 k.c., 600 k.c., 1425 k.c., and 15,000 k.c. In
addition, an output meter across the voice coil should be used for the precise results necessary.

Alignment procedure:
1. Short circuit oscillator stator of variable condenser to ground.
2. Introduce 456 k.c. on the grid of the 58 tube.
3. Adjust the trimmer on the single tuned i.f. coil for maximum response on the output meter.
4. Adjust the two trimmers on the double tuned i.f. coil following the 58 tube.
Remove the oscillator signal from the 58 grid and introduce it on the grid of the 2A7 tube. I

Adjust the two trimmers on the first i.f. coil.

Remove the 456 k.c. signal from the 2A7 grid. It will not be used again. F

5

6

7. Re-align all i.f. trimmers for maximum response on the output meter.

8

9. Remove the short circuit from the stator of the oscillator section of the condenser.

10. Rotate the range changing switch to the left for the short-wave range.

11. Make sure that the needle on the dial reaches its extreme position at both ends of the broadcast scale
when the condenser is at maximum and minimum. If this condition is not obtained, loosen the set-
screw on the hub of the dial and rotate the condenser plates to maximum capacity. Then rotate the
needle of the dial (by means of the selector knob) to its extreme position at the 550 k.c. end of the
broadcast scale. Tighten the set-screw securely once again and re-alignment may proceed. -

12. Set the pointer of the dial to a little above the higher wave length edge of the 19-meter, brown segment,
on the dial.

13. Introduce a strong 15,000 k.c. signal into the antenna.

14. Adjust the short-wave oscillator trimmer, (the trimmer nearest the chassis on the oscillator coil), until
the signal comes to maximum. Attenuate the signal.

15. Adjust the short-wave antenna trimmer (the one on the free end of the antenna coil) until the signal
again comes to maximum. When these conditions are fulfilled the receiver is aligned on the short-wave
range. Remove the 15,000 k.c. signal from the antenna.

16. Rotate the range switch to the right (broadcast position) and set the pointer of the dial to 1425.

17. Introduce the 1425 k.c. signal into the antenna. Adjust the oscillator trimmer (the trimmer on the
oscillator coil, furthest from the edge of the chassis) for maximum response. Attenuate this signal.

18. Adjust the broadcast antenna trimmer for maximum response (the trimmer on the end of the antenna
coil closest to the chassis). Remove the 1425 k.c. signal from the antenna.

19. Introduce 600 k.c. into the antenna. Rock the gang condenser back and forth around the 600 k.c. dial
reading, and at the same time, adjust the series padding condenser for maximum output. Leave the
series padder set to the point of maxitmum sensitivity. (Series padder is on side of oscillator coil can).
Broadcast alignment is now complete.
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PAGE 5-8 EMERSON

MODEL 45 (6BD)
Alignment

Voltage CORPORATION
1.

w N

2 52 s8R

10.
11.

12,

13.
14.

15.
16.

17.

EMERSON RADIO AND PHONOGRAPH

Short circuit oscillator stator of the variable condenser to ground.
Introduce the 456 ke signal on the grid of the 6D6 I-f tube.

Adjust both trimmers of the second stage I-f transformer for maximum response on the out-
put meter.

Remove the 456 ke signal from the 6D6 grid and put it on the 6A7 grid.

Adjust both trimmers on first I-f transformer for maximum response.

Remove 456 kc signal from 6A7T grid.

Remove the short circuit from the stator of the oscillator section of the gang condenser.
Set the range changing switch to the broadcast band.

Make sure that the needle on the dial reaches its extreme position at both ends of the broad-
cast band when the gang condenser is at maximum and minimum. If the needle does not do
this, loosen the set-screw on the hub of the dial and rotate the gang condenser to maximum
capacity. Then rotate the needle of the dial (by means of the selector knob) to its extreme
position at the 550 ke end of the broadcast band. Tighten the set-screw securely and pro-
ceed to re-align the set.

Introduce a 1600 ke signal into the antenna.

Rock the gang condenser back and forth around the unmarked cardinal division at the bot-
tom of the high frequency end of the dial and at the same time adjust oscillator trimmer
(the one farthest from the chassis on the oscillator coil) for maximum response.

Introduce a 600 ke signal into the antenna. Rock the gang condenser back and forth around
the 600 kc dial reading and at the same time adjust the series padding condenser for maxi-
mum output. Leave the series padder set to the point of maximum sensitivity. The series
padder is on the front of the chassis.

Check alignment on 1600 kc.

Now throw the range switch to short-wave position and introduce a 15 megacycle (me) signal
into the antenna.
Set the dial needle to 15 me.
Adjust oscillator trimmer for maximum output. The short-wave oscillator trimmer is the one
nearest the chassis on the oscillator coil.
Connect the antenna to the set and adjust the interstage coil for maximum noise at 15 me. The
interstage coil is the one with only one trimmer on it. Before starting the adjustment turn
the trimmer out so as to have minimum capacity and gradually increase it. A peak will be
noticed and then as the capacity is increased the noise diminishes and disappears. When the
capacity is increased further, the noise may increase again. The peak with the trimmer hav-
ing less capacity than it has when the noise disappears is the proper peak.

Voltage Analysis:

Readings should be taken with a 1000 ohms per volt meter.
Voltages listed below are from the point indicated to ground. With volume control on full.

Plate Screen Suppressor Cathode
6D6 R-f. ... ... 100 45 3.0 3.0
6A7 Oscillator-Modulator .......... 100 50 —_ 3.0
BD6 T-f. i2cesuit smss mue et oo aenonen 250 80 4.0 4.0
15 /NS 7 a0 0 ol g GPRAA 6 B0 6 6 6 6 o0 A © 85 — —_— 1.5
42 0utput ... .o 230 250 — 0

The pilot lights used are Mazda No. 40, 6-8 volts and .15 ampere.
Voltage across field 100 volts. Line voltage—117.5 volts a.c.

_— —
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PAGE 5-10 EMERSON

MODEL 415, 416

EMERSON RADIO AND PHONOGRAPH

Voltage, Schemmtic CORPORATION

Voltage Readings:

Readings should be taken with Volume Control fully on, Tuning
Control set for 550 KC, and antenna outside of set. Use a D. C. volt-
meter having a resistance of 1000 ohms per volt.

Chassis To— Plate Screen Cathode
6C6—Detector 10- 15 9- 12 1- 2
6D6—R.F. Amplifier 105-115 105-115 2-3
38—Qutput Pentode 105-115 105-115 ——

Voltage across filter choke is “C” bias for 38 Tube=10v.
Readings will not change materially regardless of type of power supply.

Y,,ooos pf

300

T

i

SCHEMATIC CIRCUIT
MODEL:¥-4-LATRF RECEIVER

6D6

—F C—.
IN LINE CORD

299 OHMS o

Notes:

Due to the compact construction of this Model, in order to keep the
heat out of the cabinet, the filament dropping resistor has been placed in
the cord, thus dissipating the heat along a greater area. The cord will,
therefore, become warm under normal operating conditions, without im-
pairing the performance and without damage to the set. Allowing the heat
to be radiated by the cord instead of in the set, assures more efficient
operation of the set. The total heat and current drain is about the same
as a 30 watt electric bulb. To insure normal heating of the cord during
operation, stretch out to its full length.

Do not attempt to shorten cord by cutting out a section, as this will
ruin the cord.

The antenna can be replaced in its compartment by winding the wire
in a small coil. Start the winding close to the set so that the loose end
of the wire forms the last coil. If the coil is begun with the end away
from the set the wire will twist and kink as it is wound.

Tubes may be replaced by removing the back of the cabinet.
Instructions for Replacing Shielded Tubes :

1. Remove lead at top of tube.

2. Take firm hold of tube and shield and remove both (at the same
time) from socket.

3. Slip off ring toward base of tube.

TO REPLACE SHIELD REVERSE ABOVE PROCEDURE.




PAGE 5-11
MODEL 6867
Sohematioc

EMERSON

EMERSON RADIO AND PHONOGRAPH

CORPORATION
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PAGE 5-14 EMERSON

MODEL 965 EMERSON RADIO AND PHONOGRAPH
Voltage,Altgmert CORPORATION
Tubes and their functions: 1-75 [Diode second detector.

iAudio frequency amplifier.

