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DEWALD PAGE 19-1

DEWALD RADIO MODEL B-512

CEANREIT

g Uit niP A
g 54’43 ALARM
RADIO 5 . !

TO TURN RADIO ON AUTOMATICALLY:

Tune radio *o station and volume desired. With timer switch set at ""ON"" press in "center’ knob
and turn until setting hand is at desired time. This operation turns radio off, but it will automatically
turn on at the time set.

TO TURN RADIO OFF AUTOMATICALLY:

While radio is playing press in “'center” knob and turn until setting hand is at desired time. This
setting operation turns radio off. Turn "ON-OFF", by turning knob clockwise and radio will resume
playing but will automatically turn off at the time set.

ANTENNA:

The looptenna incorporated in the DeWald Model B-512 receiver makes use of an outside antenna
unnecessary in most localities. If additional pick-up is desired, weave an insulated wire through the
outer holes of the cabinet back, connect one end to the outside antenna and the other end to an out-
side ground. See back of cabinet. The looptenna has a directional effect, it may be necessary to change
the angle of the receiver for the best reception.

REPLACEMENT PARTS

1001 Antenna loop 6000 Dial Scale

1003 Oscillator Coll 7006 Speaker

10600 Ist I.F. Coil 800! Pilot Lamp Socket
1002 2nd I.F. Coil 9000 Shaft

2000 Paper Condensers 9742 Drive Spring

2001 Mica Condensers 4000-2 Cabinet

2002 Comb. Electrolytic 8026 Clock

2003 Variable Condenser 6013 Crystal Face
3000 Resistors #47 Pilot Lamp

3002 Volume Cont. & Sw. 8027 Clock Face

5000 Line Cord

©John F. Rider
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PAGE 19-2 DEWALD

MODEL B-512 DEWALD RADIO
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PAGE 19-4 DEWALD

IMODEL B-012 DEWALD RADIO

DeWALD
VLSS TM Tower

Mooty Yy

ANTENNA CONNECTIONS:

The choice of antenna to be used for the best F, M. reception depends on many
factors: location, the type of building, power and distance of the F, M., station.
The three main types of antennas are explained below. Test your DeWald F. M. Wire-—
less Tuner and choose the one most practical! for your use.

A. For local high-powered F. M, stations: The Wireless Tuner is equipped with
a permanent built-in antenna that will be satisfactory for good reception of most
local F. M. stations. This built-in antenna is connected internally by connecting
the green wire to the red wire in the rear of the tuner. For best results when usina
the built-in antenna, keep the electric line cord extended to its full length.

B. For distant F, M, stations: An outside F. M. dipole antenna may be found
to be necessary when the Wireless Tuner is operated at a great distance from the
broadcasting station, or under unusual operating conditions. The outside dipole
antenna (equipped with a 300 ohm flat lead-in)} should be connected to the red and
orange leads, at the rear of tuner, after the green wire has been disconnected from
the red wire,

€, For local weak-powered F, M, stations: |f it is not possible to erect
an outside F, M., dipole antenna, an indoor type of antenna, made of 300 ohm flat
fead-in wire, can be used. This indoor antenna must be installed so that its hori-

zontal view faces the location of the desired stations.

OPERATION OF THE F. M. TUNER:
After the necessary installation has been made according to the instructions

contained in the preceding paragraphs, the electric line cord of the Wireless Tuner
may be plugged into an electric wall socket. Turn the ON-OFF switches of both the
tuner and your radio receiver to the "ON" position. The brown wire coming out of
the rear of the tuner is to be placed approximately | foot near the radio receiver
loop or antenna lead, if radio receiver has no loop. The radio receiver is to be
set at 540 Kc or any nearby clear channe!, and the re-broadcast oscil!lator frequency
control slightly adjusted until a rushing sound is heard from your radio receiver,
The vo'lume for F. 14, reception is reaulated by the volume control of your own radio
receiver.

©John F. Rider




DEWALD PAGE 19-5
DEWALD RADIO MODEL B-612

The F, M., band is ultra-hiah frequency. This necessitates precision tuning.
Therefore, it is necessary to move the tuning knob of the Wireless Tuner very slowly
when tuning in stations. Rotate the tuning knob back and forth several times over
the station desired. You will note that the station is '"on the button" when alil
side band noise disappears.

If the Wireless Tuner is connected to an AC-DC type radio receiver operated on
AC, a very slight hum may occur when the radio receiver veclume control is on full
for reception on weak powered stations. |f this hum is excessive, reverse the
electric line cord plug of your radio receiver or of the Wireless Tuner, or both
in“"the wall socket.

Alignment of the Wireless Tuner

Insulated alignment tools are necessary. The output meter should be a D. C. vacuum
tube voltmeter with a range of at least 20 volts. The signal generator should cover
the frequencies of 10.7, 90 and 105 M. C. Allow the Wireless Tuner to warm up for
at least 5 minutes before making any adjustments. The location of the adjustment
screws is indicated clearly on the license label. Follow the following sequence.

I. F. ALIGNMENT:

Connect the signal generator through a .0l mfd condenser to the grid of the
I12AT7 converter tube. Connect the low side of the generator through a 1/10th mfd.
condenser to tuner chassis. Adjust signal generator to 10.7 mc, Connect VIVM to
junction of |00 M -Ohm diode load resistors. Adjust primary and secondary slugs
or trimmers of each |, F, far maximum D. C. voltage output. Remove VIVM lead from
junction point and connect lead to pin 5 of (2AL5 tube. Adjust secondary slug or
trimmer of discriminator for zero D. C. voltage output, (check proper zero set
of VIVM. Meter should register reverse polarity when slua or trimmer is rotated
through zero output.)

R. F. ALIGNMENT:

Remove signal generator leads from |2AT7 control grid. Connect in series with
each generator lead a carbor 50 ohm resistor. Connect the high side generator |ead
to the red wire, in rear of tuner, and the low side generator lead to the orange
wire. Adjust signal generator to 109 Mc. Open the tuner variable condenser for
minimum capacity. Peak oscillator section of tuner condenser for maximum signal.
Next set signal aenerator to 105 Mc" Tune in this signal. Adjust R.F. section
of receiver variable condenser for maximum signal strength. To adjust the low
frequency end, set the tuner and signal generator to 90 Mc. peak the oscillator
padder for maximum output. The variable condenser should be rocked during this
operation. Keep the signal generator output as low as possible when making all of
"these measurements. It is extremely necessary In making the R.F. adjustments, that
the fundamental osclillator signal be tuned in and not the image frequency. This can
be checked by using a calibrated wavemeter.

REPLACEMENT PARTS

1038-1 |. F. Coll 3003 1/2 Watt Reslistors
1038-2 Discriminator Coil 3005 4 watt Pigtai! Reslstor
1040-2 R. F. Chokes 4016 Cabinet

104] A. M. osclillator Coil 4069 Cabinet Back

1042 Flliter Choke 4044-2 Knob

1043 Antenna Coil 5000 Line Cord

1044 ‘F. M. osclltator Coll 6014 Dial Scale

2000 Paper Capaclitors 8001 Pilot Lamp Socket
2005 Electrolytic 8003 Power Switch

2012 Ceramic Condensers 9762 Dial! Spring

2023 Variable Condensers 2018 Electrolytic

2040 Trimmer Condensers #47 Pilot Lamp

L

©John F. Rider




 wWWwWW.americanradiohistorv com



EMERSON PAGE 19-1

——

-
PY
1
Pt

EMERSON RADIO AND PHONO. CORP. }

ODELS S512SW,

516SW, 531SW,
Sol, 55,

CHASSIS 120057A

LY

€S| MZ), SWHO 0Si|ob2ove| 2%
HOLIMS aANVE | 00coiS|{ 25 (M2, SWHO 0000/ | 0ShSe! Su ‘A002 4W L°| ovooze | 922
1S |'MY, SWHOD3IW GL1000L6E| b3 VIIN 4W2200°| OOV | 21D
q02LNOD 3INOL |08206E| 2Ly ZL 40 ldvd|----| €3] ‘Acob IW S00°| 0820z6 | 14D
703LNOD IWNT0A [0bLOGE| LA | M2, SWHO 0Lp|Oivope| 28| wIIN W 11000°| otoole | 01D
DIN ©°C |0feiGe| Ok 'MZ, 'SwHO 000 2Z|oiBove | L 7 40 LAvd| - - - - 62
‘M2%, SWHO ol [oLoove| o3 b1 40 LAvd|-- - -|52) o T ﬁmu
'MZ/, SWHO Si|0500vE| 83| WwIIW W 50000°| 052016 |02 2L 4 il I8 W7
‘Mt SWWHO 000 |obvoLe| Ld ‘A00Ob 3NG0°|0£0026 |22 . 97
. S bl 40 Lavd a5
NOILIA3S3d  [oN La¥d[Walllyu 0519313 4w 04-05| 210626 f
ol 95 515 40 Ldvd| === - qu
"AOOY 4N 20°'|020026 |02 €d
AR ooy 20 Opaoee | Sh basnaanod 3taviawa | 80006 | { 23
V2IW dW 22000°|000016 | 12| WaWd04sNvaL IndLno| oolbss | &L
‘A00® dJW 200°'| 010026 | 24| YIWAO4SNVEL T n| 066022 | 21
VOIN dW 11000°|{ 0100L6 | GID] BIWN04SNVAIL 41T 1sb | 00¥02L L
2 2L 40 l3vd| - - --|vbkd 1102 *2S0| 60091L 21
2 J1LA70313313 INE°|001S26| €1 9100 YNN3LNVY| SL00ML b
s NOILdIA2S34 [oN 13VdiW3Lll NOILJIAOS3d | oN LaVd| WALl
€20 239dvd D9 --120006 -- Q2D
GZG¢e 27 1dvd ~---L2)
— MM
oL
122
prrIry *
% TG ha
9o v G I 9
I o | e ¢ »22
21 Lo w4— FrG w S22
\W /\ 9
. 50| 797Vl o325 0
— 2Ll
970S LOG2! LS P

130)

B

©John F. Rider



PAGE 19-2 EMERSON
MODEL 537, EMERSON RADIO AND PHONO. CORP.
CHASSIS 120043

MODEL 537

DESCRIPTION 3. A self-contained loop antenna is provided for broadcas;
. . band reception. If it is desired to improve reception o

TYPE: Console AM-FM superheterodyne with automatic weak stations, however, an additional outdoor antenna
record changer. may be used. Connect the external antenna to the outside i

FREQUENCY RANGE: . terminal on the “AM” side of the terminal strip at the
Broadcast band (AM)—530-1620 kilocycles rear of the cabinet. Connect the ground to the adjoining
Frequency modulation band (FM)-—87.75-108.5 megacycles terminal.

TYPE OF TUBES: 4. An internal power line antenna is provided for FM op-
1—6AGS3, r-f amplifier eration in relatively strong signal areas. An external
1—6BES6, converter dipole antenna is recommended for best FM operation.
2—6BA6, i-f amplifier To connect dipole, remove the wire from the terminal on
2—6AUS6, limiter and AM second detector; audio amplifier the “FM” side of the terminal strips and connect the
1~—6ALS5, FM ratio detector two dipole leads to the two “FM” terminals. A ground
2—6V6GT, power output connection is not required for FM operation.

1—5U4G, rectifier

1—6U5/6G5, tuning eye
POWER SUPPL;.“: 60'_‘“59 e DISASSEMBLY INSTRUCTIONS

VOLTAGE RATING: 105-125 volts. 1. Ren.aove four push-on type control knobs from top of
POWER CONSUMPTION: 125 watts. " ;“:“e" R clun ol 4o
N R : emove phono motor plug, phono pickup plug, an o
CURRENT DRAIN: 1.0 amp. at 117 volts a.c. speaker plugs from chassis.’ ? |
3. Remove two Phillips head screws holding antenna ter-
GENERAL NOTES minal strip to chassis.

1. If replacements are made or the wiring disturbed in 4 Remove two nuts and washers fastening loop to cabinet.
the r-f section of the circuit, the receiver should be care: 5 Remove two Phillips head bolts in phono compartment

fully realigned. ) . retaining chassis to cabinet.
2. The color coding of the i-f transformer leads is as fol- ¢, Remove two hex head bolts and washers retaining chassis
lows: - . to cabinet. Remove loop and chassis from rear of cabinet.
Grid—green ate—blue 7. Remove four nuts fastening speaker to i
Q . <apL n e
Grid return—black B-t—red move speaker. g% LA

©John F. Rider
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I?AGE 19-i£M£RSON - Registered Trademoark
110DsL 537, EMERSON RADIO AND PHONO. CORP.
CHASSIS 120043
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EMERSON RADIO AND PHONO. CORP.

EMERSON PAGE 19-5
MODEL 537,

INSTRUCTIONS FOR YOLTAGE AND RESISTANCE READINGS

Measured values are from socket pin to common negative.
Line voltage maintained at 117 volts for voltage readings.

Volume control at maximum, no signal applied for voltage measurements.

Resistance readings in the B circuits may vary widely according to the condition of the filter capacitors.

VOLTAGE READINGS

1. Voltage readings are in volts and resistance readings in ohms unless otherwise specified.
2.  All readings taken in broadcast position except those for items 4, 5 and 6, which should be taken in FM position.
3. D-C voltage measurements are at 20,000 ohms per volt; a-c voltages measured at 1,000 ohms.

Socket connections are shown as bottom views.