1—78 Radio frequency amplifier. Automatic volume control.

1—6A7 (Electron coupled oscillator. 1—41 Output power tube.
{First detector.

1—84 Full-wave rectifier.
1—78 Intermediate frequency amplifier.

N Aocuw - Ty :
Voltage Analysis: 1-—Non-synchronous vibrator inverter.

Note: All “B” and “C” voltages should be measured on a high resistance voltmeter of 1000 ohms per volt or over.

The voltages are measured to ground from the points named. Ground the antenna to its shield when tak-
ing readings.

Battery volts—6. Volts across heaters—6 scant. Volts across speaker field—6 scant.

Tube Plate Screen Cathode Suppressor Osc. plate
78 110.....ve 110........... © oo 6 e
6A7 170 ...t 110........... (A —— e 170
75 110........... — e 13........... — e —_
78 0........... 110........... B8 e ¢ i 35, it _
41 210, wafia it - - 7.0 J TR HEEE bk O —— e —_

If the <et fails to operate look for some minor cause which might be one of the following :—

No “A” supply—“A” lead to set not making contact with ammeter post. Fuse blown.
Low “A” supply—The car battery needs recharging.’

Tubes not in place in their sockets.

Grid caps not in place.

Defective tubes.

Antenna lead shorted to shield at splice, or otherwise grounded.

ok W=

A 10-ampere fuse is located in a small tubular holder in the battery lead. To replace the fuse, unscrew
the threaded cap, insert the fuse and replace the cap, screwing up firmly. The fuse is intended to protect the re-
ceiver and in no case should one larger than 10 amperes be used.

ADJUSTMENTS

Intermediate Transformers

To align the intermediate frequency transformers, use a good modulated oscillator set for 17214 k.c. Set
the volume control for maximum volume and turn the dial to a point where little or no signal is received; then
ground the antenna,

Connect the oscillator output between the grid of the 6A7 tube and ground. Connect an output meter
across the primary of the speaker transformer or across the voice coil. Using the smallest output from the test
oscillator that will give a small reading on the meter, adjust the two I.F. transformers for the largest reading ob-
tainable. Use a non-metallic screw driver if possible.

Radio Frequency and Oscillator .

To align the R.F. and oscillator sections, couple the oscillator through a standard dummy antenna to the an-
tenna lead and ground of the receiver. Set the test oscillator to some frequency between 1350-1450 k.c. Set the
dial to the frequency selected. Adjust trimmers on the variable condenser beginning with the oscillator trimmer.
Reduce the output of the test oscillator and repeat. In the absence of an oscillator, the R.F. sections may be aligned
on broadcast.

Tune in a weak station between 1350 and 1450 k.c. and align as before. If an output meter is not avail-
able, adjust for maximum volume, then reduce the input and repeat.
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MODEL 133,134,135

( BN)
Alignment, Trimme
Socket Layout

COMPENSATING INSTRUCTIONS FOR MODELS 133, 134, 135 ETC.
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'MODEL (52),5212,
5212-4,5241
Schematics

MODEL (51),5106,
5107,5108,5109,
5111,5112,5141,

FAIRBANKS-MORSE HOME APP., INC.
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PAGE 5-2 FAIR.-MORSE

MODHL (58) 5312,

5312-A, 5341

FAIRBANKS-MORSE HOME APP., INC.

Schematic,Coil Data
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Antenna Wave Trap
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Oscillator Coil (Grid) |51-(52-53-B.C.) 3 OHMS
52-S.W. 1.6 OHMS
53-S. W, 1 OHM
Oscillator Coil (Plate) | 51-(62-53-B.C.)| 3 OHMS
52-8.W. 3 OHMS
53-8.W. 1 OHM
First I. F. Trans- 51-62 12 OHMS | 12 OHMS
former 53 8 OHMS 8 OHMS
Second I. F. Trans-
former 51-62-53 12 OHMS | 12 OHMS
Output Transformer |51-62-63 600 OHMS | .76 OHM
Speaker (Voice Coil) |51-562-63 2 OHMS
(Field) 2000 OHMS
Power Transformer 51-62-63 15 CHMS
Primary
High Voltage Second-
ary (Each Half) 250-275
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FAIRBANKS-MORSE HOME APP., INC.

MODELS 51, 52, AND 53

THE CIRCUIT

Models 51, 52, and 53 are 5 tube superheterodynes. The
circuits are very similar, the only differences being those
made necessary in order to cover different wave bands. These
sets are in many ways a radical departure from conventional
design. Maximum performance with a minimum number of
tubes is accomplished thru the use of new multi-purpose tubes
and new type, high efficiency, 1. F. transformers. Due to the
use of a high impedance primary, a litz wire secondary, and
a wave trap, very good pre-selection and high gain are
obtained in the tuned antenna stage. The antenna circuit is
fed into a 2A7 which serves the triple purpose of R. F. ampli-
fier, electron coupled oscillator, and first detector. The I. F.
output of this tube is fed into the double tuned, first I. F.
transformer and from there into the 58 1. F. amplifier. The
output of this tube is fed into the second, double tuned, 1. F.
transformer. The output of this transformer is fed into the
2A6 where three functions are accomplished. Detection,
automatic volume control, and audio amplification. The A. F.
output of this tube is resistance coupled to the grid circuit
of the 2A5, high gain, output tube from where it is transfered
to the loudspeaker. A familiar type 80 rectifier is used in
a conventional power supply circuit.

WAVE BANDS
The model 51 chassis is a standard broadcast receiver
covering a frequency range of 540 to 1725 kilocycles. The
model 52 is a dual band chassis covering frequency ranges of
540 to 1700 kilocycles and 1600 to 3500 kilocycles. The model
53 is a split band chassis covering frequency ranges of 540
to 1725 kilocycles and 5 to 16.5 megacycles.

SUGGESTED SERVICE PROCEDURE

If the set does not operate test all tubes. If no tube tester
is avallable replace the tubes in the set, one by one, with tubes
known to be good. A noisy tube cannot always be found by
checking in a tube tester, however by sharply tapping each of
the tubes in the set the bad tube can usually be located.

If, after replacing any defective tubes, the set is still in-
operative follow the instructions given under Resistance and
voltage analysis,

ALIGNMENT PROCEDURE

Proper adjustment of the tuned circuits will only be possible
thru the use of a good service oscillator and output meter.

The gang condenser plates are properly adjusted in the
factory and under no condition should it be necessary to hend
them.

All adjustments should be made with the volume control
full “on’’. The wave band switch on models 52 and 53
should be in the broadcast position.

1. Supply a 456 kilocycle signal to the grid of the 2A7
thru a .00005 Mfd. condenser. Carefully adjust both trimmers
on the first 1. F. transformer. The center screw will peak
the grid side and the hexagon nut will peak the plate side.
Next adjust the second I. F. transformer in the same manner.
Since these adjustments are very critical it is advisable to go
back over them to make sure they are correct.

2. Turn the gang condenser until it is fully meshed. The
dial should read 640 kilocycles, if it is incorrect loosen the
set screw and move the dial until the reading is correct.

3. Supply a 1500 kilocycle signal from the teat oscillator
to the antenna of the set. Tune the set until the dial reads
1500 kilocycles, Adjust the trimmer on the oscillator section
of the gang condenser (front section) until the signal comes
in at 1500 on the dial. Adjust the trimmer on the R. F. sec-
tion, of the gang condenser, for maximum output with mini-
mum {nput from the service oscillator. Some sets do not
have & trimmer on the osclllator section and in this case
it will only be necessary to adjust the R. F. trimmer for
maximum output with the set tuned to the correct frequency
reading.

4. On the model 53 a low frequency padding condenser
will be found located on the front of the chassis. To adjust
this condenser tune the set and the service oscillator to 600
kilocycles. Adjust the padding condenser for maximum out-
put at the same time tune the set back and forth across
the 600 kilocycle signal to make sure the correct peak is
obtained.

5. If all adjustments have been carefilly made the dial
readings will be approximately correct on all frequencies
If not it will be necessary to go over the entire procedure
again.

MODHL 51,52,53 Series
Alignment, Color Code,|
Notes

6. On models 51 and 53 it will sometimes be necessary
to make high frequency adjustments at 1200 kilocycles rather
than 1500 in the event police calls do not come in properly
after alignment.

7. On the model 53 a small trimmer condenser will be
found under the chassis and connected across the secondary
of the short wave R. F. coil. This condenser should be
peaked at 16 megacycles. Turn the band selector to the
short wave position and tune the set to 16 megacycles.
Supply a 16 megacycle signal to the antenna and adjust the
trimmer for maximum output. If no osciilator, supplying a
16 megacycle signal, is available it may be possible to pick
up the tenth harmonic of the 1500 kilocycle signal (15 mega-
cycles) from a standard service oscillator. If neither is
available it will be necessary to use the signal from a short
wave station, near 16 megacycles, or adjust for maximum
noise level.

COLOR CODES

SHORT WAVE COIL ASSEMBLY
MODEL 53
ANTENNA COIL
White—Antenna
Other End—Ground
OSC. PLATE COIl

Blue Plate
Red B Plus

OSC. GRID COIL
Green—Grid
Other End—Ground
RF GRID COIL

Green and White—Grid
Black and White—Grid Re-
turn

CONDENSER BY-PASS CAN ASSEMBLY

Red Lead....................... .25 MFD 400 Volts—C-27
Brown Lead .................... 1 MFD 300 Volts—C-16
Blue Lead ...................... 1 MFD 300 Volts—C-11
Green .......................... .1 MFD 300 Volts—C-23
Red with White. . ............. .. .1 MFD 300 Volts—C- 4

CAN—COMMON GROUND

POWER TRANSFORMER FIRST I. F. TRANSFORMER
Black (two) 2.5 Volts Blue—P-2A7

Brown (two) PRIMARY Red—B PLUS

Yellow (two) 5. Volts Green—Grid

Green (two) High Voltage Black and White—Grid Return
Red C. T. High Voltage

SECOND I. F. TRANSFORMER

Blue—Plate

Red—B PLUS

Green—Diode Plates .

Black and White—Diode Plate Return

The inner screw on the adjustment condenser ig the grid
adjustment, The outer hex nut is the plate adjustment.

STANDARD RMA
RESISTOR AND CONDENSER
COLOR CODE

2—Red 4—Yellow 6&-—Blue
3—Orange 5—Green

0-—Black
1--Brown

8—Grey
7—Purple 9—White

RESISTORS

The body color represents the first figure of the resist-
ance value.

The end color represents the second figure of the resist-
ance value,

The dot color represents the number of ciphers following
the first two figures.

MICA CONDENSERS

The first dot on the condenser represents the first figure
of the capacity.

The second dot on the condenser represents the second
figure of the capacity.

The third dot on the condenser represents the number of
ciphers following the first two figures.
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MODEL 51,52,53 Series
Voltage FAIRBANKS-MORSE HOME APP., INC.

—

RESISTANCE AND VOLTAGE ANALYSIS

The following chart gives detalled information regarding !
F the resistance from various points to various other points

on the chassis. The measured voltage from the various tube
socket contacts to ground is also given. When this chart is
faithfully followed little difficulty should be experienced in
finding almost any fault that may develop.

Resistance Tests. These tests should be made with an accu- Voltage Tests. These readings should be taken with all
rate ohm-meter. The speaker should be connected. All tubes tubes in their sockets. The volume and tone controls should
should be removed from the set. The volume and tone con- be full “on”. The antenna should be disconnected. Tune
trols should be full “on"”. The A. C. line plug must be removed the set to a point where no signal is recelved.

from the A. C. outlet.

RESISTANCE AND VOLTAGE ANALYSIS CHART

FROM "~ TO T MODEL *VOLTS tOHMS K POSSIBLE FAULTY UNITS
K-2A7 GND 51-52 26 1 150 | C18 R3 -
I R 25 | 300 | C8R3
OSC G 2A7 K 247 51.52-53 50M R-2 B
OSC P 2A7 GND 51-52 135 95M R-1 R4 R§ COIL
C-4 C-11 C-24 C-26 C-27
53 170 80M R-1 R-4¢ R-5 COIL, SWITCH,
I C-4 C-11 C-24 C-25 C-27
CG-2A7 GND 51.52 0 1.5 MEG R-6 R-9 COIL (SWITCH 52)
C5 C-17 C18
53 0 1.5 MEG R-6 R-7 R-8 COIL, SWITCH,
. C-5 C17 C-18
P 2A7 GND 51-52-53 205 70M R-1 R-6 COIL. C-4 C-11
C-24 C-25 C-27
 SG 247 GND 51-52-63 86 l 50M 1 C4
K 58 GND 51-52 2.5 i 150 C-16 R-3
- 53 2.6 300 C-16 R-15 -
sgs8 | GND 51.52-53 85 50M R-1 C-4 B
CG 58 GND 51-52 0 1.5 MEG R-6 R-9 COIL, (SWITCH 52)
C-5 C-17 C-18 s
53 0 1.5 MEG R-6 R-7 R-8 COIL, SWITCH,
B C6 C-17 C18
P 58 GND 51.52-53 205 70M R-1 R-56 COIL. C-4 C-11
. C-24 C-25 C-27
~ DP 246 GND 51-52-53 500M C17 C-18 R-7 R-8
G 2A6 , GND 51-52 0 500M R-7 C-17 (VOLUME CONTROL “GN")
) i 53 | 500M R-9 C-17 (VOLUME CONTROL “ON")
P 2A6 GND 51-52-53 85 320M R-1 R-5 R-10 C-4 C-19 C:24
- ] C-25 C-27 |
K 2A6 GND 51.52 8 5M R-8 C-8
i i 53 125 300 R-8 |
P 2A6 G 2A5 51.52-53 820M |  c-20
K 2A5 GND _ 51-52-53 0 0 e |
G 2A5 GND 51.52-53 0 500M R-11 R-14 C-23 i
SG 2A5 { GND 51-52-53 205 70M C-4 C-24 C-25 C-27 R-1 Rb |
SG 2A5 | p2as | 515253 e 600 C-21 PRI. OUTPUT TRANSFORMER
P 2A5 GND 51.52.53 195 70600 R-1 R5 C-4 C-22 C-24 C-25
- B _ C-27 PRI. OUTPUT TRANSFORMER
F 80 |  GND _ 51-52:53 206 R 70M R-1 R-6 C-4 C-24 C-25 C-27
P 80 GND 51.52-53 80 2250 CPEN H.V. SECONDARY, FIELD {
] B - 1 2275 | SHORTED H.V. SECONDARY. FIELD
ANT GND 51.52.53 R 26 ANT. COIL PRIMARY
AC PLUG GND 51-52-53 OPEN C-26 (SWITCH “ON")
*VOLTAGE AS MEASURED WITH 1000 OHM PER VOLT WESTON METER.
*1VARIATIONS OF 10% PLUS OR MINUS ARE ALLCWABLE ON ALL READINGS. |
+1F SOME RESISTANCE READINGS ARE LOW TRY REVERSING POLARITY OF OHM-METER.
—
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MODEL 51,52,53 Series

DE
Parts List

FAIRBANKS-MORSE HOME APP., INC.