CHASSIS 120043

4
5.
s |
7. Nominal tolerance on component values makes possible a variation of =+ 15% in voltage and resistance readings. l
8
2 |

SYMBOL| TUBE PIN 1 PIN 2 PIN 3 “PIN 4 PIN 5 PIN 6 PIN 7 PIN 8
1 6AGS5 -0.4DC 0 6.2AC 0 225DC 137DC 0
2 6BE6 -0.3DC (1] 0 6.2AC 270DC 100DC 0
3 6BA6 -0.3DC 0 6.2AC 0 270DC 122DC 0
4 6BA6 -0.5DC 0 6.2AC 0 260DC 110DC 0
5 6AU6 -0.6DC 0 6.2AC 0 280DC 48DC 0
6 6ALS5 o 0 0 6.2AC 0.4DC 0 -11DC
7 6AU6 -0.7DC 0 6.2AC 0 59DC 29DC 0
9 6V6GT 0 0 320DC 290DC 0 s9DC 6.2AC 15DC
|| 10 |sevecT 0 0 320DC 290DC 0 0 6.2AC 15DC
11 5U4G 0 330DC 0 300AC (] 300AC 0 330DC
' RESISTANCE READINGS
SYMBOL| TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8
1 1 6AGS 1.1 meg. 0 0.2 0 85,000 120,000 0
2 6BE6 22,000 0.7 0.2 o4 80,000 98,000 12,000
3 6BAG6 650,000 0 0.1 0 80,000 110,000 0
] 4 6BAG6 650,000 0 0.1 0 45,000 70,000 0 i
5 6AU6 45,000 0 0.1 0 45,000 10,000 0
6 6ALS inf. inf. 0 0.1 450 0 15,000
7 6AU6 2.4 meg. 0 0.1 0 770,000 1.8 meg 0
9 6V6GT 0 0 80,000 80,000 450,000 0.3 0.1 170
10 6V6GT 0 0 80,000 80,000 0 620,000 0.1 170
11 5U4G inf. 80,000 inf. 69 inf. 72 inf 80,000
TO DRUM
FRAME
{-1 !
SLUGS
SCREW i
TO TUNING SHAFT
6 TURNS
ocIAlL OF T, SO
STRINGING LLAR
SETTING OF SLUG TUNER Fu coLLa
WITH TUNING CONTROL 4 TURNS
FULLY COUNTER-CLOCKWISE,
DIAL CORD DRIVE 9551 |

©John F. Rider



PAGE 19-6 EMERSON

IODEL 537,
CHASSIS 120043

ALIGNMENT

EMERSON RADIO AND PHONO. CORP.

.T<_) set pointer turn variahle condenser fully closed and sct pointer to last reference mark at low frequency end of dial.
To inject signal in Steps 5, 6 and 7, remove 6BE6 and connect wire to pin 1. Replace tube, making certain that wire does
not short to shield base. In Step 9, connect two 100,000 ohm resistors in scries from pin 7 of 6ALS to chassis. These resistors
should be equal within 5%. After Step 9, turn variable condenser fully counterclockwise and check adjustment of FM tun.
ing unit per dial cord drawing. Loop shou!d be maintained in same relative position to chassis as when receiver is in cabinet.
Volume control should be at maximum position; output of signal generator should be no higher than necessary to obtain an
output reading. Use an insulated alignment screwdriver for adjusting.

SIGNAL SIGNAL BAND RADIO
DUMMY GENERATOR GENERATOR | SWITCH DIAL OUTPUT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY |POSITION| SETTING METER *
1 0.1 mfd. "::"h 'hhrlle\hllo '."’"d' &tator 455 ke BC (center High fre. Across voice Al, A2 Adjust for maximum
l.m‘\'" s';durtu‘ u(l'|l|:,:‘:l'.:l.‘. position) qUEfnczl" el"d coil. A3, A4 output.
of dial.
2 0.1 mfd. ll'h.;h slﬂia'lln front stator 455 kc BC (center| Low frequency] Across voice A5 Adjust for minimum
'l,m‘\'u ﬂ;:I:-Plom(l'll‘ll::;I:.r. position) end of dial. coil. outpur.

3 0.05 mfd. I}Iiynl‘sltilc-olt' lllhfI '1 ':grm; 10.7 mc (un- FM (fully High fre- ".eml' r(;-z'n‘.{ A6, A7 Adjust for maximum

o L,”“.\ ‘;hi:-“ltu. chl‘)‘5&~"“‘ modulated) clockwise) quefnczl, elnd pin 7 of BALS deflection.
o o ial, to_chassis.

4 0.05 mfd. ||'|u‘_h" -\lrmx to ::ltntlh(urhl) 10.7 mc (un- | FM (fully |High frequency] “H‘."'(P_dv-‘rlmc;xn;"" A8, A9 Adjust for maximum
MPRAR et T fuhe (0 modulated) clockwise) | end of dial. | 5" ¢ ¢als to deflection,

chassis,

2 ) @R Guiichy' LD S 05, 51 1 EAd) 106 me un- [FM (fully [High frequency| VIV con- Alo Adjust for maximum

of 6BEG. Low side. S 3 n 0 .
elinssls, modulated) clockwise) end of dial. 7 of 6ALS to deflection.

— chassls,

6 0.05 mfd. |“L'l_?l 6;‘;1"‘ f"l pin }l(w:'ltl) 10.8 mc (un -| FM (fully {High frequency) . \’T]V\‘! (‘on-1 All Adjus‘t:l fé)r maximum

of 6BEG. Low slde to g o ecte rom ple ion,
e modulated) clockwise) | end of dial. |R9¢TSh om B eflection.
chassis,

7 0.05 mfd. [High slie to pin 1 (grid)| 10.7 mc (un- FM (fully |High frequency] VTVM con- Al2 . Adjust for x:naximum

of 6BE6. Low slde to modulated) clockwise) end of dial. [nected trom ph deflection.
chassis. 7 ol'hGAIIAS to
chassls,

8 0.05 mfd. [Tileh sfae to pin 1 (eril)| 10.7 mc (un- { FM (fully [High frequency] YTVM ‘con- Al3 Adjust for maximum

SAUE, ard 1.7 tube (3).] modulated) P ) end of dial. |nected trom ph deflection.
Low slde to chassis, 7 thGAIlu') to
chassls,
9 | 0.05 mfd. |Hieh side to nin 1 (grid)} 10.7 mc (un. | FM (fully |[High frequency™ vrvM con. Al4 Adjust for zero
6AT6, ard LI fube (3).| modulated) clockwise) | end of dial. nected from deflection.
Low slde to chassls. Junction of twa
100,000 ohm red
sistors and
Junction of econ-
densers 31 and
32, (See pre.
liminary allgnd
ment notes).

10 | 150 ohms in|High slde to nncrounded) 108 mc (un- | FM (f}llly 108 mc \11\'}[ f('nn- Al5 Adjust for maximum
ceren itk | 13, oo Serminal” | nodulared) | clpcovise B, eflocion.
each lead. il)lw.nn.nwl Internal to chassls.

antenna.)

JR—— - ~ N VTVM con- st iron core (held

11 150 ohms in lll}g‘h Tldle. to nlncrt;mulled 88 mc (un F;Vl l((fl'.ull)y £8 mc e o Al6 s In positlon) for
series with I]ln\'."xln'l:l::ml‘o f'l-lull::ll: modulated) clockwise pit 7 of BALS muximum deflection.
each lead. (DIsconneet Internal to chassis.

untenna.)

12 | 150 ohms in| 1tigh side to ungrounded| 98 mc (un- FM (fully 98 mc "NT?;:,[ f:onm Al6 (ﬁ)‘r]é‘:s:sllr:glne :(l'lllwb)mf:lsr
series with ]ll’(l ,"".llﬁnm: 'Q;Im::'r.l‘ modulated) clockwise) pin 7 of 6ALS maximum deflection. Re-
each lead ;n hee ?]c‘a b ‘l to chassis. peat steps 10, 11, 12

’ ‘ w:::::‘::\‘na? e until no further im.
0 provement can _be made.
VTVM con- i i
13 | 150 ohms in| High slite to unkrounded| 106 mc (un. | FM (fully Tune for nected from Al7, Adjus:l f;lor maximum
series with | 1) antenna terminal. modulated) | clockwise) maximum pIn 7 of 6ALS Al8 eflection.
Low slde to chassis, deflection. to chassls.
each lead. (Disconneet internal
antenna.) VTVM A AJjust iron core (hold
_ M con. Jus

T | 150 ohms in High slde to ungroluuded 90 mc (un- | FM (f_ully Tun_e for nected from AIZ% brass In position) for
series with |i-‘¢||wu':::;2“ltlo t::;l':&illlll' modulated) clockwise) maximum pin 7 of 8ALS maximum deflection,
each lead. (Dlwbnne«-t futernal deflection, loffchiassls;

antenna.)

15 | 150 #hms injiligh slde to ungrounded| 100 mc (un- | FM (fully Tune for r};{:x}‘ fr(:,';;, 10 (-‘})lriégs:sll;;lne ::lﬂ'.w[;ml;sr

series with ll‘tll ﬂl&;“ﬂ:‘ﬂ 'Il'“":'l‘;;l-l"l)l“' modulated) clockwise) maximum pin 7 of 8AL5 A20 maximum deﬂ;ctlon. Re-
slde chassis, scon- ;

each lead. | "ot “fnternai nntennn.) clfilaion, tofelassisy ‘l;:?ltl ;‘:D{s“:(};erﬁ' h-lns.

provement can be made.

16 | 200 mmfd.[] High side to AM un. 1600 ke BC 1600 kc Across voice A21 Adjust for maximum
gRrounded Jug on antenna coil output.
terminal strip. Low slde -

to chassls.

17 | 200 mmfd.] Hlzh side to AM un- 1400 ke BC Tune for Across voice A22 Adjust for maximum
grounded Ing on antenna maximum coil. output.
terminal strip. Low side

toe chassis. output.

©John F. Rider
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EMERSON RADIO AND PHONO. CORP. MODEL 537,
CHASSIS 120043
[ ”"l TOMs WA M2 105 8 M6 A W Tw 6 8 & m TER R o R
112
%
]
102
MW Az 3 T8 M AL o Ros a1 45 108 65 W5 W3 P an 5
4 3 ! 4
REPLACEMENT PARTS LIST
Symbol tPart No. DESCRIPTION Symbol | tPart No. DESCRIPTION
1 6AGS5 | Tube, rf amplifier 37 910356, 0.005 mfd., 500 volt mica condenser
2 6BE6 | Tube, converter (2nd i-f decoupling)
3 6BA6 | Tube, 1st i-f amplifier 38 910356 | 0.005 mfd., 500 volt mica condenser
4 6BA6 | Tube, 2nd i-f amplifier 2nd i-f screen bypass)
5 6AU6 | Tube, limiter and AM 2nd detector 39 910356 ! 0.005 mfd., 500 volt mica condenser
6 6AL5 | Tube, FM ratio detector (1st i-f screen bypass)
7 6AU6 | Tube, audio amplifier 40 910356 | 0.005 mfd., 500 volt mica condenser
8 6U5/6G5 | Tube, tuning eye (1st i-f filament bypass)
9 6V6GT | Tube, power output 41 910100 | 0.0001 mfd., 500 volt mica condenser
10 6V6GT | Tube, power output (diode filter)
11 5U4G | Tube, rectifier 42 910356 | 0.005 mfd., 500 volt mica condenser
12A, B 925006 | 40-30 mfd., 400 volt electrolytic (converter plate decoupling)
condenser (filter) 43 915003 | 0.0005 mfd., 300 volt mica condenser
13 929190 | 8 mfd., 450 volt electrolytic (converter screen bypass)
condenser (a-f plate decoupling) 44 928102 | 50 mmfd., 300 volt ceramic conden-
14 925005 | 5 mfd., 50 volt electrolytic con- ser (converter cathode bypass)
denser (ratio detector bias) 45 928101 | 25 mmfd., 300 volt ceramic con-
15 920180 | 0.005 mfd., 400 volt condenser (tone denser (oscillator grid)
compensation) 46 910320 | 0.00025 mfd., 500 volt mica conden-
16 920090 | 0.01 mfd., 400 volt condenser (audio ser (wave trap)
coupling) 47 928002 | 10 mmfd., 300 volt ceramic conden.
17 920250 | 0.1 mfd., 400 volt condenser (feed- ser (r-f plate decoupling)
back coupling) 48 928106 | 0.0001 mfd., 300 volt ceramic con-
18 920180 | 0.005 mfd., 400 volt condenser denser (r-f coupling)
(audio coupling) 49 915003 | 0.0005 mfd., 300 volt mica condenser
19 920090 | 0.01 mfd., 400 volt condenser (tone (r-f decoupling)
compensation) 50 915003 | 0.0005 mfd., 300 volt mica condenser
20 920090 | 0.01 mfd., 400 volt condenser (tone (r-f screen bypass)
compensation) 51 910356 | 0.005 mfd., 300 volt mica condenser
21 920090 | 0.01 mfd., 400 volt condenser (audio (r-f filament bypass)
coupling) 52 910356 | 0.005 mfd., 300 volt mica condenser
22 920180 | 0.005 mfd., 400 volt condenser (r-f filament decoupling)
(phono coupling) 53 928107 | 30 mmfd., 300 volt ceramic conden-
23 920060 | 0.05 mfd., 200 volt condenser (AM ser (r-f coupling)
eye grid filter) 54 928102 | 50 mmfd., 300 volt ceramic conden-
24 920040 | 0.1 mfd., 200 volt condenser (AVC ser (FM-r-f coupling)
filter) 55 928105 | 7 mmfd., 300 volt ceramic conden-
25 920060 | 0.05 mfd., 200 volt condenser (AVC ser (FM-r-f coupling)
Iter) 56 928105 ] 7 mmfd., 300 volt ceramic conden
26 920090 | 0.01 mfd., 400 volt condenser (AVC ’ ser (FM-r-f coupling)
filter) 57 390004 | Volume control, 1 meg.
27 920180 | 0.005 mfd., 500 velt mica condenser 58 390081 | Tone control and switch, 1 meg.
(AVC filter) 59 320490 | 1000 ohms, !4 watt resistor (FM
28 910320 | 0.00025 mfd., 500 volt mica con- antenna loading)
denser (FM antenna coupling) 60 321130 | 470,000 ohms, 14 watt resistor (r-f
29 928107 | 30 mmfd., 300 volt ceramic con- grid) -
denser (a-f plate bypass) 61 320970 | 100,000 ohms, 4 watt resistor
30 910320 | 0.00025 mfd., 500 volt mica con- (AVC network)
denser (diode filter) 62 370872 | 39,000 ohms, 1 watt resistor (r-f
31 910320 | 0.00025 mfd., 500 volt mica con- screen dropping)
denser (ratio detector load) 63 310650 | 4,700 ohms, !4 watt resistor (r-f
32 910320 | 0.00025 mfd., 500 volt mica con- plate decoupling)
denser (ratio detector load) 64 310750 | 12,000 ohms, 4 watt resistor (con-
33 920180 | 0.005 mfd., 500 volt mica condenser verter grid)
(deemphasis) 65 310810 | 22,000 ohms, !4 watt resistor (oscil-
34 910356 | 0.005 mfd., 500 volt mica condenser lator grid)
(limiter plate decoupling) 66 320290 | 150 ohms, 14 watt resistor (parasitic
35 910356 | 0.005 mfd., 500 volt mica condenser suppressor)
(r-f bypass power supply) 67 397070 | 18,000 ohms, 2 watt resistor (con-
36 910356 | 0.005 mfd., 500 volt mica condenser verter screen dropping)
(limiter screen bypass) 68 320490 | 1,000 ohms, 14 watt resistor (conver-
ter plate decoupling)
2k Not supplied separately. t Specify part numbers whea ordering.