MODEL 52 CHASSIS EMPLOYED

MODEL 51 CHASSIS EMPLOYED
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MODEL (70),7014,
~ > \TAl
FAIRBANKS-MORSE HOME APP., INC. 7040,7052
Schematic ,Coil Dat
X x|
3
@) cie
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}ua To WeATERS E < : S
_TABLE oF VALUES ALL SWITCNES ARE SWOWN ‘! % ok 5
Cl—.1 NFR. Clo- & MPD. R1- 300 ONMS R16- 2 HEGOHMS IN BROADCAIT MO3ITION, No 1. T Line gAY
c2- oI MFR C17-4.MFD. RZ- 300 OHMS RI7- 500 M ONMS E G- Sy
€3~ 20 MMFB. €10 - .05 MFp. R3- 1000 OHMS Ri8- 500 M ONMS .0 L .
ce~.1 MrD. 19~ .01 HFD. RO_100MONMI RIS SOM ONNTC. MooeL 70 |
cS- .01 MFR €20 - 200 MMPD. &5 - 300 OHMS R20~ | MEGOHM #56XC. LF. S AR
Co-_1MFD.  C2I-.05 MPD. 6 - 100 OHMS £21~ 1004 OHM3 Y rona B ooig 8
CT~ .05 MFD. (22~ 200 MMPD. R~ 15 M ONNS R22- 250 M OHMS [ |
cO-.01 MF2.  C23- .01 NFD. £8- 10 M OHMS £23- 2 MEGONMS - - 38 o
C9- OS5 MFO.  C24- .01 NP &9~ 300 OHMS R24-50 oNMI m ool
Cio- S0 MMFD. (25~ .25 MfD. &K~ | MEGOHM o E g -5
Cii- .1 MPD. c26- .05 MFD. Ril~ 104 OHMS - ©
€12~ 008 MPD.  CIT- 006 NFR Ri2- 1000 0WM3 €52-.05 MFD. FAIRBANKS - MORSE § E g, & g.
€13~ 01 MFD.  CI8-8.MFB RL3- 500 M OWNS HOME APPLIANCES, INC. A o [ 5 5 8
K- OFMFD. C29- .1 MFR M- 50 M ONMS - b :
CIS-.05 MFD.  CIO-16.MFD. RI5- 250 M OWN XC. S5D-81734
FIGURE 2
Power Transformer Dry Electrolytic Condenser
PriTATY .« ot o oot et e e Two White Leads (EL-18)
6.3 Volt Filament. ......... ... .. ..Two Black Leads 4 Mfd. 300 Volt..... .....c.ooniinrnaenonnnns Blue Lead
5. Volt Filament. .. .......c.ouiuiveeinnnnnnnnnnn Two Green Leads 4 Mf£d. 300 Volt. .. .....ourriineunennninnns Red and Whité
High Voltage ......c.ciiiiieeiioitiaecnns Two Yellow Leads Common Ground ... ... .coouvuerrienenennns Black Lead
C.T. High Voltage. . .........cottirioinreeian Green and Yellow
COIL RESISTANCE VALUES
(Refer to Figure 5 for reference point numbers) ANT. ,5’357, osc.
: TOP LUG ToPLUE 5
COIL FROM TO D. C. RESISTANCE
s -3
Antenna Top Lug 3 .13 Ohm z
3 2 .02 Ohm o e 4
2 4 .04 Ohm
5 6 3.5 Ohms o
G 4 1. Ohm . s 8 2
1 8 3. Ohms 5 g
8 9 5.75 Ohms 1—»
R. F. First &8
Detector Top Lug 3 .08 Ohm & ©
3 2 .03 Ohm
2 7 .025 Ohm
7 1 025 Ohm 1 s
C 5 6 3.6 Ohms ®
6 i 4 1. Ohm
1 9 19. _ Ohms L
9
Oscillator 9 8 6 Ohm !
A
i 3 02 Ohm COILS A3 SHOWN ON SCHEMATIC DIAGRAM
3 4 .06 Ohm
4 7 9 Okm
7 5 4.5 Ohms
MISCELLANEOUS RESISTANCES
Power Transformer BOTTOM VIEW OF COILS IN SET.
Oscillator “B”” Choke
Primary Winding ............. 6. Ohms 11. Ohms
6.3 Volt Winding ............. .12 Ohm Antenna Choke
} 5. Volt Winding .............. .14 Oim .7 Ohm
High Voltage Winding ....... 360. Ohms Antenna Plate Choke FIGURE 5
3.5 Ohms
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HODEL (70),7014,
7040, 7042
Alignment,Parts

DISTORTIONLESS AUTOMATIC VOLUME CONTROL

Full automatic volume control, detection, and audio amplifica-
tion are obtained through the use of a 6B7 tube. The diode
plates of the tube are connected together to form a half wave
rectifier. Due to the characteristics of this portion of the tube.
current flows from the cathode to the diode plates and through
the secondary of the second LF. transformer through resistors
R-14 and R-15 to ground, and back to the cathode to form a
complete circuit. A voltage drop is produced across resigstor
R-15. The D. C. component of this drop is added to the fixed
bias on the 6A7 and two of the 6D6 tubes to produce automatic
volume control. The magnitude of this voltage is dependent on
the strength of the incoming signal carrier. This circuit has
been carefully designed so that no delay is present. This avoids
any possibility of audio distortion. R-3; R-10; and R-13 are de-
coupling resistors. C-7; C-9; and C-15 are R.F. by-pass con-
densers, to provide a direct path to ground for signal currents.
Resistor R-14 and condensers C-20 and C-22 form a filter circuit
to remove extraneous noises from the rectified current.

The audio component of the voltage drop across resistor R-15
is taken off through condenser C-23 and is applied to the grid of
the pentode section of the 6B7.

ALIGNMENT PROCEDURE

To insure the performance this set is capable of delivering
the following instructions should be carefully studied before any
alignment 'adjustments are attempted.

Proper adjustment of the tuned circuits will only be possible
through the use of a reliable, all wave, service oscillator and
an output meter. Two types of service oscillators have been
tested in _our laboratories and found satisfactory for use in
aligning the model 70. The new Clough-Brengle, continuously
variable, Model OC manufactured by the Clough-Brengle Com-
pany, 1134 West Austin Avenue, Chicago, Illinois, was very sat-
isfactory. The Triumph Universal, Model 100 built by the
Triumph Manufacturing Co., 1017 West Lake Street, Chicago,
Illinois, was also satisfactory.

All adjustments should be made with the volume control full
“on”. Any desired variations in signal strength should be ob-
tained by adjusting the output of the service oscillator.

I. F. ALIGNMENT

All Intermediate Frequency alignment adjustments must be
made with the band selector switch in the broadcast position
(Band Number One).

1. Supply a 456 Kilocycle signal, from an accurate service
oscillator, to the grid of the 6A7 tube. A small condenser, about
.00005 Mfd. (50 Mmtfd.), should be connected in series with the
oscillator lead to prevent the characteristics of the oscillator
circuit from affecting the I. F. transformer.

2. Adjust the grid side (the center screw, Figure 3) of the
first L. F. transformer, carefully, for maximum output with mini-
mum input from the service oscillator.

3. Adjust the plate side (the hexagon nut, Figure 3) of the
first 1. F. transformer, carefully, for maximum output with
mlnimum input from the service oscillator.

4. Repeat steps 2 and 3 on the second L. F. transformer.

5. Much of the sensitivity and selectivity of the receiver
depend upon the proper setting of these critical adjustments, for
this reason it is advisable to go back over them to make sure
they are correct.

ANTENNA, R.F. FIRST DETECTOR, AND OSCILLATOR

The adjustment condensers for the antenna, R.F. first detector,
and oscillator stages are located in the same shields that house
the coils for these stages. These coils are contained in the
three large aluminum shield cans located to the right of the
gang condenser, on the chassis. Four holes are located in the
side of each of these cansg through each of which a condenser
adjusting screw is accessible.

On each coil the upper screw is for band namber one (530—
1500 kilocycles). The second screw, from the top, is for bhand
number two (1500—1200 Kilocycles). The third serew, from the
top, is for band numher three (4.17—12 Megacycles). The fourth
serew. from the top. is for band number four (9.5—24 Megacycles).

The first shield, from the front of the chassis, contains the
oscillator coil. The second shield, from the front of the chassis,
contains the R.I°, first detector coil. The third or rear shield
contains the antenna coil.

The adjustment condensers located in these three coil cans
serve the same purpose as the small trimmers usually found on
the gang condenser of a strictly broadecast receiver. Since this
set covers four wave bands, four separate trimmers aré neces-
gsary for each stage. A non-metallic tool must be used for mak-
ing adjustments on these condensers.

BAND NUMBER ONE
(530-1500 Kilocycles)

1 Supply a 1600 Kilocycle signal to the antenna of the set.
Turn the gang condenser all the way out of mesh. Adjust .t}ge
oscillator trimmer condenser for maximum output with mini-
mum input from the service oscillator.

Supply a 1400 Kilocycle signal to the antenna of the set.
'I‘uzrie t‘}lxépg)ang condenser to 1400 Kilocycles. Adjust the R.F.
Arst detector trimmer for maximum output with minimum input
from the service oscillator. Adjust the antenna trimmer for
maximum output with minimum input from the service

osciliator.

S 1y a 600 Kilocycle signal to the antenna of the set.
Tuxne ?}‘:ppgimg condenser to 60 Kilocycles. Adjust t}}e upper
sectlon (C-47, Figure 4) of the low frequency padding con-
denser for maximum output with minimum input from the serv-
ice oscillator. At the same time rock the gang condenser back
and forth across the signal to make sure the correct peak is
obtained. The low frequency padding condensers are located on
the right front side of the chassis.

FAIRBANKS-MORSE HOME APP,, INC.

BAND NUMBER TWO

(1500-4200 Kilocycles)
1. Supply a4 4200 Kilocycle signal to the antenna of the set.
Turn the gang condenser all the way out of mesh. Adjust the

oscilla}tor trimmer condenser for maximum output with mini-
mum input from the service oscillator.

2. Supply a 3%00 Kilocycle signal to the antenna of the set.
Tune the gang condenser to 3900 Kilocycles. Adjust the R.F.
first detector trimmer for maximum output with minimum input
from the service oscillator.

Adjust the antenna trimmer for maximum output with mini-
mum input from the service osclllator.

3. Supply a 1650 Kilocycle signal to the antenna of the set.
Tune the gang condenser to 1650 Kilocycles. Adjust the lower
section (C-46, Figure 4) of the low frequency padding condenser
for maximum output with minimum input from the service
oscillator. At the same time rock the gang condenser back and
forth across the signal to make sure the correct peak is obtained.
The low frequency padding condensers are located on the right
front side of the chassis.

BAND NUMBER THREE
(4.17—12 Megacycles)
1. Supply a 12 Megacycle signal to the antenna of the set.
Turn the gang condenser all the way out of mesh. Adjust the

oscillator trimmer condenser for maximum output with mini-
mum input from the service oscillator.

2. Supply an 11 Megacycle signal to the antenna of the set.
Tune the gang condenser to 11 Megacycles. Adjust the R.F. first
detector trimmer for maximum output with minimum input
from the service oscillator.

Adjust the antenna trimmer for maximum output with mini-
mum’ input from the service oscillator.

BAND NUMBER FOUR
(9.5—24 Megacycles)

1. Supply a 24 Megacycle signal to the antenna of the set.
Turn the gang condenser all the way out of mesh. Adjust the
oscillator trimmer condenser for maximum output with mini-
mum input from the service oscillator.

2. Supply a 22 Megacycle signal to the antenna of the set.
Tune the gang condenser to 22 Megacycles. Adjust the R.F. first
detector trimmer for maximum output with minimum input
from the service oscillator.

Adjust the antenna trimmer for maximum output with mini-
mum input from the service oscillator.

GANG CONDENSER PLATES

The adjustment of the various plates of the gang condenser is
very critical since it must be accurate on four bands. These ad-
justments are made in the factory with precision equipment and
under no condition should it be necessary to change them by

bending plates. DIAL CALIBRATION

Tune in a weak station of known frequency, on the low fre-
quency end of the broadcast band. If the reading on the dial
scale i8 incorrect, loosen the set screw on the hub of the dial.
Turn the dial carefully until the correct reading is obtained.
This should be done in such a manner as not to disturb the set-
ting of the gang condenser. After the staticn comes in at the
correct frequency tighten the set screw

Part Lint
Nuamber Description Price
14516 3 Gang Variable Condenser ..................... $6.00
C-204 4 Gang Trimming Condenser ........ . .60
C-208 Dual Padder Condenser (C-46,C-47).............. 1.50
EC-2 .Olv’Il‘ulrular Condenser (C-5, C-13, C-23, C-24) 400

O el e A e e et I e
EC-4 -05 Tubular Condenser (C-18, C-21, C-26) 400 Volt .20
EC-5 .1 Tubular Condenser (C-1, C-4, C-6, C-11, C-29)

- 300 VOIt :ommBanmbsFmbm a1 .- - 26 5. ods e o555 5 .25
EC-7 .25 Tubular Condenser (C-25) 300 Volt .. .30
EC-12 .006 Tubular Condenser (C-12, C-27) 400 Volt 20

EC-ZQ .01 Tubular Condenser Metal Clad (C-19) 400 Volt 10
EC-26 .05 Tubular Condenser (C-7, C-9, C-14, C-15) 300

VOlIt .. am-es g bl -me oo s 2 - mme s mam e .20
C-305 .0002 Mica Condenser Wire Lead (C-20, C-22).... .20
C-310 .00005 Mica Condenser Wire Lead (C-10)... ) .. .20
R-5004 ‘Travelite Unit 50 Ohms (Wirewound) (R-24) . .50
V-6508 250 M Volume Control (R-15).............. tate 80,
V-6509 50 M Tone Control and Switch (R-19)............ 1.20
R-816 100 Ohm 14 Watt Resistor (I2-6) ............... .20
R-846 300 Ohm 1} Watt Registor (R-1, R-2, R-5, R-9).. .20
R-1146 50M Ohm % Watt Resistor (R-4, R-14, R-19, R-24) .20
R-1191 1001\/{ Ohm 1 Watt Resistor (R-21) (R-4 Early

()] g 3010 00 yy0 5000 oo & o kY0 a0 0 0 0 G om0 o .20

R-1236 250M Ohm % Watt Resistor (R-15 R-22)......... .20
R-1266 500M Ohm 1% Watt Resistor (R-13, R-17, R-18)... .20
R-1296 1 Megohm Y% Watt Resistor (R-20).............. .20
R-1311 2 Megohm 1! Watt Resistor (R-16)...... .20
R-1491 1M Ohm 1% Watt Resistor (R-3, R-12)........ . .20
R-1656 10M Ohm 1% Watt Resistor (R-8 R-11)........... .20
R-1896 1 Megohm % Watt Resistor (R-10)...............
R-2286 15M Ohm 1 Watt Resistor (R-7)....... 3
R-2856 10M Ohm 3 Watt Resistor (R-8, R-11).

14527 Antenna Coil Assembly in Can........... .
14528 R. F. First Detector Coil Assembly in Can........ 3.50

14529 Oscillator Coil Assembly in Can
14548 Antenna Choke Coil..............
14549 R. F. Primary Coil. . = a3 ool
14550 Oscillator Choke Coil.

14530 8 Inch D-16 Speaker
14531 10 Inch D-19 Speaker.............
K-565 Knobs, Small, Round %” Diameter
K-569 Knobs, L.arge, Round 134"
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PAGE 5-10 FAIR.-MORSE