©John F. Rider
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REPLACEMENT PARTS LIST (continued)

Symbol tPart No. DESCRIPTION Symbol TPart No. DESCRIPTION
69 321210 | 1 meg.,, Y4 watt resistor (tuning eye 98 730002 | Power transformer
plate load) 99 734004 | Output transformer
70 320970 | 100,000 ohms, 14 watt resistor 100 180023 | Speaker, 12 inch permanent magnet
(AVC network) dynamic
71 311210 { 1 meg., 14 watt resistor (AVC net- *101 Speaker cone (part of 180023)
work) 102 700003 | Loop antenna
72 370830 | 27,000 ohms, 1 watt resistor (st i-f 103 710014 | FM antenna coil
screen dropping) 104 705000 { R-F plate choke
73 320490 | 1,000 ohms, 14 watt resistor (lst i-f 105 708001 | AM wave trap
plate decoupling) 106 713013 | FM r-f coil
74 321210 | 1 meg., Y4 watt resistor (AVC net- 107 716113 { AM oscillator coil
work) 108 716112 | FM oscillator coil
75 321210 | 1 meg., Y4 watt resistor (AVC net- 109 720015 | Ist AM-FM if transformer
work) 110 720016 | 2nd AM-FM i-f transformer
| 76 320970 | 100,000 ohms, 14 watt resistor (AVC 111 720014 | 3rd FM i-f transformer
network) 112 708145 | Ratio detector transformer
77 310650 | 4,700 ohms, 1, watt resistor (2nd 113 705002 | R-F choke
FM i-f transformer shunt) 114 705002 | R-F choke
78 320490 | 1,000 ohms, 14 watt resistor (2nd i-f 115 705002 | R-F choke
plate decoupling) 116 705002 | R-F choke
’9 370830 | 27,000 ohms, 1 watt resistor (2nd i-f 117 705005 | Converter plate r-f choke
screen dropping) 118 705003 | R-F choke
80 370890 | 47,000 ohms, 1 watt resistor (limiter 119 705007 | R-F choke
screen dropping) 120 705002 | R-F choke
81 370730 | 10,000 ohms, 1 watt resistor (limiter 121 705002 | R-F choke
screen bleeder) 122 705000 | R-F choke
82 340610 ;| 3,300 ohms, 14, watt resistor (limiter 123 807020 | Dial light
plate decoupling) 124 807020 | Dial light
83 350810 | 22,000 ohms, ; watt resistor (de- 125 Crystal pickup
: emphasis) 126 510051 | Band switch
84 340410 | 470 ohms, 15 watt resistor (ratio 127 900007 | Two-gang variable condenser
detector bias) 128 FM tuning assembly
85 310771 | 15,000 ohms, 4 watt resistor (ratio 500500 | A-C receptacle
detector bias network) 508010 | Phono receptacle
86 310890 | 47,000 ohms, 14 watt resistor (diode 555004 | Terminal strip, speaker
filter) 580032 | Speaker pin terminal
87 310970 ; 100,000 ohms, 14 watt resistor (diode 580033 | Speaker pin terminal
load) 505005 § A-C plug, phono motor
88 321210 | 1 meg., Y4 watt resistor (series phono) 505040 | Connector plug, pickup
89 310890 | 47,000 ohms, 14 watt resistor (tone 583150 | Line cord and plug
compensation) 507001 | Dial light socket assembly
90 321290 | 2.2 meg., Y4 watt resistor (a-f grid) 585210 | Tuning indicator socket and cable
91 321130 | 470,000 ohms, 1, watt resistor (a-f 819020 | Record Changer, curved spindle,
plate load) brown
92 321050 | 220,000 ohms, 14 watt resistor (a-f 819022 | Record changer, straight spindle,
plate decoupling) blue
93 311250 | 1.5 meg., ¥ watt resistor (a-f screen 140065 | Cabinet
dropping) 620034 | Knob, mahogany
94 321130 | 470,000 ohms, 1 watt resistor (out- 620035 | Knob, mahogany, with indicator dot
put grid) 280002 | Drive shaft, dial
95 394140 | 180 ohms, 2 watt resistor (output 280505 | Drive shaft, FM tuner
cathode) 520002 | Dial back plate
96 310810 | 22,000 ohms, }; watt resistor (3rd 520003 | Dial face
i-f transformer shunt) 525002 | Pointer
97 737002 | Filter choke

* Not supplied separately.

" Specify part numbers when ordering.

©John F. Rider
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EMERSCN RADIO AND PHONO. CORP. MODELS 556, 557,
565, CHASSIS 120018B

MODEL 565

DESCRIPTION

TYPE: Amplitude modulation (AM) and frequency modula-

tion (FM) superheterodyne.

FREQUENCY RANGE:

Broadcast band (AM)—540-1620 kilocycles
Frequency modulation band (FM)-—88-108 megacycles

TYPE OF TUBES:

1-——12BA6 FM rf amplifier

1-—12BA7 FM and AM converter

1-—12BA6 FM and AM first i-f amplifier

1—12AU6 FM limiter

1—19T8 FM discriminator, AM detector, a.v.c.,, audio
amplifier

1—35B5 Power output

1—Selenium rectifier

POWER SUPPLY: 60 cycle a.c.

VOLTAGE RATING: 105-125 volts

POWER CONSUMPTION: 35 watts
CURRENT DRAIN: 0.30 amps. at 117 volts a.c.

955171

.J.F. AND LIMITER

DISCRIMINATOR

ALIGNMENT CURVES (FM)

MODEL 557

GENERAL NOTES

If replacements are made or the wiring disturbed in the
r-f section of the circuit, the receiver should be carefully
realigned.

A self.contained loop antenna is provided for broadcast
band reception. For permanent home installation, how-
ever, if it is desired to improve reception of weak stations,
an additional outdoor antenna may be used. Connect the
the outdoor antenna to the screw on the loop terminal
strip marked “AM”.

An internal power line antenna is provided for FM
operation in relatively strong signal areas. The line cord
should be completely uncoiled for effective operation of
this antenna. An external dipole antenna is recommended
for maximum FM operation. To connect the dipole, first
remove the wire from the screw on the loop terminal
strip marked “FM” and connect the dipole leads to the
“FM” terminal and “G”.

A ground connection is not required for AM and FM
operation.

955162

~N

CONDENSER

PULLEY %
BACK
POINTER /FRON
o
BAGK/\ FRONT
Y o

31/2 TURNS'
\DRIVE
DIAL CORD DRIVE SHAFT

©John F., Rider
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MODELS 556, 557,
565, CHASSIS 1200188

EMERSON RADIO AND PHONO.

CORP.

‘|
L AN (S

S

LTI
N

TN
Ik
o

/M

1.F = 455 KC.(AM) —

B ()

SECT.L-PIAN

FM- All SVHTCN

l(GT 2- ruon'r

VIEWED FROM REAR.{FM POSITION).

10.7MC (FM)

eV =

) i

SECT 2-REAR

SWITGH SHOWN 1N EXTREKE COUNTERGLOCKWISE POSITION

.03
.s_:l_c 3

Swip L. “T™ 1978 12AU6 12BAG 12046 Lig 12BAY Ly 12BA6 3588
4 4343 a3 as 43
1500 Olwrp 1500

Cas TC" TCu

INSTRUCTIONS FOR VOLTAGE AND RESISTANCE READINGS

1. Voliages readings are in d.c. volts and resistance readings in ohms, unless otherwise specified.

3. Socket connections are shown as bottom views. Values are measured from

5. Nominal tolerance on component values makes possible a variation of

Volume control at maximum, with no sigx. .. applied and bandswitch
voltage measurements.

4. Line voltage maintained at 117 volts a.c. for voltage readings.

VOLTAGE READINGS

=+ 15% in readings.

in broadcast position (unless otherwise noted), for

socket pin to common negative.

2. D.c. voltage measurements are made at 20,000 ohms-per-volt and a.c. voltages are measured at 1000 ohms-per-volt.

SYMBOL | TUBE | PIN 1 PIN 2 PIN 3 PIN 4 \ PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
Vi 12BA6 0 0 80AC 67AC 76* 78% 8% —_ —
V2 12BA7 100 -5 [\] 67AC 55AC 0 -5 (4] 95
V3 12BA6 -2 0 55AC 43AC 93 98 0 —_ —
V4 12BA6 | © 0 43AC 30AC 70% 70* 6* —_ —_
Vs 12AU6 -4 0 30AC 18AC 50 50 [\] — —
V6 1978 -5 | -4 5.5% 18AC 0 -8 0 -5 33
v7 35B5 0 { 6 117AC 80AC 132 100 NC — —
NC denotes “no co.aneciion”; # for bandswitch in FM position only.
RESISTANCE READINGS
SYMBOL | TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V1 12BA6 (4] 0 16 12 65K* 65K* 66 — —_
V2 12BA7 65K 24K 1 56 75 o 0 o 65K
V3 12BA6 2.8 meg. o 56 44 65K 65K o —_ —
V4 12BA6 68 [\ 44 32 65K 65K 68 —_ —
Vs 12AU6 100K 0 32 20 65K 65K 0 — —
V6 19T8 90K 90K 150K 20 0 1 meg. 0 4 meg. 550K
v7 35B5 400K 190 112 80 65K 65K NC — —
K-—K:lohms; meg.—megohms.
- r—— - " —

©John F. Rider
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EMERSON RADIO AND PHONO. CORP. MODELS 556, 557, .
565, CHASSIS 120018B

ALIGNMENT INSTRUCTIONS

Ta position pointer, turn variable condenser fully closed and set pointer to reference mark on dial backplote at the low frequency end of the dial.

2. Volume control should be set at maximum pasition. The output of the signal generator should be no higher than necessary to obtain an output reading. At-
tenuate the signal input as alignment proceeds. Use an insulated alignment tool for oll adjustments.
3. Use isolation transformer if available; otherwise connect a .1 mfd. condenser in series with low side of signal gererator to chassis. l
. DUMMY SIGNAL GENERATOR SIGNAL GENERA- BAND SWITCH RADIO DIAL OUTPUT ADJUST
ANTENNA COUPLING TOR FREQUENCY POSITION SETTING METER REMARKS
High side to Pin Tuning Across voice |Al, A2, (Trans. Adjust for moximum |
1 1 mfd. 7 (grid) of 455 KC. Broadcast condenser coil. 4). AJ, A4, output. Reduce dummr |
o 12BA7. Low slde full (Trans. T2). antenna to .001 mfd. If
to chassis. ully open. isolation trans. is not used.
Tuning R AS Form loop of several turms
L 1600 KC. Broadcast Across voice td of wire. Radiate signal into
2 oop ’ fccﬁxdenuer coil. (Trimmer receiver loop. Adjust for
ully open. cond. C6). maximum output.
Tune for Across voice | zg (Trimmer Adj
) Y just for maximum
3 Loop 1400 KC. Broadcast max. output. coil. cond. C5). output.
FM I-F and Disc. Alignment Using AM Signal Generator and YTVM
DUMMY SIGNAL GENERATOR SIGNAL GENERA- BAND SWITCH RADIO DIAL CONNECT
ANTENNA COUPLING TOR FREQUENCY POSITION SETTING YTYM ADJUST l REMARKS
.01 mfd. | High side to Pin 1 10.7 mc, Frequency Tuning con- Connect d.c. . .
(grid) of 12BA6 2nd 3 robe to point A7, Adjust for maximum
1 it (V4). Low side to (Unmodulated)| modulation denser fully | B35 cobion | (Trans. T5). output, |
chassis. open. to chassis.
T High side to Pin 1 i - | connect d.c. . : %
2 01 mfd. (,,?d) of 12BA6 1st 10.7 me. Frequen_cy ‘;I'umngfcc;n pr:l;'e" & po‘int A8, A9, Adjust for maximum
i-t (V3). Low side o (Unmodulated)| modulation enser fully “A"”, Common |(Trans.T3). output, |
chassis. open. to chassis. :
q — . 1
High side to Pin 2 10.7 mec. Frequency Tuning con- Connect d.c. : .
01 mfd. | (osc. grid) of 12BA7 . robe to point | A10, All Adjust for maximum
3 mfd conv. (v2). Low |(Unmodulated)| modulation denser fully | B2 20 PO | (Trans. T1). output.
side to chassis. open. to chassis.
High side to Pin 1 10.7 mec. Frequency Tuning con- Connect d.c. 2 R
. (grid) of 12BA6 2nd y be ¢t Al2 Adjust for maximum
4 01 mfd. 5 (\)4)_ Low side to| (Unmodulated)| meodulation denser fully | PIgh® C:m'::y:: (Trans. T6). output.
chassis. open. to chassis. O
o 10.7 mc. Frequency Tuning con. | Connect d.c. Adjust for t
p probe to point Al3 just tor zero output,
3 01 mfd. (Unmodulated)] modulation denser fully | "ici Common (Trans, T6).| Continue with FM r-f
open, to chassis. alignment.
FM I-F AND DISC. ALIGNMENT USING SWEEP SIGNAL GENERATOR AND OSCILLOSCOPE. Use frequency modulated signal, with 60 cycle modulation ond 450 ke