=
MODEL (70) Series
Voltage Data FAIRBANKS-MORSE HOME APP., INC.
VOLTAGE ANALYSIS CHART
Voltage readings should be taken with all tubes in their sockets. The volume and tone controls should be full “on”. The antenna
should be disconnected. The blue wire and the blue and black wire should be twisted to the black wire.
MEASURED VOLTAGES** METERtt
RO B, | mk | b W | remvon |
Kilocycles Kilocycles Megacycles Megacycles In Ohms
1. Cathode ARt Staee 17 16 25 25 30 30,000
2. Suppressor 17 16 2.5 2.5 30 30,000
3. Screen 100 100 85 85 300 300,000
4. Plate 225 225 210 210 300 300,000
5. Heater ] o o o ' e.. i eaiies
6. Heater 6.15 A. C. 6.15 A. C. 6.15 A. C. 615A.C. | ... | Ll
7. Gnd (4] o (4] o 0w T s,
8. Catnoae' F-Stage 3 25 25 30 30,000
Suppressor 3 2.5 2.5 30 30,000
10. Screen 100 100 85 85 300 300,000
11. Plate 225 225 210 210 300 300,000
12. Heater o ° o [ T
I 13. Heater 6.15 A. C. 6.15 A. C. 6.15 A. C. 615A.C. | ... | ...
14. Grid (4] 0 (4] a sl et e
6A7 Converter
| 15. Cathode* 2.8 3 3.5 4 30 30,000
16. Osc. Grid G1* —6.5 —3 2 2 30 30,000
il 17. Osc. Plate G2 180 175 150 130 300 300,000
| 18. Screen G3-Gs 100 100 85 85 300 300,000
19. Plate 235 235 230 230 300 300,000
20. Heater 6.15 A. C. 6.15 A. C. 6.15 A. C. 615A.C. | ... L
21. Heater 4 0 [ L T N e
22. Grid 0 o (4] o & ... e
23. Cathode® = S 25 25 2 30 30,000
Z4. Suppressor 2.5 25 2 2 30 30,000
25. Screen 100 100 85 85 300 300,000
26. Plate 235 235 230 230 300 300,000
27. Heater 6.15 A. C. 6.15 A. C. 6.15 A. C. 6.15 A. C.
28. Heater [¢] Y 4 [
29. Grid (4] o 0 L
3. Catnodest 244 F o o 0
31. Diode Plate 0 L
32. Diode Plate 0 (4] (4]
33. Screen 30 30 275 275 300 300,000
34. Plate 35 35 35 35 300 300,000
35. Heater 0 0 o o | ..
[ 36. Heater 615 A. C. 6.15A.C 6154 C 615A.C
3. Gria | ... b e N oo b el
38. Cathoc;ez Output 0 (4] (4] 0
;K Grid =¥i —1 —1 —1 30 30,000
40. Screen 235 235 230 230 300 300,000
41 Plate 225 225 220 220 300 300,000
42. Heater 0 (4] (4] (4]
43. Heater 6.15 A.C 6.15 A. C 6.15A. C. 6.15 A. C.
[ 80 Rectifier
44. Plate —130 —130 —135 ) —135 300 300,000
45. Plate —130 —130 —135 —135 300 300,000
46. Filament 235 235 230 230 300 | 300,000
47. Filament 235 235 230 230 300 | 300,000
A. C. Line—115 Volts
1The figures in the first column refer to the socket hole numbers shown on Figure 3.
B ok oie, Yoy at lormal 0 phas o ppemia o aloradnes e S TR o U
*Subject to large variations due to 6A7 characteristics.
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FAIRBANKS-MORSE HOME APP., INC. LU TR
RESISTANCE ANALYSIS CHART VeI
These tests should be made with an accurate ohm-meter. The speaker must be connected. All tubes must be removed from the set. The
volume and tone controls should be full “on”". The A.C. line plug must be removed from the A.C. outlet.
Resistance If Reading Differs More Than 10% Plus or Minus From
FROMt TO In Ohms* Stated Value Check These Parts
1. ng?)c?em' Siage Ground 300 C-1; R-1; Switch (switch must be on Band 3 or 4)
2. Suppressor Ground o 50 C-1; R-1; Switch (switch must be on Band 3 or 4)
3. Screen Ground 15,000 C-4; C-16; C-52; C-28; C-30; C-26; C-27; C-17; C-18; C-12; R-7; R-11; R-12 i
4. Plate Ground 26,000 C-5;, C-8; C-17; C-I—B_;_CECE; C-16; C-4; C-52; R-12; R-11; R-’;; Plate Choke
5. Heater Ground —K—O Open Ground = =
6. Heater Ground | 0 Filament Winding; Travelite
7. Grid __Ground - 10 Antenna Choke; R. F. Primary
8. Cathode | O\%° Ground 300 C-6; R-2
9. Suppressor Ground 300 C-6; R-2
10. Screen Ground 15,000 C-4; C-16; C-52; C-28; C-30; C-26; C-27; C-17; C-18; C-12; R-7; R-11- R.12
11. Plate Ground 26,000 C-5; C-8; C-17; C-18; C-28; C-30; C-16; C-4; C-32; R-12; R-11; R-7; Coil Primary -
_12. Heater Ground 0 Open Ground -
13. Heater Ground 0 Filament Winding; Travelite
14. Grid Ground 1.75 Meg. | C-7; C-9; C-15; C-22; R-3; R-10; R 13; R-15; Coil; Switch
15. Castﬁgd(e:on'e"" Ground 300 C-11; R-5
16. Osc. Grid G1 Ground 50,300 C-10; C-11; R-4; R5 (100,000 on early production)
17. Osc. Plate G2 Ground 36,100 C-13, C-17; C-18. C-28, C-30; C-52; C-26; C-27; C-16; C-4; C-12; R-8; R-6; R-12; R 11,
R-7; Coil; Choke; Switch i}
18. Screen G3-G5 Grouud T 15,000 C-4; C-16; C-52; C-28; C-30; C-26; C-27; C-17; C-18; C-12; R-7; R-11; R-12
19. Plate Ground 25,000 C-52; C-28; C-30; C-16; C-4; C-17; C-18; C-ZH:-ZT; R-17; R-7; R-12; I. F. Primary
20. Heater Gr;)und 0 Filament Winding
| 21. Heater Ground [} Open Ground
% 22, Grid Ground 1.75 Meg. C-7; C9; C-15; C-22; R-10; R-13; R-15; Coil; Switch ]
| 23 Chthods © SF° Ground 300 C-14; R-9
24. Suppressor Ground 300 C-14; R-9
25. Screen Ground 15,000 C-4; C-16; C-52; C-28; C-30; C-26; C-27; C-17; C-18; C-12; R-7; R-11; R-12
26. Plate Ground 25,000 C-52; C-28; C-30; C-16; C-4; C-17; C-18; C-26; C-27; R-11; R-7; R-12; 1. F. Primary
27. Heater Ground V] Filament Winding; Travelite
28. Heater Ground 0 Open Ground
29. Grid Ground 750,000 “?:-15. C-22; R-13; R-15; 1. F. Secondary
30. g::hgdf:' and A-F. Ground 0 Connection
31. Diode Plate Ground 300,000 C-20; C-22; C-23; R-14; R-15; 1. F. Secondary
32. Diode Plate Ground 300,000 C-20; C-22; C-23; R-14; R-15; 1. F. Secondary
33. Screen Ground 2 Meg. C-21; R-16; R-12; R-11; R-7
34. Plate Ground 526,000 C-24; C-5; C-8; C-17; C-18; C-28; C-30; C-16; C-4; C-32; R-17; R-12; R-11; R-7
35. Heater Ground 0 Open Grownd
36. Heater Ground 0] Filament Winding; Travelite
37. Grid Ground 1.1 Meg. C-23; C-29; R-20; R-21
38. Cath‘ozdeomvllt Ground 0 Connection
39. Grid Ground 800,000 C-24; C-ZS;_C-ZQ; R-18; R-21; R-22; R-23; Field
40. Screen Ground 25,000 C-30; C-28; C-52; C-16; C-4; C-26; C-27; C-17; C-18
g 41. Plate Ground 25,450 =] C-26; C-27; C-30; C-28; C-52; C-16; C-4; C-17; C-18; Output Transformer
42. Heater Ground 0 Open Ground =
43. Heater Ground V] Filament Winding; Travelite
44. Platscn Rectfier Ground 1,675 High Volgage Secondary; Field
45. Plate Ground 1,675 High Voltage Secondary; Field
46. Filament Ground 25,000 C-30; C-28; C-52; C-16; C-4; C-26; C-27; C-17; C-_IB
47. Filament Ground 25,000 C-30; C-28; C-52; C-16; C-4_; C-26; C-27; C-17; C-18
48B. A%islc.nerlxle‘n“u Ground Open C-19; Primary; Switch
49. A. C: Line Ground Open C-19; Primary; Switch
50. Ant. (Biue) Ground 0 Antenna Choke; R. F. Primary
51. Doublet (Blue & Black) Ground 0 R. F. Primary
52. Ground (Black) Ground 4] Connection T
48. A. C. Line 49. A.C. Line 6 Primary; Switch; A. C. Cord; Plug =
44. Plate 80 45. Plate 80 350 High Voitage Secondary - ]
46._Fil. 80 47. Fil_80 0 Rectifier Filament Winding - ]
Ii Ilrfa::rlrilteerse:?skte;:c:nia%ﬁ;srz‘::tlm i:‘;clze:jerss»eiﬁzr;g?gity of Ohm-meter. +The figures in the first column refer to the socket hole numbers shown on Figure 3.
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| 4ODEL 346,B=6
MODEL 347