sweep. Use 120 cycie sowtooth sweep voltoge in oscilloscope for horizontal deflection.
DUMMY SIGNAL GENERATOR SIGNAL GENERA-| BAND SWITCH RADIO DIAL CONNECT
ANTENNA COUPLING TOR FREQUENCY|  POSITION SETTING 0SCILLOSCOPE ADJUST REMARKS
High side to Pin 1 10.7 mec. Frequency Tuning con- [Yertical input to | A7, A8, A9, |adjust for moximum output
4 . id) of 12BA6 R Point “A*. Ground, (Trans. TS height d symmet: s
1 01 mfd l(sgtﬂi-)f VI Low (Unmodu. modulation denser fully to chassis. and T3). (peelrg l-z :ﬁgnlm s
side to chassis. lated). open. shown (page 3).
High side to Pin 2 10.7 me. Frequency Tuning con- | vertical input to | A10, All, |Adjust for maximum output
2 | .01 mfd {osc. grid) of (Unmodu- modulation | denser fully |Point “A”. Ground (Trans. T1).| (height) and symmetry as
12BA7 conv. (V2). to chassis. per i-f alignment curve
Low side to chassis. lated). open. shown (page 3)
. . . 10.7 mec. Tuning con- Alternately adjust A12 for
High side to Pin 1
3 | 01 mfd. | FEECE T28A6 (Unmodu- Frequency denser fully | Vertical input to| Al2, A13, | Jmeximum ampitucs and
2nd i-f (V4). Low lated). modulation open. Point “C”, Ground| (Trans. T6).| " ness of cross-over lines,
side to chassis. to chassls. with cross-over occurring
at center of pattern aos per
discriminator alignment curve
(page 3). Continue with
I?M r-f alignment.
i
{ DUMMY SIGNAL GENERATOR SIGNAL GENERA-! BAND SWITCH RADIO DIAL CONNECT EMARKS
| ANTENNA COUPLING | TOR FREQUENCY POSITION SETTING YTYM ADJUST REMAR
1 150 ohm re- iligh side t~ 108.0 me. Frequency Tuning con- | Connect d.c. Al4 Adjust for maximum
sistor in series quen b N 3
with each FM ant. term. (Unmodu- modulation denser fully | probe to point | (Trimmer output.
gen. lead. Low side to lated). open “A” Common | cond. C8).
chassis. (108.0 mec.) to chassis.
2 ”» » 106.0 me. Frequency Tune for ” 415 Adjust for maximum
modulation maximum (Trimmer output.
output. cond. C7).

©John F. Rider
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MODEL 561-615,
CHASSIS 120001E

"EMERSON RADIO AND PHONO. CORP.
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PAGE 19-14 EMERSON

[MODLL 561-615, EMERSON RADIO AND PHONO, CORP.
CHASSIS 120001B

INSTRUCTIONS FOR VOLTAGE AND RESISTANCE READINGS

1. Voltage readings are in d.c. volts and resistance readings in ohms unless otherwise specified.

2. D.c. voltage measurements are at 20,000 ohms-per-volt; a.c. voltages measured at 1,000 ohms-per-volt.

3. Socket connections are shown as bottom views.

4. Measured values are from socket pin to common negative (B—).

5. Line voltage maintained at 117 volts for voltage readings.

6. Nominal tolerance on component values makes possible a variation of &= 15% in voltage and resistance readings.

7. Volume control at maximum with no signal applied, for voltage measurements.

VOLTAGE READINGS
SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PINS PIN 6 PIN 7 PIN S8
V1 12S8G? 0 18 AC 1.2 -5 NC 86 30 AC 82
V2 6SS7 o 12 AC 88 3 [+] 86 18 AC 86 -
V3 6SS7 [+] 36 AC 0 -5 0 86 30 AC 86
V4 12AT6 -7 0 0 12 AC -5 -5 45 —
A% S0L6GT NC 86 AC 105 86 0 NC 36 AC 5.5
V6 35Z5GT NC 117 AC 112 AC 112 110 AC NC 86 AC 112
RESISTANCE READINGS
SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8

V1 12S8G”7 250 K 22 70 3.5 meg. NC 150 K 33 150 K
V2 6SS7 250 K 15 150 K 22 K 0 150 K 22 150 K
V3 6SS7 250 K 40 0 3.5 meg. 0 150 K 33 150 K
V4 12AT6 10 meg. o 0 16 480 K 3.5 meg. 600 K _—
Vs 50L6GT Inf. 90 150 K 150 K 420 K Inf. 40 160
V6 35Z5GT Inf. 120" 118 150 K 160 NC 90 150 K

NC = no connection; K = kilohm; meg. — megohm; Inf. — infinity

ALIGNMENT PROCEDURE

1. To set pointer, turn variable condenser fully closed and set pointer at mark near left end of dial backplate.
2 l{:e i.solation transformer if available. If not, connect a 0.1 mfd. condenser in series with low side of signal generator and
chassis.
3.  Volume control should be at maximum position; output of signal generator should be no higher than necessary to obtain
an output reading.
4. Use an insulated alignment screwdriver for adjusting.
SIGNAL SIGNAL
DUMMY GENERATOR | GENERATOR| RADIO DIAL METER ADJUST REMARKS
ANTENNA COUPLING FREQUENCY| SETTING OUTPUT
1 0.1 mfd. High side to pin 4 455 ke Variable con- | Across voice Al, A2 Adjust for maximum
id) of 125G7 (V1). q e Lo
L(:\'v‘ s)igc to chc(luis). denser fully coil. (2nd i-f monu.trl:;:::exylnh::? u::ed.
open. trans. T2) | reduce dummy antenna
A3, A4 to 0.001 mfd. to reduce
(1st i-f hum modulation.
trans. T1)
2 200 mmfd. ,::?:‘l :,il‘::j":: I:::l. 1620 kc Variable con- | Across voice A5 Adjust for maximum
Low side to chassis. denser fully coil. (Trimmer output.
open. cond. C4).
3 200 mmfd. 'His': side to ex- 1400 kc Tune for maxi{ Across voice A6 Adjust for maximum
Leo'\'vmsi:: ':: ":h.'.'i‘;a‘ii mum output. coil. (Trimmer output.
cond. C3).
©» John F. Rider
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PAGE 19-16 EMERSON

'ODEL 568, CHASSIS EMERSON RADIO AND PHONO. CORP. ]
12OYO7OA, 120070B

950085

1US (0R |S5)

&
~a

S
&

I

[

| F.» 455K.C

2. 2MES
> CHASSIS i200704A
:J: 0% "R,
| 'J.‘_—'cb

105-12% VOLTS

AC-0DC.
YL.(A%)
RD.{B+)
BL.(A-)
WwH.(8-)

BATTERY CABLE PLUG

185 - & b : (PRONG VIEW)

PIN CONNECTIONS _I_

v3 9500858
! 2 2MNF. 1US (oRr1S5)
Ec:zn 2 1 220
G-
— perh 1] =
I | L s | _fo SPy
l / “ if :[Cu
7
/
/ r—
| / 10NEG
/ EQ.
/ L2
A i 00z ®
T es T —
Cio
_1.08
=
Cs

I.F.=455K.C.
CHASSIS 1200708

;;_Cm_____
8-

CHASSIS

105-125 VOLTS
A.C.-D.C.

RD.(84] YL(A)

BL (A-)

WH.(B-)
BATTERY CABLE WAUG
(PRONG VIEW)

| 1S5
l PIN CONNEGTIONS

Schematic Circuit Diagram Model 568 Chassis 120070B
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EMERSCON RADIO AND PHONO. CORP.

ALIGNMENT PROCEDURE
1. Use battery power when available. When a.c. power is used, connect the line cord through an isolation transformer if avail-
able. Otherwise connect a 0.1 mfd. condenser in series with the low side of the signal generator and B—.

2.  Set the volume control at maximum. The output of the signa! generator should be no higher than that necessary to obtain
an output reading. Attenuate the signal input as alignment proceeds. Use an insulated alignment tool.

3. Maintain the loop in the same position relative to the chassis as when the receiver is in the cabinet.

MODEL 568, CHASSIS
120070A, 120070B

DUMMY SIGNAL SIGNAL RADIO ouUTPUT
ANTENNA| GENERATOR | GENERATOR DIAL METER ADJUST REMARKS
COUPLING FREQUENCY SETTING |
Adjust for maximum |
1 0.1 mfd. |High side to grid 455 KC. Variable Across voice | Al, (2nd | output. If a.c. is used,
(pin 6) of V1 condenser coil i-f trans), without an isolation |
(1IR5). Low side fully open. A2, A3 transformer, reduce
to chassis. (1st i-f dummy antenna to
trans.) 200 mmf. to reduce
hum modulation.
High side to Variabl Ad
2 200 mmf. | external antenna 1620 KC. a;la € Across voice (tri Adjust for maximum
lead. Low side f‘;‘Hl enser coil tr:imxéxer) output.,
- Chi’.‘ii’;_ y open. cond. C4.
Tune for R A3 R .
3 200 mmf. 2 1400 KC. maximum Across voice (trimmer Adjust for maximum
output. coil cond. C2). output,

120070B).

1000 ohms-per-volt.

»

INSTRUCTIONS FOR YOLTAGE AND RESISTANCE READINGS

1. Voltage and resistance readings are measured for 117 volt a.c. line operation.
views. Measurements are taken from socket pin to chassis (chassis 120070A) or socket pin to common negative (chassis

2. Voltages are d.c. unless otherwise indicated, measured with a 20,000 ohms-per-volt meter.

3. For voltage measurements, set volume control at maximum; no signal applied.
Nominal tolerance on component values makes possible a variation of & 15% in voltage and resistance readings.
5. On the voltage and resistance analysis diagram NC denotes no connection; K—kilohms; meg.—megohms; inf.—infinity.

Socket connections are shown as bottom

A.c. voltages are measured at

3.0/28
358/20

VOLTAGE AND RESISTANCE ANALYSIS
CHASSIS 1270070A AND B

NOTE — WHERE TWO VOLTAGES OR RESISTANCES

ARE GIVEN THE FIRST APPLIES TO CHASSIS 1200704

AND THE SECOND T0 120070B. UPPER VALUES

ARE VOLTAGE, LOWER ARE RESISTANCE.

(BOTTOM VIEW)

w4

He/4 35uge.  © o 470K 3074
72K NE
I7A.C.
420
7AC NC
| 220 TNF.
0 nz
o 25K INF

DESCRIPTION

\ TYPE: Three way (battery, a.c., d.c.) portable superheterodyne.
FREQUENCY RANGE: 540-1620 KC.

TYPE OF TUBES:
1—1R5, pentagrid converter
| 1—1U4, i-f amplifier
1—185, or 1U5, detector, a.v.c., a-f amplifier
I 1—3V4, power output
! 1—117Z3 rectifier

POWER SUPPLY: Battery powerpack, or a.c., or d.c.

VOLTAGE RATING:
Line operation—105-125 volts, a.c. or d.c.
Battery operation—7%: volts (chassis 120070A) ;
[ 9 volts (chassis 120070B) “A” supply
90 volts *“B” supply

POWER CONSUMPTION: Line operation 20 watts

|

CURRENT CONSUMPTION:

\ “A” battery—.053 amp. (chassis 120070A)
055 amp. (chassis 120070B)

“B” battery—.013 amp.

‘ 117 volts a.c.—.170 amp.

|

©Jonn F. Rider



PAGE 19-18 EMERSON

MODEL 568, CHASSIS EMERSON RADIO AND PHONO. CORP.
1200704, 120070B
REPLACEMENT PARTS LIST
Symbol ‘ fPart No. DESCRIPTION Symbol iPart No. DESCRIPTION
Vi1 1R5 | Converter R15 340470 820 okms, =+ 10%, % watt resistor
V2 1U4 | I-t amplifier R16 340450 680 ohms, + 10%, Y2 watt resistor
V3 185 or 1US5 | Detector, a.v.c., a-f amplifer R17 341330 3.3 meghoms, -+ 10%, Y2 watt
V4 3V4 | Power output resistor
A% 117Z.3 | Rectifier R18 341490 15 megohms, 4 10%, Y2 watt
C1, C3 900043 | Two-gang variable condenser | resistor
C2, C4 * Trimmers, part of var. condenser R19 340550 1800 ohms, <+ 10%, Y2 watt resistor
Cs, C18 920060 | .05 mfd., 200 volt condenser R23 370132 33 ohms, + 10%, % watt resistor
Cce, C15, 920539 | .05 mfd., 400 volt condenser R24 340110 27 ohms, 4+ 10%, Y2 watt resistor
C19 L1 7000394 | Loop antenna
C7, C11 920092 | .01 mfd., 400 volt condenser 700042[] * «
Cs, C12 910000 | 220 mmf., mica condenser L2 716029 Oscillator coil
C9, C20 915005 | 2.2 mmf., molded condenser T1 720525 First i-f transformer (alternate parts
Ci0, C21 920515 | .002 mfd., 400 volt condenser 720051 or 720062) #
C13, C14 920180 | .005 mfd., 400 volt condenser T2 720066 Second i-f transformer
C16 925059 | 80-40-30-100 mfd., 150-150-150-25 T3 7340394 Output transformer
volt electrolytic condenser 734039A[] e e«
C17 920040 | .1 mfd., 200 volt condenser SW1 5100084 Power changeover switch, d.p.d.t.
R1 351290 ! 2.2 megohms, V2 watt resistor 5100437 « « , t.p.d.t.
R2 340770 | 15 kilohms, - 10%, ¥, wait res. SW2 * On-off switch, part of volume control
R3 350970 | 100 kilohms, ¥ watt resistor 5850314 Battery cable (*A” and “B”)
R4, R7 351330 | 3.3 megohms, Y2 watt resistor 585033(] @ @ ook e
R5 390063 | 1 megohm, volume control 583012PA | Line cord
R6 351450 | 10 megohms, Y2 watt resistor 583017P[] @ @
R8 351130 | 470 kilohms, ' watt resistor Battery power pack unit (72 or 9
R9 351250 | 1.5 megohms, V2 watt resistor volts “*A” and 90 volts “B”).
R10 340210 | 68 ohms, + 10%, Y2 watt resistor Eveready No. 753 or Rayovac No.
R11 370170 | 47 ohms, -+ 10%, Y watt resistor AB994.
R12 394041 | 1100-1100 ohms, -+ 5%, wire-wound
resistor
R13, Ri14, 340530 | 1500 ohms, + 10%, Y2 watt resistor’
R20, R21, 82
R22 l
|

CABINET AND DIAL PARTS

tPart No. DESCRIPTION
140182° | Cabinet
1401838° | Cabinet back, with hinge springs
460081° § Speaker grille
520092 | Dial Crystal
520085 | Dial backplate
595006° | Handle, with rings
460082° | Knob
808205 | Cabinet catch clip
280079 | Cover catch stud
525041 | Dial pointer
280070 | Drive shaft
530002 | Drive cord (30”)
587040 | Drive cord spring

i State part numbers when ordering.
* Not supplied separately.
# Replace with parts having same number as that removed.