FAIRBANKS-MORSE HOME APP., INC.
Schenmatics,Voltage
Socket
VOLTAGE CHART
5T 2L The following chart gives the voltages and plate currents
/ RS ovTPUT of all the tubes when the set is in operating condition, but with
f no signal being received. A thousand ohm-per-volt meter of
6o g/ thie 0-250 volt type is used for all voltage readings.
JSTDET.OSC. 2™MPDET.  RECT
O OAF O Type of Heater Plateto Screento  Gridto  Normal
Tube Function Voltage Ground Ground Ground Plate M. A
GA7 75 84 6D6 R. F. 61 230 100 1b 5
LF 6AT 1st Det. 230 2.5
and Osc. 6.1 230a 100 1b 5.ba
6D6 1. F. 6.1 230 100 1b 5
cpe 75 2nd Det.
FRONT 1st Audio 6.1 120 3
41 Qutput 6.1 215 230 10c 15
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Schenatic

FAIRBANKS-MORSE HOME APP., INC.
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PAGE 5-14 FAIR.-MORSE

MODEL 32 Volt
Voltage,Parts FAIRBANKS-MORSE HOME APP., INC.

Alignment

VOLTAGES
Tolerances of about 10% plus or minus are allowable on the follow-
ing list of measured voltages. In the event all voltages are low
try replacing the 2525 rectifier tube or vibrator. All measurements
are made to ground except on filament voltage.

TUBE PLATE GRID SCREEN CATHODE HEATER
%9 1st Det. 205 0 120 12.5 6.3
39 R. F. 205 0 120 5 6.
39 I. F. 205 0 120 5 6.3
37 Osc. 120 0 - 0 6.3
37 A. F. 185 0 S 12.5 6.3
85 2nd Det. 5 0 ~ 0 6.3

A, F. 205 each 0 each - 0 6.3

79
2525 Rect. - - -
ALIGNMENT PROCEDURE

If the set is weak or broad it is possibly out of alignment and the
following adjustments should be made.

1. A 177.5 kilocycle signal, from a good service oscillator, should
be supplied to the grid of the 39 first detector tube thru a small
condenser (.00005 ¥FD), The trimmers on the first and second I. F.
transformers should be adjusted for maximum output with minimum
input from the service oscillator. The first I. F. transformer is
located at the left of the chassis and the second I. F. at the right
of the chassis, viewed from the front. These trimmers may be reached
from the bottom of the chassiss

2. Supply a 1500 kilocycle signal to the antenna of the set. Tune
the dial to 1500 kilocycles. Adjust the trimmer on the oscillator
section of the gang condenser (the rear section) for maximum output
with minimum input from the service oscillator.

3, Adjust the trimmers on the R. F. and first detector sections of
the gang condenser for maximum output with minimum input from the

service oscillator.
PARTS LIST

Part Description Part Description
Number of Part Number of Part

R-5005 10 Ohm Resistor Wire Wound R-18 6 1 Megohm Resistor 1/2 Watt
R-5006 100 Ohm Resistor Wire Wound C-30 500 MMFD. Moulded Condenser
R-1)16 300 Ohm Resistor 1/2 Watt C-J11 1000 MMFD, Moulded Condenser
R-1506 1500 Ohm Resistor 1/2 Watt EC-1 .00t MFD, Condenser Tub. 400 V.
R-921 2000 Ohm Resistor 1/4 Watt EC-3 .02 MFD. Condenser Tubular 400 V.
R-1521 2000 Ohm Resistor 1/2 Watt EC~4 .05 MFD. Condenser Tubular 100 V.
R-1581 5000 Ohm Resistor 1/2 Watt EC-H .1 MFD, Condenser Tubular 300 V.
R-1716 50,000 Ohm Resistor 1/2 Watt EC-6 .25 MFD. Condenser Tubular 40O V.
R-23)6 50,000 Ohm Resistor 1 Watt EC-7 .25 MFD. Condenser Tubular 300 V.
R-1236 250,000 Ohm Resistor 1/4 W. EL-6 5, MFD. Cond.Tub Electrolyt. 25 V.
R-1836 290,000 Ohm Resistor 1/2 W. EL7? 8. MFD. Cond Tub.Electrolyt. 250V,
14611 Dial Assembly Complete 11601 Power Transformer

V-6511 Volume Control 11602 Vibrator Assembly

V-6512 Tone Control 14603 Filter Choke

SW-6102 Switch 11160l Antenna Coil
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MODEL 8-A
Schematic,Voltage
MODEL 7-A,13-A,24-A

Schematic,Voltage
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MODEL 6-A,12-A

Sehematic

MODEL 14-A
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SOCKET VOLTAGE ANALYSIS OF MODEL 14-A
Line Voltage - 107 v.

TUBE  STAGE Ep
58 R-F 190
58 1 Det. 190
56 Osce. 83
58 I-F. 190
55 Diode 36
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63 Output 292
80 Rectif. 292*
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MODEL 32-A,36-A

Schematis
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MODEL 32-A,36-A
Alignment,Voltage FEDERATED PURCHASER

TABLE OF VOLTAGES
Line Voltage - 115 Volts - 60 Cycles AC
Interchannel Noise Suppressor Set for Maximum Sensitivity

Position Tube Plate Screen Cathode
RF 6D6 100 60 6]
MOD 6D6 100 60 0
CSC 37 100 0
IF 6D6 100 ] 100 0
DET 85 20 0

PHASE REVERSER 37 20 1-2V
OUTPUT 43 100 0

Above voltage's measured with 0-250 V--1000 chm per volt DC Voltmeter
Drop ACROSS CHOKE - 18 Volts
* Drop ACROSS SPFAKER FIELD -
When operated on 115 Volts DC or 25 cycle AC the above voltages will be slightly lower

FILAMENT VOLTAGES

25725 - 25 Volts - AC or DC
43 - 25 " - AC " DC
6D6 - 6.3 - - AC " DC
37 - 6.3 " - AC " DC
85 - 6.3 Volts - AC " DC

ALIGNMENT PROCEDURE

Should it ever become necessary to realign the RF and IF circuits, the procedure
outlined below should be followed.

1. Apply a modulated 175 Kilocycle signal to the grid of the modulator (1st
detector) tube and align the four dual trimmer adjustments in the top of the IF
transformer cans for maximum output from the receiver.

2, With the band switch knob in the 530-1500 Kilocycle or clockwise position,
and the Suning dial set to 1400 Kilocycles, apply a 1400 Kilocycle signal at

the antenna end adjust the three trimmer screws on the gana condenser for maximum
output from the receiver.

3. Apply a 600 Kilocycle signal at the antenna and track the oscillator by vary-
ing the nut adjustment on the oscillator padding condenser and returning the dial
until maximum response is obtained. This adjustment should be made disregarding
calibration.

4, With the band switch in the short wave or counter-clockwise position and the
dial set to 3.6 Megacycles, apply a 3600 Kilocycle signal at the antenna and align
the three trimmers in the top of the short wave coil cans for maximum response.

§. Apply a 1600 Kilocycle signal at the antenna and track the oscillator as at
600 Kilocycles in the broadcast band by adjusting the slotted screw adjustment on
the oscillator padding condenser.

Suitable harmonies of a broadcast oscillator may be used for alignment purposes
in the short wave band.

At all steps in the aligning procedure, the output should be kept only as high

as is necessary for good alignment but the output should always be lowered by de-
creasing the input to the receiver, mever by reducing the volume control setting.
The volume control should be at maximum setting during any adjustments of the RF
eand IF circuits. A suitable output meter should be connected across the speaker
voice coil to indicate the correct adjustment for maximum response.

e ———— S—
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MODEL 38=-A

FEDERATED PURCHASER Sohematioc,Voltage
Alignment

/___._..