955204

UPPER IDLER

DIAL CORD DRIVE CONDENSE

PULLEY

A Used on chassis 120070A.
[J Used on chassis 120070B.
° Specify color when ordering.

ssare

T-PLACE_EXCESS PORTION
OF LINE CORD N SPACE
SHOWN WHEN OPERATING
ON BATTERY.

LINE PLUG SHOWN IN
POSITION FOR BATTERY
OPERATION.

CORD OUT OF NO
BATTERY SHOWN SIDE OF Cf
PARTLY OUT OF
. PUSH ALL
THE WAY TOWARD
FRONT OF CABINET
BEFORE CLOSING -
COVER. )
Sy =
ANTENNA- ™ ~ e
X Abwren DA~ Bl G / BATTERY
ENNA IS NEEDED P o INSTALLATION
T TERY
ooy eack——— (COET R

©John F. Rider
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EMERSON RADIO AND PHONO. CORP. MODELS 563, 593,
CHASSIS 1200633

DESCRIPTION |

I'YPE: Console AM-FM superheterodyne with automatic
record changer.
FREQUENCY RANGE:
Broadcast band (AM)-—535-1620 kilocycles
Frequency modulation band (FM)—88.0 to 108.0 mega-
cycles

1—6AGS, r-f amplifier

1-——6BE6, converter

2—6SG7, i-f amplifiers

1—6U5/6GS5, tuning eye

1—5U4G, rectifier

1—6S8/GT, AM detector, FM discriminator, audio amplifier
1—6SH?7, FM limiter

2—6V6/GT, power output

1-—6SQ7, phase inverter

POWER SUPPLY: 60-cycle a.c. only
VOLTAGE RATING: 105-125 volts
POWER CONSUMPTION? 140 watts

MODEL 563 MODFI1. 593

3. A self-contained loop antenna is provided for broadcast

band reception. If it is desired to improve reception of

GENERAL NOTES weak stations, _.howcver, an additional outdoor antenna

may be used. Connect the external antenna to the oufside

terminal on the “AM” ‘side of the terminal strip at the

rear of the cobinet. Connect the ground to the adjoining
terminal,

1. If replacements are made or the wiring disturbed in
the r-f section of the circuit, the receiver should be care-
fully realigned.

2. ‘Ine color coding of the i-{ trans{ormer leads is as fol- 4. An internal power line antenna is provided for FM op-

. eration in relatively strong signal areas. An external
Grid—green Plate—blue dipole antenna is recommended for best FM operation.
Grid returne—hlack Bt —red To connect dipole, remove the wire from the terminal on

the “FM” side of the terminal strips and connect the
two dipole leads to the two “FM” terminals. A ground
connection is not required for FM operation.

DISASSEMBLY INSTRUCTIONS

1. Remove four push-or. «ype control knobs from front of
cabinet.

2. Remove phone motor plug, phono pickup plug, and two
speaker pin-terminals from chassis.

3. Remove two Phillips head screws holding antenna ter-
minal strip to cabinet.
Remove two nuts and washers fastening loop to cabinet.

5. Remove for hex-head bolts in chassis shelf retaining
chassis to cabinet.

6. Remove four nuts fastening speaker to cabinet and re
move speaker.

©®John F. Rider
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Volume control should be at mmaximum position; output of signal generator should be no higher than necessary to obtain an output
reading. Use an insulated alignment screw driver for adjusting.

EMERSON RADIO AND PHONO. CORP. MODuLS 563,
CHASSIS 1200

AM ALIGNMENT

ZgB » 603 ?

SIGNAL SIGNAL BAND RADIO
DMWY | GENERATOR | GENERATOR | SWITCH DIAL OUTE R, | AaDjusT REMARKS
COUPLING FREQUENCY POS. SETTING
High side to R . R .

1 .1 mfd. Pin No. 1 of V2 455 ke Center High frequency Across voice | C.25, C-26 | Adjust all trimmers for

6BE6. .Low side position end of dial. coil. C-58, C-59 maximum response,
to chassis. BC.
» » » » C-16 Adjust for minimum

2 .1 mfd. 455 ke tIrll"":::::r response.
High side to _

3 200 mmfd. | AM yngrounded 1620 ke " 1620 ke ” C-4 Adjust for maximum
lug on antenna Reference response.
terminal strip. marker on

Low side to dial backplate.
chassis.
f . . Tune in " . i
4 200 mmfd. 1400 ke 1400 ke for C-3 Adjust for maximum
e response.
output.
FM IF ALIGNMENT USING FM SIGNAL GENERATOR AND VTVM
Use FM Signal with 60 Cycle Modulation and 500 KC Deviaticn
SIGNAL SIGNAL BAND RADIO
DUMMY
M MY 4| GENERATOR | GENERATOR| SWITCH DIAL CONNECT | abyusT REMARKS
SIGNAL FREQUENCY POS. SETTING
High side to Pin Adjust ofl trimmers for mox-|
; C-23, C-24 |! s
1 005 mfd. | No. 1 V2 6BE6. / Fully clock- High fre- Poi ’ imum deflection while attenu-
o VG | d07 me | wiee M favency endof | | O37 €38 IO e b
chassis. position. dial. - C-52, C-51 __"A" during olignment.
10.7 mc » Point Adjust for maximum
2 .005 mfd. i freq. mod. ? CAY C-21 deflection.
FM IF ALIGNMENT USING AM SIGNAL GENERATOR AND YTVM
SIGNAL SIGNAL BAND RADIO
DUMMY | GENERATOR |GENERATOR| SWITCH DIAL CQUNECT | aDjUST REMARKS
COUPLING FREQUENCY POS. SETTING
High side to Pin High frequ-
1 05 mfd. No. 1 V2 6BES6. 10.7 mc Fully clock- eng endqof Point C-52 Adjust for maximum
Low side to unmodulated | wise FM pos. cydinl “A” C-s51 deflection.
chassis. -
2 ; . » 10.7 me » » » C-56 »
) mik unmodulated C-57
10.7 mc C.24
3 X . ” ”» ”» » r”
05 mfd unmodulated G2
4 05 mfd. ” 10.7 mc » ” Roint C-37 ”
unmodulated B
' >10,7 mc; ' ” Pin No. 5 L Adjust for zero mini-

5 .05 mfd. unmodulated 6S8-V6A C-36 mum deflection

1

Vol. control in max. pos. FM DISCRIMINATOR ALIGNMENT

SIGNAL SIGNAL BAND RADIO
DUMMY | ENERATOR |GENERATOR| SWITCH DIAL CONNECT | ApjusT REMARKS
ANTENNA VTVM
COUPLING FREQUENCY POS. SETTING
High side to Pin B X Adjust for moximum de-
High f . i L tl . Al ignal
1 03 mfd. [No. 1 of GBEGV2{ 107 me Fully clock- | . &% 0% Point C37 |3 as reading of approxi-
.ow side to freq. mod. wise Pos. FM. diatl mately 2 volts indicates
chassis. ai. moximum response of
_ discriminotar alignmont.
" » Connect scope C-36 f?edcltui:'n.’:;cl:'i‘l:’;":::: f‘r’:;e

2 05 mfd. " 10.7 mc or AC-VTVM 30 a sharp rise con be abtained

| unmodulated across s ::w?: si:czr:id:"reydoz"dis:i:m;

coil. side of minimum deflec-
tion setting.

= — ]

©Jonn F. Rider
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MODELS 563, 593,
CHASSIS 120063B

603,

EMERSON RADIO AND PHONO. CORP.

FM RF ALIGNMENT USING AM GENERATOR AND VTVYM

Vol. control in max. pos.
SIGNAL SIGNAL BAND RADIO
AT Y || GENERATOR |GENERATOR| sWITCH DIAL CONNECT | ApjuUST REMARKS
COUPLING FREQUENCY POS. SETTING
High side to FM Fully . L .
1 300 ohm | antenna terminal. 108 mc clockwise 108 mc llou’l’t C-17 Adjust for maximum
A .* | unmodulated A deflection.
catbon  Low side to chassis. FM pos.
resistor Disconnect in-'
. teral antenna. | )
Adjust iron core only
2 » » 88 mc » 88 mc ” L-8 P
unmodulated for maximum deflec-
tion. (Hold brass in
puosition).
" Adjust i-ron and brass
3 » » 98 mc ” 98 mc L-8 cores together (single
unmodulated screw). For maximum
deflection repeat steps
1, 2, 3 until no further
improvement can be
obtained.
- - - .
4 » » 106 mc . Tun.e for " C-18 Adjust for 5naximum
unmodulated maximum Cc-9 deflection
deflection.
5 ” ” 90 mc ” Tune for ” L-6 Adjust iron core only.
unmodulated naximum < L3 For maximum deflection
deflection. ’ (Hold brass in position).
- =—=
6 » ” 100 mc ” Tune for ”» L-6 Adjust iron ond brass cores
unmodlated LS| fosetner Tunele screw T
deflection. Repeat 1, 2, 3 until no fur
ther improvement can be
made.
FM-RF ALIGNMENT USING FM GENERATOR AND OSCILLOSCOPE
Vol. control in max. pos. Use FM Signal Wi‘H‘\ 500 KC Deviation
SIGNAL SIGNAL BAND RADIO NN
MY | GENERATOR |GENERATOR| sWITCH DIAL COeORs T | ApyusT REMARKS
COUPLING FREQUENCY POS. SETTING
B (R (o O - ] . Adjust trimmer so as to
1 300 ohm ontenna terminal. 108 mc Fully clock- 108 mc l:(’"’"( C.17 -center response curve on
carbon Low side to chessis. | unmodulated | wise FM pos. A scope. Choose 108 mic
resistor Disconnect internal peak at maximum
antenno. capacity.
Adjust trimmers for
2 ? ? 108 mc ? 7 " C-18 maximum response—
unmodulated Co use maximum height of
response curve as in-
dication—See Fig. 1
" " Adjust iron core only
3 ” 88 mc ” 88 mc L-8 for maximum response.
unmodulated (Hold brass in position).
= _
" " Adjust iron and brass
4 ” 100 mc ” 100 mc L-8 cores together (single
unmodulated screw) for maximum
response—Repeat steps
~ 1, 2, 3, 4 until no fur-
ther improvement can
be made.
s A?u;t-iron cc;re onl. for
3 ” ? 88 mc 7 88 mc 7 li_g rjnaximum respon:e.
unmodulated (Hold brass in position).
o T E » " | Adjust iron and brass
6 » ? 100 mc 100 mc L-6 cores together (single
unmodulated L-3 screw) for maximum
response.
B " ’ B Adjust trimmers for
> » » 108 mc 108 mc C-18 maximum response to
unmodulated C-9 108 mc signal.
Repeat steps 5, 6, 7 until
no further improvement
can be made.
©John F. Rider
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EMERSON RADIO AND PHONO. CORP. MODELS 563, 593, 603,
CHASSIS 120063B

INSTRUCTIONS FOR VOLTAGE AND RESISTANCE READINGS

1.  Voltage readings are in volts and resistance readings in ohms unless otherwise specified.
2. D-C voltage measurements are at 20,00¢ ohms per volt; a-c voltages measured at 1,000 ohme,
3. Socket connections arc shown as bottom views.
4. Measured values are from socket pin to common negative.
5. Line voltage maintained at 117 volts for voltage readings.
6. Nominal tolerance on component values makes possible a variation of + 15% in voltage and resistance readings.
7.  Volume control at maximum, no signal applied for voltage measurcments.
8. Resistance readings in the B+ circuits may vary widely according to the condition of the filter capacitors.
VOLTAGE READINGS
SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN5S PIN 6 PIN 7 PIN 8 CAP.
1 6AGS -0.4 DC (V] 6.2 AC (V] 195 DC 137 DC 0
2 6BE6 -0.3 DC 0 (V] 6.2 AC 250 DC 100 DC 0
3 6SG7 (V] 0 (V] -0.75 DC (V] 150 DC 6.2 AC 250 DC
5 sU4G [4] 260 DC 0 260 AC 0 260 AC (V] 260 DC
0 6S8GT -0.5 DC 0 -1.0 DC -0.6 DC -0.2 DC 100 DC 0 6.2 AC -0.75 DC
=7 6SH7 0 (V] (V] -0.65 DC (V] 35 DC 6.2 AC 175 DC
*8 6SG7 (V] 0 (V] -0.75 DC (V] 125 DC 6.2 AC 235 DC
9 6V6GT 0 6.2 AC 250 DC 240 DC 0 0 0 13 DC
10 6V6GT (V] 0 250 DC 240 DC 0 (V] 6.2 AC 13 DC
11 6SG7 0 -0.25 DC -0.5 DC [4] (V] 70 DC 6.2 AC 0
RESISTANCE READINGS
4 SYMBOL TUBE PIN1 | PIN2 PIN 3 PIN 4 PIN 5 PIN6 | PIN 7 | PIN 8 CAP.
1 6AGS 1 meg. 0 0 0.2 60,000 110,000 0
2 6BE6 22,000 0.7 0.2 0.4 50,000 100,000 12,000
3 65G7 0 0 0 800,000 0 70,000 0 50,000
5 5U4G Inf, 60,000 Inf. 60 Inf. 60 Inf. 60,000
6 6S8GT 250,000 0 100,000 100,000 200,000 100,000 [\ 0.2 15 meg.
7 6SH7 (V] (V] 0 47,000 0 75,000 0.2 100,000
2] 6SG7 0 0 0 2.2 meg. 0 80,000 0.2 50,000
9 6V6GT Inf. 0.2 60,000 60,000 440,000 Inf. 1) 180
10 6V6GT Inf. 0.2 60,000 60,000 440,000 Inf. 0 180
11 6SQ7 0 220,000 1000 Inf. Inf. 80,000 0 0.2
*Taken in FM Posiiion.
95517
TO DRUM
FRAME
5
8
| i
[ SLUGS
1 SCREW
FI1G. | TO TUNING SHAFT
6 TURNS
DETAIL OF FM COLLAR
STRINGING AND CORRECT FM COLLAR
SETTING OF SLUG TUNER
WITH TUNING CONTROL 4 TURNS
FULLY COUNTER-CLOCKWISE.
DIAL  CORD DRIVE 955m