£ = 456 £ C

ALIGNMENT PROCEDURE

l. Apply a modulated 456 KC, signal to the grid of the modulator tube and
align the four dual trimmer adjustments in the top of the I-F, transformer
cans for maximum output from the receiver,

2. Apply a 600 KC. signal at the Antenna and track the Oscillator by vary-
ing the nut adjustment on the Oscillator Padding Condenser and turning the
dial until meximum response is obtained., This adjustment should be made dis-
regarding calibrat ione.

During the aligning procedure, the output should be kept only as high as is
necessary for good alignment, but the output should ALWAYS BE LOWERED by de-
creasing the input to the receiver, NEVER by reducing the Volume Control set-
ting. The Volums Control should be set at moximum during any adjustments of
the R-F, and I-F, circuits, A suitable output meter should be connected
across the speaker voice coil to indicate the correct edjustment for meximum
responscee

TABLE OF VOITAGES Line:115 volts, 60 cycles
TUBE  FUNCTION GRID PLATE  * SCREEN FILAMENT
58 Osc,1lst Det, -2 45 60 60 245
58 Ir 2,0 250 75 2.5
g7 2nd Det, =345 75 6 245
47 Output =5,0 210 225 245
80 Rectifier Filament to Ground 325 volts, 5.0
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MODEL 39-A,43-A,44-A,

FEDERATED PURCHASER

86,87

Voltage,

Trimnmers,Socket

Schematic,
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FEDERATED PURCHASER

IN ALL GANGING OPERATIONS USE THE WEAKEST SIGNAL THAT WILL
GIVE A SATISFPACTORY INDICATION ON THE OUTPUT METER, AND TURN THE
VOLUME & TONE CONTROLS TO THEIR MAXIMUM POSITIONS (clockwise).

The I.F. trimmer adjustments are carefully msde at the fact-
ory and should not bs tampered with unless a thorough investiga-
tion definitely proves the I.F. amplifier to be et fault,in that
event:-

(1) Attach the output meter from plate to screen of 2AS tube.
(2) Feed the signal from the local oscillator tuned to exactly
485 kc. 1into the receiver at the control grid of the firet
detector, providing a D.C. path from the point to ground.

(3) Adjust the I.F. trimmers to give maximum 1indication on the
output meter. There are three I.F. transformers, each with two
screw adjustments. On the early models these adjustments are on
the bottom of the transformers, accessible from the under side
of the chassis. On the later models these adjustments are on
the top of the transformers.

(4) NEXT-feed the 485 kc. signel in at the anternna post,replace
the first detector grid cap, and adjust the wave trap condenser
for MINIMUM indication on the output meter. This adjustment is l
a %" hex nut on a two plate trimmer under the chassis,below the
gang ocondenser, near the bhand switch.

(1) Set the dial to the point where a station (or oscill-
ator) of known frequency, about 1400 kc.,should come in.
(A) Set Band switch to band 1 (top scale). |
(B) Adjust oscillator trimmer (screw adjustment, top-rear
of gang condenser) until desired signal is heard. There
will be two peaks in adjusting this trimmer. The peak ob-
tained with the loosest trimmer setting is correct.

(2) Repeat operation 1 at,or near,550 kec., using band 1.
(A) Adjust oscillator pad (fourth adjustment from right,
on rear of chassis pan) until desired signal is heard.

(3) Repeat operation 1 at, or near,1450 kc.,using band 2.
(A) Adjust oscillator pad (third adjustment from right
on rear of chassis pan) until the desired signal is heard.
(4) Repeat operation 1 at, or near, 3500 kc.,using band 3.
(A) Adjust oscillator pad (second adjustment from right
on rear of chassis pan) until the desired signal is heard.
(5) Repeat operation 1 at, or near, 8500 kce.,using band 4.
(A) Adjust oscillator pad (extreme right adjustment on

rear of chassis pan) until the desired signal is heard.

TO ALIGN (or gang) THE R.F. CTRCUITS

(1) Set the dial to 1400 ko., using band 1.

(A) Attach oscillator, tuned to set, to antenna post.
(B) Attach output meter from screen to plate of 2A5 tube.
(C) Adjust Re F. trimmer (sorew adjustment, top-front-of
%ang condenser) for maximum output. KEEP SIGNAL INPUT LOW!
2) Sat the disl to 3700 ko., using band 2.

{f) Tune the oscillator to the receiver and adjust R.F.
trimner (extreme left adjustment on rear of ohassis pan)
for maximum output. KEEP SIGNAL INPUT LOW!

(3) Set the dial to 9000 ko., using band 3.

(A) Tune the oscillator to the receiver and adjust R.F.
trimmer (second adjuatment from left on rear of chassis
pen)
Note 1-In case the loval oscillator will not reach the
higher alignment frequencies, harmonics of lower frequenc-
fes may he used.




PAGE 5-8 FEDERATED

MODEL 52-A
MODEL 53,54,58,59
Schematic

FEDERATED PURCHASER
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MODEL 79,80

Schematic,Voltage
Socket Layout
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MODEL 79,80
Aligment

FEDERATED PURCHASER

IN ALL GANGING OPERATIONS USE THE WEAKEST SIGNAL THAYT
WILL GIVE A SATISFACTORY INDICATION ON THE OUTPUT METER, and
TURN ALL CONTROLS TO THEIR MAXIMUM POSITIONS (CLOCKWISE).

The I. F. trimmer adjustments are carefully made at the
faotory and should not be tampered with unless a thorough
investigation definitely proves the I. F. amplifier to be at
fault. In that eventi-

(1) Attach the output meter from plate to plate of the
46 tubes.

(2) Feed the signal from the local oscillator tuned to
exactly 1756 kce into the receiver at the control grid of the
57 first detector, providing a De Ce path from this point to
ground

(3) Adjust the I. F, trimmers to give maximum indication
on the output meter. The 4 I. F, trimmers are mounted under
the chassis pan, adjustable through holes in the chassis pan
under the gang condenser, accessible when the rotor plates
of the gang condenser are comzletely engaged with the stator
plates. The adjustments are 3" hex nuts. A recheck of each
adjustment to insure perfect alignment of the I. F. stages
is recommended.

(1) Set the dial to the point where a station (or
osocillator) of known frequency, about 1400 kc., should be
received.

(A) Adjust the oscillator trimmer (screw adjustment,
top front end of gang condenser) until desired signal is
heard.

(2) Set the dial tc the point where a station (or
osoillator) of known frequency, about 1100 kc., should be
received.

(A) Bend rotor plates of front section of gang condenser
to correct the calibration. If the dial reading for reson-
ence with the desired signal is higher than the true
frequenoy bend the rotor plates out, and vica versa.

(3) Repeat operation 2 at, or near, 750 kce

(4) Repeat operation 2 at, or near, 600 kce
This completes the elignment procedure, and this {front)
section of the gang condenser is NOT TO BE DISTURBED during
the alignment of the Re F. circuits.

TO ALIGN (or gang) THE R. Fa CIRCUITS

(1) Set the dial to 1400 kc.

(A) Attach the output meter from plate to plate of the
468 tubes.

(B) Attach the local oscillator to the antenna post of
the receiver and adjust to resonance with the receiver.

(C) Adjust the Ro F. trimmers (screw adjustments, top
of gang condenser, ALL EXCEPT FRONT SCREW, for maximum
indication on the output meter. KEEP SIGNAL INPUT LOW!

(2) Set the dial to 1100 koe

(A) Adjust local oscillator to resonance with receivers

(B) Bend rotor plates on ALL EXCEPT FRONT SECTION for
maximum indication on the output metere KEEP SIGNAL INPUT
LOw¢

(3) Repeat operation 2 at 750 kce.

(4) Repeat operation 2 at 600 kc.

This completes the alignment of the R. F. circuits.

The alignment operations involving plate bending should
be performed with utmost care if maximum results are to be
obtained.




Schematioc,Voltage

Socket Layout

FEDERATED PAGE 5-11
MODHL 92

FEDERATED PURCHASER
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FORDSON RADIO, INC.
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MODEL FU

Schematic,Alignment

FORDSON RADIO, INC.
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