©John F., Rider
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MODELS 563, 593, 603, EMERSON RADIO AND PHONO. CORP.
CHASSIS 120063B

REPLACEMENT PARTS LIST

Symbol tPart No. DESCRIPTION Symbol fPart No. DESCRIPTION
8: 224 900007 \T/;:“';:Lers’c:':‘:f“:‘;" variable RRZéZRZO' 351130 470,000 ohms, V. watt resistor
condenser R3 370872 39,000 ohms, 1 watt resistor
Cs5, Co 928105 7 mmf., 300 volts ceramic con- R4 40650 4,700 ohms, !: watt resistor
denser RS 340750 12,000 ohms, !, watt resistor i
£7, C20, 928102 50 mmf., 300 volts ceramic con- R6 340810 22,000 ohms, '. watt resistor
Cs50 denser R7 397070 18,000 ohms, 2 watt resistor
C8 928107 30 mmf., 300 volts ceramic con- “R8 510 ohms, resistor, part of [.-13
denser R10, R37 370830 27,000 ohms, 1 watt resistor
9 900313 1.6-18 mmf., trimmer R11 350290 150 ohins, !. watt resistor ’
Cl10 928109 5000 mmf., ceramic condenser #R12 1 meg., !, watt resistor, part of
C.T.S. tuning eye socket cable
C11, C12, | 915003 500 mmf., 300 volts ceramic con- R14, R34 351210 1 meg.” V4 watt resistor
C22 denser R15, R27, .
c13 928106 100 mmf., 300 volts ceramic con- R38 351290 ot (iR Y0 TR RS
denser R16 350930 68,000 ohms, . watt resistor
Ci4 928002 10 mmf., 300 volts ceramic con- R17, R18 | 340970 100,000 ohms, Y watt resistor
denser R19, R30, 0 g
C15, C43 | 910320 250 mmf., 500 volts mica condenser R35 SRLEY AITEY alitoog b oel esner
*C16 Trimmecr, part of L-7 R21, R24 1 4
C17 900026 1—8 mmf., trimmer R26. R40 351050 220,000 ohms, Y. watt resistor
C18 900314 10—60 mmf., trimmer R23 394140 180 ohms, 2 watt wirewound re- |
C19 928101 25 mmf., 300 volts ceramic con- sistor 1
denser R28 397000 15 meg., Y» watt resistor
C21 900012 10—60 mmf., trimmer R29 290081 1 meg., !7 watt tone control
*C23, C24 Trimmers, part of T-1 R31 390004 1 meg., 7 watt volume control
+*C25, C26 Trimmers, part of T-2 R32 370890 47,000 ohms, 1 watt resistor
R33 370730 10,000 ohms, 1 watt resistor
C27, C29, *R39 27,000 ohms, resistor, part of T-6
C31, C38,
C40, C41, | 920090 .01 mfd., 400 volts tubular paper T1 720046 First LLF, transformer F.M.
C44, C45, condenser T2 720045 First LLF. transformer A.M.
C46, C53, T3 708005 Discriminator coil
C62 T4 720049 Third LF. transformer F.M.
C28, C49 | 920040 .1 mfd., 200 volts tubular paper TS 720047 Second I.F. transformer F.M.
condenser Té6 720048 Second LF. transformer A.M.
€32, C33 | 9250006 30—40 mfd., 400 volts dual clec- T7 730011 Power transformer
trolytic condenser T8 734004 Output transformer
C30, C42 005 mfd., 400 volts tubular paper
C48, C54 | 920180 condenser SP1 180023 P.M. speaker
C34 920514 .001 mfd., 400 volts tubular paper SWi1 510018 Band change switch
condenser “SW2 On-Off switch, part of R-29
C35 928013 100 mmf., 300 volts ccramic X2 500500 Power outlet
condenscr X3 555004 Terminal strip-speaker
*C36, C37 Trimmers, part of T-3 X4 540540 Pick-up socket
C39 920544 .003 mfd., 600 volts tubular paper P1 583204 Line cord and plug
condenser P2 505005 A.C. plug record changer
C47 910120 360 mmf., 400 volts mica condenser P3 580006 Pin terminal leads—speaker
*C51, C52 Trimmers, part of T-4 P4 505040 Connector plug—pick-up
G55 920060 .05 mfd., 200 volts tubular paper 507001 Dial light socket assembly
condenser 585210 Tuning eye socket and cable
*C56, C57 Trimmers, part of T-5 140144 Cabinet (model 563)
*C38, C59 Trimmers, part of T-6 140187 Cabinet (model 593)
*C60, C61 110 mmf., cond., part of T-0 140229 Cabinet (model 603)
Viz, Vi3 807020 Pilot fight 620034 Knob for models (603-563)
L1 700003 Antenna loop 620035 Knob for models (603-563)
L2 705003 R.F. choke 620094 Knob for model (593)
L3 710014 Antenna coil F.M. 620095 Knob for model (593)
L4, L10 819022 Automatic record changer—rotatin
L11, L12 705002 R.F. choke action record support, or
L5 705000 R.F. choke 819039 Automatic record changer—lever
Lé 713013 R.F. coil F.M. action record support
L7 708001 LF. wave trap A.M. 280002 Drive shaft
L8 716112 Oscillator  coil F.M. 280505 Drive shaft for F.M. tuner
L9 705007 R.F. choke 520002 Dial backplate
L13 705005 Converter plate R.F. choke 520058 Dial face
Li4 737002 Filter choke 525002 Pointer
L1s 716113 Oscillator coil A.M.
R1, R9,
R13, R25,| 350490 1000 ohms, . watt resistor
R36
Specify part numbers when ordering.
* Nat supplicd scparately.
N T e—— E— - =— S R —. -

© John F.
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” ~ EMERSON RADIO AND PHONO. CORP. MODELS 573, 583
CHASSIS 120039B
T-l 5?21 @ sa 850 ggr (I? s

IF=455KC

NG LS

e conTRot”
ONFF SWITCH

©John F. Rider
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EMERSON PAGE 19-27
EMERSON RADIO AND PHONO CORPMODELS 573, 583

CHASSIS 120039B
INSTRUCTIONS FOR VOLTAGE AND RESISTANCE READINGS

1—DC Voltage measurements are at 20,000 ohms per volt.;
AC Voltages measured at 1,000 ohms per volt.

2——Socket connections are shown as bottom views.
3—Measured values are from socket pin to common negative,
4—Line voltage maintained at 117 volts for voltage readings.

5—Nominal tolerance on component values makes po§aible a
variance of —+ 10% in voltage and resistance readings.
6—Volume control at maximum, no signal applied for volt-

age measurements.

Il VOLTAGE READINGS

SYMBOL | TUBB PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8
1 6SK7 0 0 0 -3V DC 0 43V DC | 6.6V AC |~ 53V DC
2 T 6SA7 0 6.6V AC | 95V DC| 8V DC| -11V DC 0 0 -2V DC
3 6SK7 0 “6.6V AC 0 3V DC 0 95V DC 0 95V DC
4 65Q7 0 -5V DC 0 0 0 95V DC | 6.6V AC 0
5 65Q7 0 1.1IVvDC| .2vVDC| -1V DC 0 55V DC 0 6.6V AC
6 6U5/6G5 - — = = — J— _ —
7 " 6V6GT 0 6.6V AC | 280V DC | 280V DC 0 90V DC 0 | _15V DC
8 6V6GT 0 0 295V DC | 280V DC 0 IV DC| 6.6V AC| 15V DC
9 5Y3GT 0 300V DC | 225V DC | 300V AC| 78V AC| 300V AC 7V DC | 300V DC

t Taken with Vacuum Tube Voltmeter.

l’ RESISTANCE READINGS

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8
1 6SK7 | 0 ohm 0 ohm 0 ohm 3.1 meg. 0 ohm 200K ohm | .1 ohm 160K ohm |
2 6SA7 | 0 ohm .1 ohm | 150K ohm | 150K ohm | 22K ohm | 1 ohm 0 ohm 2.9 meg.
3 6SK7 | 0 ohm | .1 ohm 0 ohm 2.7 meg. | O ohm 150K ohm | 0 ohm 150K ohm
4 65Q7 | 0 ohm 15 meg. 0 ohm Oohm | 0 ohm 770K ohm .1 ohm 0 ohm
5 6SQ7 0 ohm 240K ohm 10 ohm 550K ohm 0 ohm 370K ohm 0 ohm .1 ohm
6 6U5/6G5 — = — — = — — —
7 6V6GT 0 ohm .1 ohm 150K ohm | 150K ohm | 460K ohm | 150K ohm 0 ohm 190 oh;n__
8 6V6GT | 0 ohm 0 ohm | 150K ohm | 150K ohm | 460K ohm | 220K ohm | .1 ohm 190 ohm
9 5Y3GT inf, 150K ohm | 300K ohm 85 ohm inf. 88 ohm 10 ohm 150K ohm

©

DIAL

TUNING GANG FULLY CLOSED

CORD

©John F. Rider
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tPart No. DESCRIPTION
397060 | AVC network, 15 meg., |2 watt re-
sistor
351290 | AVC network, 2.2 meg., !, watt re-
sistor
350650 | Tone compensation, 4700 ohms, !
watt resistor
350650 | Tone compensation, 4700 ohms, Y
watt resistor
397000 | AF grid, 15 meg., '4 watt resistor
351130 | AF plate load, 470K ohms, !7 watt
resistor
351010 | AF plate decoupling, 150K ohms,
2 watt resistor
Phase inverter grid, 240K ohms, !
watt resistor
Phase inverter plate, 240K ohms, %
watt resistor
Output grid, 240K ohms, ¥, watt
resistor
351050 Output grid, 220K ohms, !: watt
resistor
394140 | Output cathode, 180 ohms, 2 watt
resistor
340010 | Phase inverter cathode feedback,
10 ohms, !2 watt_resistor
351210 | Phono feedback, 1 meg., % watt re-
sistor
394002 | Filter, 6800 ohms, 5 watt resistor
397001 | Filter, 560 ohms, 2 watt resistor
351210 | Series phono, 1 meg., ' watt resis-
tor
Part of | Tuning eye plate load, 1 meg., Y%
585001 watt resistor
730017 | Power transformer
734005 | Output transformer
180037 [ 6” x 9” oval speaker (PM)
Cone (part of 180037)
180037 | 6” x 9” oval speaker (PM)
Cone (part of 180037)
700024 | Loop antenna
Antenna coupling coil (part of
700024)
708060 | Wave trap
716050 | Oscillator coil
720532 | Input i-f
720533 | Output i-f
807020 | Type 44 pilot lamp
807020 | Type 44 pilot lamp
510002 | Radio-phono switch
900008 | 2-gang variable capacitor
520062 | Dial crystal
525027 | Dial pointer
520130 | Dial backplate
280004 | Drive shaft
587070 | Drive cord spring
460241 | Knob and cover assembly
505040 | Phono pickup plug
508010 | Phono pickup socket
585001 | Tuning socket and cable
507001 | Pilot lamp socket
583001 | Line cord
555004 | Speaker terminal strip
140141 | Mahogany cabinet
819022 | Record changer, or
819031 | Record changer, or
819039 | Record changer

t Specify part numbers when ordering.

MODELS 573, 583, EMERSON RADIO AND PHONO. CORP.
CHASSIS 120039B
REPLACEMENT PARTS LIST
Symbol tPart No. DESCRIPTION Symbol
]
1 6SK7 |RF amplifier 37
2 6SA7 | Converter
3 6SK7 |IF amplifier 38
4 65SQ7 |Det.-AVC-phase inverter
5 65Q7 | AF amplifier 39
6 6U5/6G5 | Tuning eye (omitted or Model 583) 40
7 6V6GT | Power output
8 6V6GT | Power output 41
9 5Y3GT |Rectifier 42
10A 925007 |Filter (elect.), 16 mfd., 450 volt
condenser 43
B Filter (elect.), 16 mfd., 450 volt
condenser 44
C Filter (elect.), 16 mfd., 450 volt
condenser 45
1 922020 |Line filter, .01 mfd., 400 volt con-
denser 46
12 920230 |Output plate bypass, .005 mfd., 600
volt condenser 47
13 920030 | Audio coupling, .05 mfd., 400 volt
condenser 48
14 920030 | Audio coupling, .05 mfd., 400 volt
condenser 49
15 920250 | AF plate decoupling, .1 mfd., 400
volt condenser on Model 573 50
15 920260 | AF plate decoupling, .25 mfd., 400
volt condenser on Model 583 51
16 920230 | Tone compensatiori, .005 mfd., 600 52
volt condenser 53
i 17 920010 | Audio coupling, .002 mfd.. 600
volt condenser 54
18 920030 | Tone compensation, .05 mfd., 400
volt condenser 55
19 920040 | A V C filter, .1 mfd., 200 volt con-. 56
denser
. 57
20 920030 | Decoupling, .05 mfd., 400 volt con- .
denser
21 920030 |RF Screen bypass, .05 mfd., 400 39
volt condenser 60
i 22 910000 | AF plate bypass, 220 mmf., 500 volt 61A
condenser B
23 910000 | Tone compensation, 220 mmf., 500
volt condenser 62
24 910010 | Diode RF filter, 110 mmf., 500 volt 63
1 condenser 64
25 923004 | Fixed trimmer, 4.7 mmf., 300 volt 65
condenser 66
26 910000 | RF coupling, 220 mmf., 500 volt 67
condenser 68
27 910250 | RF -coupling, 50 mmf., 500 volt con-
denser 69
28 910250 | Phono tone compensation, 50 mmf.,
500 volt condenser
29 390006 | Volume control with switch, 500K
ohms
30 390007 | Tone control
31 351130 |RF grid, 470K ohms, ' watt re-
sistor
32 340890 [ RF screen 47K ohms, % watt re-
sistor
33 340730 | RF plate load, 10K ohms, % watt
resistor
34 Converter grid, 240K ohms, % wast
| resistor
35 340810 | Oscillator grid, 22K ohms, % watt
resistor
36 340510 | Decoupling, 1200 ohms, % watt re-
sistor
* Not supplied separately.

©®John F. Rider
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5 AND PHONO. CORP., INODEL 576,
EMERSON RADIO CHASSTIS 1200694

e
/
f
| 9 |
@ - &G ‘
s ® |
g ’/ Ll 5 DENOTES CHASSIS @ uz_forn -
"""" IF=455KC
i 1
TUNING CONTROL | |
TONE CONTROL '
YOLUME CONTROL FREQUENCY RANGE: 540-1620 kc.
ON-OFF SWITCH TYPE OF TUBES:
1—12BES6, converter
. 1—12BA6, i-f amplifier
PHONO-RADIO SWITCH

1—I12AT6, detector a.v.c.-a.f. amplifier
1—50B5, power output
1—35W4, rectifier

POWER SUPPLY: 60 cycle a.c.

VOLTAGE RATING: 105-125 volts

POWER CONSUMPTION: 50 watts
CURRENT DRAIN: .43 amp. at 117 volts a,c,

©John F. Rider
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MODEL 576, EMERSON RADIO AND PHONO. CORP.
CHASSIS 1200694

ALIGNMENT

To set pointer turn tuning cap. fully closed and set pointer 274" from top right edge of dial backplate. This is calibra-
tion mark referred to below.

Use isolation transformer if available. If not, connect, a .1 mfd. capacitor in series with low side of signal generator and B—.

Volume control should be at maximum position, output of signal generator should be no higher than necessary to obtain
an output reading. Use an insulated alignment screwdriver for adjusting.

v

SIGNAL SIGNAL RADIO
DUMMY | GENERATOR | GENERATOR DIAL OUTPUT AD)JUST REMARKS
ANTENNA | COUPLING |FREQUENCY | SETTING METER
1 . ] Adjust for maximum
High side to 435KC . L Al, A2, |output. If isolation trans.
.1 mfd. Pin 7 (grid) of Tuning cap. Acron. voice A3, A4 former is not used, re-
12BE6. Low fully open. coil. duce dummy ant. to
side to B—, .001 mfd. to reduce hum
modulation.
2 Hi ide to
ex:.‘l:n-t: lccad. 1600KC 414" from i A3 Adjust for maximum
200 mmf. Low side to calibration output,
ext. ground mark.
lead.
3 hed ” » ”
D ® 1500KC Tune for A6 R
200 mmf. maximum
output.

INSTRUCTIONS FOR YOLTAGE AND RESISTANCE READINGS

1—DC Voltage tneasurements are at 20,000 ochms per volt; AC Voltages measured at 1000 ohms per volt. [ ]
2—Socket connections are shown as bottom views.

3—Measured values are from socket pin to common negative.

4—Line voltage maintained at 117 volts for voltage readings.

5—Nominal tolerance on component values makes possible a variation of &= 15% in voltage and resistance readings.
6—Volume control at maximum, no signal applied for vol

VOLTAGE READINGS

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 35 PIN 6 PIN 7 PIN 8
1 12BE6 | -14V _DCY 0 27V AC_|T13V_AC | 95V DC_| 95V DC_ | 1.1V DC
2 12BA6 | -1V DC 0 27V AC_| 40V AC_| 95V DC_| 95V DC_| .7V DC
3 12AT6 -7V DC 0 0 13V AC -6V DC 0 | 46V DC
4 50B5 0 5.8V DC | 85V AC 40V AC 108V DC | 95V DC 0
5 35W4 0 115V DC | 85V_AC | 117V_AC | 111V AC | 113V AC | 115V DC

i Taken with vacuum tube voltmeter, Radio-Phono switch in radio position.

RESISTANCE READINGS

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN6 |-PIN 7 PIN 8
1 _I12BE6 | 22K ohm | .5 ohm 24 ohm 12 ohm 200K ohm| 200K ohm | 3.8 meg.
2 _12BA6 | 3.8 meg. | 0 obm 24 ohm 37 ohm 200K ohm| 200K ohm | 100 ohm
3 12AT6 15 meg. 0 ohm 0 ohm 12 ohm 540K ohm| 0 ohm 670K ohm
4 50B5 470K ohm | 150 ohm 85 ohm 37 ohm 200K ohm| 200K ohm| 470K ohm
5 35W4 inf. 200K ohm | 85 ohm 115 ohm | 150 ohm | 110 ohm | 200K ohm

GENERAL NOTES

1. If replacements are made or the wiring disturbed in the
=~f section of the circuit, the receiver should be care-
fully realigned.

2. The color coding of the i-f transformer leads is as fol-

lows:
TUNING GANG FULLY Grid—green Plate—blue
CLOSED Ghdreret lack B-{—red

3. The receiver has a self-contained antenna and does not
require additional antenna connections. For permanent
home installations, however, if it is desired to improve
reception of weak stations, an additional outdoor an-
tenna should be used. For this purpose a lead has been

DIAL CORD DRIVE brought out of the rear near the line cord.

3 TURNS
95516

®John F. Rider
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EMERSON RADIO AND PHONO. CORP. MODEL 576 ' ;
CHASSIS 1200694
|
b
Symbol tPart No. DESCRIPTION Symbol tPart No. DESCRIPTION
1 12BE6 | Converter 25 340290 | Output cathode, 150 ohms, ¥ watt
2 12BA6 | IF amplifier tesistor
3 12AT6 | Detector - AVC - audio amplifier 26 340650 | Tone compensation, 4700 ohms, %
4 50B5 | Power output eattpreelstos
5 35W4 | Rectifier 27 351290 Feedl?ack, 2.2 megohms, Y watt
resistor
6 H -
925012 Fll:z;d(eﬂ:::')’ 50-50 mfd., 150 volt 28 351210 | Phono tone compensation, 1.0
. megohms, ) watt resistor
7 2 = .
SEALELY Lu:lzniletrer, -05 mfd., 400 volt con 29 370490 | Filter, 1000 ohms, !4 watt resistor
8 920030 | Tone compensation, .05 mfd., 400 30 370150 | Rectifier ballast, 39 ohms, ) watt
d - -
volt condenser .resl.stor ) -
9 920020 | Audio coupling, .02 mfd., 400 volt 31 35150 | Line isolation, 220K ohms, ! watt
condenser T ” LT
Il 10 920010 | Audio Coupling, .002 mfd., 600 volt | 32 734080 | Output transformer
condenser 33 180037 | 6” x 9” oval speaker
11 920040 | AVC filter, .1 mfd., 200 volt con- *34 Cone (part of 180037)
denser 35 700025 | Loop antenna
12 920030 | Phono isolation, .05 mfd., 400 volt 36 716010 | Oscillator coil
.condenser 37 720220 | Input i-f coil
13 920050 | Line i:lolation, .2 mfd., 200 volt 38 220039 | Output i-f coil
condenser .
T 47 pilot 1
14 910000 | Audio plate bypass, 220 mmf., 300 39 807000 pl);pe pl% amp
volt condenser 40 L-70 ono cartridge
15 910000 | Phono tone compemsation, 220 mmf., 41 510120 | Tone swm.:h .
300 volt condenser 42 510391 | Phono-radio switch
16 910010 | Diode r-f filter, 100 mmf., 300 volt 43 900070 | 2-gang variable capacitor
condenser 520062 | Dial glass
17 390042 | Volume control with switch, 500K 525028 | Dial pointer |
_ ohm, resistor 520061 Dial backplate
18 340810 | Oscillator grid, 22K ohms, i watt 280313 | Dial drive shaft |
resistor q q
587070 | Drive cord spring
19 397000 AVC. network, 15 megohms, /2 watt 520064 | Escutcheon
resistor 460470 | Plastic knob
20 340250 | IF cathode, 100 ohms, '} watt o °
resistor - 140149 | Cabinet, mahogany
21 351330 | AVC network, 3.3 megohms, ¥ watt 140159 C'abmet, toasted mahogany
resistor 507060 | Pilot lamp socket
22 397000 | Audio grid, 15 megohms, ! watt - 508010 | Pickup socket
resistor 505040 | Pickup plug h
23 351130 Audi9 plate load, 470K ohms, !, watt 583016 | Line cord
CEIERR 819031 | Record changer
24 351130 Ol:tepsgtosrld, 470K ohms, Y watt 819032 | Record changer

l * Not supplied separately.

©John F. Rider

T Specify part numbers when ordering. I
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PAGE 19-34 EMERSON

MODELS 579, 596,
CHASSIS 12003

EMERSON RADIO AND PHONO. CORP.

MODEL 579 MODEL 596
| |
REPLACEMENT PARTS LIST
Symbol tPart No. DESCRIPTION Symbol tPart No. DESCRIPTION
Vi 12BE6 | Pentagrid converter R8, R9 351130 | 470 kilohms, ! watt resistor
V2 12BA6 | I-f amplifier R10 340290 | 150 ohms, )i watt resistor
V3 12AT6 | Detector, a.v.c., a-f amplifier R11 340730 | 10 kilohms, % watt resistor
V4 50B5 | Power output R12 370150 | 39 ohms, 1 watt resistor
Vs 35W4 | Rectifier R13 370490 | 1000 ohms, 1 watt resistor
C1, C3 900023 | Two-gang variable condenser L1 700035 | Loop antenna
C2, C4 * Trimmer, part of var. condenser L2 716026 | Oscillator coil
ol ] * Trimmer, part of loop antenna T1, T2 720055 | First and second i-f transformers
C6, C7 920040 | .1 mfd., 200 volt paper condenser T3 734023 | Output transformer
Cs, C13, 920030 | .05 mfd., 400 volt paper condenser SP1 180032H | P.M. speaker
¢ Ci15 SW1 510027 | Radio-phono switch, d.p.d.t.
C9, C11 910000 | 220 mmf., mica condenser SwW2 510034 | Tone control switch, s.p.s.t.
(alternate part 928104) # SW3 * Line switch, part of volume control
C1o0 920515 | .002 mfd., 400 volt paper condenser|| SW4 * Phono-motor switch, part of recor dF
C12 920180 | .005 mfd., 400 volt paper condenser changer
Cl14 925061 | 30-50 mfd., 150 volt elect. condenser{| P1 505040 | Phono pickup plug
R1, R7 351490 | 15 megohms, !, watt resistor J2 508010 | Phono pickup socket
R2 340810 | 22 kilohms, }; watt resistor 583021 | Line cord
R3 340250 | 100 ohms, Y watt resistor 819032 | Record changer
R4 351330 | 3.3 megohms, !4 watt resistor (alternate part 819031) #
RS 351210 | 1 megohm, Y2 watt resistor 807000 | Dial light
R6 390024 | 500 kilohms, volume control 507003 | Dial light socket
CABINET AND DIAL PARTS
520048 | Dial backplate 140108 | Cabinet, walnut plastic
525023 | Dial pointer 140196 | Cabinet, walnut wood
280035 | Drive shaft 450115 | Knob, black
530002 | Drive cord (26”) 460076B | Speaker grille (Model 596 only)
587040 | Drive cord spring

t Specify part numbers when ordering.
# Replace with part having same number as that removed.
* Not supplied separately.

© John F.

Rider

Note: C9, C10, C11, C12 may be combined in one unit, part No. 470310, on some chassis.
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— _ EMERSON RADIO AND PHONO. CORP. [{0DEL, 586, GHASSIS
| 1200238, 120083B

MODEL: 586

DESCRIPTION 2. bA s;lf-conta:_ined i;)op antenna :s hpx'ovid_ed flclyrt_broaclilcast
. . and reception. For permanent home installation, how-
TYPE: Console AM-FM superheterodyne, with automatic ever, if it is desired to improve reception of weak st’ations,
record changer. an additional outdoor antenna may be used. Connect the
FREQUENCY RANGE: outdoor antenna to the screw on the terminal strip marked
. twt t4]
Broadcast band (AM)-—=540-1620 kilocycles. AM”.
Frequency modulation band (FM)—88-108 megacycles. 3. An internal power line antenna is provided for FM

operation in relatively strong signal areas. The line cord

TYPE OF TUBES: should be completely uncoiled for effective operation of

1—6BA6 FM rf amplifier (chassis 120083B only) this antenna. An external dipole antenna is recommended
1—6SB7Y FM and AM converter lif for maximum FM operation. To connect the dipole, first
1—6SG7 FM and AM first 11-.f ampither remove the chassis cover at the rear of the cabinet. Then
1—6SG7 FM second i-f amplifier remove the wire from the screw on the terminal strip
1—6SH7 FM llmlt.er .. di marked “FM” and connect the dipole leads to the “FM”
1—6S8GT FMl.glscrlmmator, AM detector, a.v.c., audio terminal and *G”.

ampituer 4. A ground connection is not required for AM or FM

1—6AT6 Phase inverter

2—25L6GT Push-pull power output operation.
1—25Z6GT Rectifier
POWER SUPPLY: 60 cycle a.c. DISASSEMBLY INSTRUCTIONS
'Kg%vg%c;gol;?s{}ggT Ilc());il250volts 1. Remove four push-on type knobs at front of cabinet.
: 90 watts 2. Remove five screws holding chassis cover in place.
CURRENT DRAIN: 0.77 amp. at 117 volts a.c. 3. Remove phono plug at lelft side of chassis. Uns;:(rew wire
nuts from phono motor leads. Disconnect speaker leads.
GENERAL NOTES 4. Unfasten interlock socket by removing two screws from
1. If replacements are made or the wiring disturbed in the mounting bracket.
r-f section of the circuit, the receiver should be carefully 5, Remove four chassis mounting bolts and carefully with-
realigned. draw chassis.

e N —_—

©John F. Rider




EMERSON RADIO AND PHONO. CORP.

MODEL 586, CHASSIS
120023B, 120083B
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To position pointer, turn variable condenser fully closed and set pointer to reference mark on dial backplate at the low frequency end of the dial.

EMERSON RADIO AND PHONO. CORP.

ALIGNMENT INSTRUCTIONS

ODEL 586, CHASS3IS
1200238, 120083B

2. Volume control should be set at maximum position. The output of the signal generator should be no higher than necessary to obtain an output reading. Atd
tenuate the signal input as alignment proceeds. Ude an insuiated alignment tool for all adjustments.
kN Use isolation transformer if available; otherwise connect a .1 mfd. condenser in series with iow side of signal generator to chassis. i
AM Alignment ‘
DUMMY SIGNAL GENERATOR SIGNAL GENERA- BAND SWITCH RADIO DIAL ouTPUT *
ANTENNA COUPLING TOR FREQUENCY  POSITION |  SETTING |  METER SDST REMARKS |
High side to Pin 455 KC. Broadcast Tuning Across voice [Al1, A2, (Trans. Adjust for maximum
-1 mfd. 6sB7Y" Low “Fide - condenser coil. T('r)' AJ'TQ; Sroena e 001 mEa
rans. antenna to . mrd.
to chossis. fully open. isolation trans. is not used.
| Tuning - Form loop of several turns
2 Loop 1600 KC. Broadcast condenser Acrou‘ MedL (T{\’, of wire. Radiate signal into!
| full coil. rimmer receiver loop. Adjust for
f ully open. cond. C6). maximum output.
| “ — - R o N —_—
Tune for Across voice i
. A6, (Trimmer Adjust for maximum
3 ‘ Loop 1400 KC. Broadcast max. output. coil. cond. C5). output.
| |
FM |-F and Disc. Alignment Using AM Signal Generator and VTVM
L
DUMMY SIGNAL GENERATOR|SIGNAL GEMNERA-. BAND SWITCH RADIO DIAL CONNECT
| ANTENNA COUPLING | TOR FREQUENCY POSITION SETTING | VTVM ADJUST REMARKS
.01 mfd. High side to Pin 4 I 10.7 me. Frequency Tuning con- Connect d.c. A7, A8 Adijust for maximum
1 i$ r(l\‘;)4)t:.ch:6v§<;s7idez "to | (Unmodulated)|  modulation denser fully | BIh? &8 PO | (Trans. T5). ’ output.
’ chassis, open. to chassis.
) High side to Pin 4 10.7 mc. Frequenc: Tuning con- | Connect de. A9, Al0 Adjust for maximum
i 7 . quency be t t ) sy
2 h il l-(fgr(l\‘”.?!)? fL::Gsid:s:a (Unmodulated)! modulation denser fully ;l,‘r:"e C:m:::l‘l (Trans. T3). output.
chassis, open. to chaossis.
High side to Pin 5 10.7 mc. Frequency Tuning con- Connect d.c. All, A12 Adjust for maximum
3 .01 mfd. (ﬂz; ..3."‘(’\)/ ;)f' ti?Y (Unmodulated)| modulation denser fully 5,':!’;? c':m':":,"n' (Trans, T1). output. ‘
side to chassis. open., to chassis.
High side to Pin 4 10.7 mc. Frequency Tuning con- | Connect d.c. Al3 Adjust for maximum
i t i s )
4 01 mfd. |, (o) of 65G7 Ind | (Unmodulated)| modulation | denser fully Plobe lo point | . rcans. T6). output.
chossis. open. to chassis.
T i =i d.c. :
“ 10.7 mc. Frequency Tuning con S,T,’;"e,f,' A Adjust for zero output.
] point 14 < -
5 01 mfd. (Unmodulated)| modulation denser fully | Pfgh? of Socy (Trans. T6). Continue with FM r-f
open. to chassis. alignment.
FM I-F and Disc. Alignment Using Sweep Signal Generator and Oscilloscope. ;
Use frequency modulated signal, with 60 cycle modulation and 450 kc. sweep. Use 120 cycle sawtooth sweep voltage in oscillo-
scope for horizontal deflection.
AL GENE OR| SIGNAL GENERA-] BAND SWITCH RADIO DIAL CONNECT i
A%"T'E‘.G‘JA i couG N RAT | TOR FREQUENCY POSITION SETTING 0SCILLOSCOPE ADJUST | REMARKS
Woh sde to Pin 8 | 107 mc. | Frequency | Tuning com |VAUISSLITBU to| AT, AR adit for moximum sutou
1 .01 mfd. 9""') ‘:’365?7 (Unmodu- modulation denser fully to chassis. A9, AlO, per i-f alignment curve
l:fd:-to( e lated). open. (Trans. T3). shown (page 5)
High side to Pin 5 10.7 mec. Frequency Tuning con- | Vertical input ta Adjust for maximum output
2 y osc. grid) of " . Point “A*. Ground All, Alz, {height) and symmetry as
01 mfd. 6SBTY conv. (v2). (Unmodu modulation denser fully PEARAGLS (Trans, T1).| per I-t alignment curve
Low side to chassls lated). open. shown (page §5).
—— . T Alternately adjust A13 for
fd. High side to Pin 4 10.7 mec. Tuning con- Vertical input to | A13, Al4, oS imumy amplitude and
3 01 m grid) of 5557 (Unmodu- Frequency denser fully |Point “C”. Ground| (Tra/\y T6).|AT4 for moximum straight.,
2nd i-f (V4). Low lated). modulation open. to chassis. * ness of cross-over lines,
uda to chassis. with cross-over occurring
at center of pattern as per
discriminator alignment curve,
(pa?e 5). Continue with
M r-f oilignment, J
FM R-F Alignment
DUMMY SIGNAL GENERATOR SIGNAL GENERA-! BAND SWITCH RADIO DIAL CONNECT
ANTENNA COUPLING | TOR FREQUENCY| POSITION SETTING VTYM ADJUST REMARKS
1 150 ohm re- High side to l 108.0 mc. Frequency Tuning con. | Connect d.c. Als, Adjust for maximum
"’:f,’h':aﬁl"" FM ant. term. (Unmodu- ‘modulation denser fully | probe to point | (Trimmer output.
gen. lead. Low side to lated). open “A”, Common | cond. C8).
L chassis. | (108.0 mc.) to chassis.
i
’ 2 » ” 106.0 mc. Frequency Tune for » Alse, Adjust for maximum
\ modulation maximum (Trimmer output.
| output. cond. C7).
[
|
|

©John F,.
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PAGE 19-38 EMERSON

MODEL 586, CHASSIS EMERSON RADIO AND PHONO. CORP. = =3
1200238, 120083B
INSTRUCTIONS FOR VOLTAGE AND RESISTANCE READINGS
1. Voltage readings are in d.c. volts and resistance readings in ohms, unless otherwise specified.
2. D.c. voltage measurements are made at 20,000 ohms-per-volt and a.c. voltages are measured at 1000 ohms-per-volt.
3.  Socket connections are shown as bottom views. Values are measured from socket pin to common negative.
4. Line voltage maitained at 117 volts a.c. for voltage readings.
5. Nominal tolerance on component values makes possible a variation of = 15% in readings.
6. Volume control at maximum, with no signal applied and bandswitch in broadcast position (unless otherwise noted), for
voltage measurements.
VOLTAGE READINGS
SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 CAP
Vi 6BA6 V] 0 37AC 31AC 82* 80* Wio — —_
V2 6SB7Y 0 37AC 100 92 -5 0 44AC -5 —_—
V3 6SG7 V] 95 o 0 (V] 95 31AC 95 —
V4 68G7 [\] 25AC 0 -4 [\] 78* 19AC 78% —_
\'%] 6SH7 0 12AC 0 0 V] 22 19AC 45 —
V6 6S8GT -5 0 o o 5.5% 42 V] 6AC -7
v7 6AT6 [\] 8 6AC 12AC 0 V] 74 == —=
V8 25L6GT 89 44AC 107 100 0 110 70AC 7.6 —_
V9 25L6GT o 70AC 107 100 [\] 74 95AC 7.6 —_
Vvio 25Z6GT 107 95AC 117AC 107 117AC 83 117AC 107 —_
RESISTANCE READINGS
SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 CAP
Vi 6BA6 V] [\] 26 20 30K* 30K* 68 — —_
V2 6SB7Y [\] 29 30K 33K 25K 1 30 o —_—
V3 65G7 o 22 o 4 meg. [\] 30K 26 30K —_—
V4 6SG7 o 22 0 2 meg. o 30K* 15 30K* 2.2 meg.
Vs 6SH7 o 10 [\] 46K [\] 8K 15 80K —_—
V6 6S8GT 450K o 100K 100K 200K 550K 0 5 —
v7 6AT6 68K 1200 5 10 Inf. Inf. 50K —_ —_—
V8 25L6GT 30K 35 30K 30K 500K 30K 51 90 —_—
V9 25L6GT Inf. 51 30K 30K 500K 65K 68 90 —_
V10 25Z6GT 30K 68 86 30K 86 30K 86 40K —_
NC—No connection; * for bandswitch’in FM position only
K—kilohms; meg.—megohms; Inf.—infinity
NOTE: Chassis 120023B does not contain the r-f amp. V1, (6BA6). Voltage and resistance measurements are substantially the
same as chassis 120083B.
955171 955162
CONDENSER
! PULLEY %
| :
! BACK
10.7MC. POINTER SFRON
@ MRSa R ‘
1.F. AND LIMITER DISCRININATOR BACK/\ FRONT
YA Y
3 1/2 TURNS }
DRIVE !
ALIGNMENT CURVES (FM) BIAL CORD DRIVE SHAFT ’
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EMERSON RADIO AND PHONO. CORP. MODEL 586, CHASSIS
% 1200238, 120083B
REPLACEMENT PARTS LIST
l Symbol tPart No. DESCRIPTION Symbol tPart No. DESCRIPTION
Vi1 6BA6 M r-f amplifier (Chassis 120083B R6 340830 27 kilohms, &= 10%, !4 watt resistor
only) (may be part of i-f trans. T4)
V2 6SB7Y FM and AM converter R7 350450 680 ohms, /2 watt resistor
V3 6SG7 FM and AM Ist i-f amplifier RS 340890 47 kilohms, + 10%, /4 watt resistor
V4 6SG7 FM 2nd i-f amplifier R9 340690 6800 ohms, + 10%, )2 watt resistor
Vs 6SH7 FM limiter R11 350890 47 kilohms, /; watt resistor
vé 6S8GT FM disc., AM detector, a.v.c., audio || R12, R13 340970 100 kilohms, == 10%, ¥ watt resistor
amplifier R14, R23 350930 68 kilohms, !; watt resistor
v7 6AT6 Phase inverter R15 390057 .5 megohms, tapped volume control
vs 25L6GT Power output R16, R21 350810 22 kilohms, % watt resistor
V9 25L6GT Power output R19 390046 2 megohms, tone control
V10 25Z6GT Rectifier ¢ bl R2lg, R22, 351130 470 kilohms, !; watt resistor
a our section variable 24
b & O R R25 340510 | 1200 ohms, == 10%, % watt resistor
Cs, C6, * Trimmers, part of C1, C2, C3, C4 R26 370230 82 ohms, == 10%, /i watt resistor
C7, C8 R27 370450 680 ohms, =+ 10%, 1 watt resistor
C9 928023 5 mmf., ceramic condenser R29 340490 1000 ohms, = 10%, /i watt resistor
Cio, C11, 928006 1500 mmf., ceramic condenser R30 380050 15 ohms, = 10%, i watt resistor
C13,Cl4 R31 351330 3.3 megohms, /2 watt resistor
C1s, C18 9280158 75 mmf., ceramic condenser R32 350610 3300 ohms, )2 watt resistor
C16 915005 2.2 mmf., molded condenser L1 700011 AM loop antenna
C17 928016 15 mmf., ceramic condenser L2 710019 FM antenna coil
C19,C29 928109 005 mfd., ceramic condenurd ti ;iég?g i l;li r-f €°llt f
20, C22, d 2 volt er cond. oscillator co
gzs, C26, 920092 01 mid., 200 volt pap Ls 716013 FM oascillator coil
C28,C32 L6,L7 705002 FM oscillator choke
C21 920060 .05 mfd., 200 volt paper condenser L8 = R.f. choke, plate supply
C23,C24 * 110 mmf., part of i-f trans. T4 L9, L10 705011 R.f. choke, filament
Cc27 928102 50 mmf., & 10%, ceramic condenser T1 720024 First i-f trans, (FM)
C30 910010 110 mmf., mica condenser _(Alt. part 720067) #
C31, C35 920514 .001 mfd., 400 volt paper condenser T2 720031 First i-f trans. (AM)
C33 920100 .02 mfd., 200 volt paper condenser (Alt. part 720075) #
C34, C39 920090 .01 mfd‘, 400 volt paper condenser T3 720025 Second i-f trans. (FM)
C40, C42, (Alt. part 720067) #
|C50, Cs51 T4 720032 Second i-f trans. (AM)
C52 (Alt. part 720076) #
C36, C53 920030 .05 mfd., 400 volt paper condenser TS 720026 Third i-f trans. (FM)
C37 920515 .002 mfd., 400 volt paper condenser (Alt. part 720067) #
C38,C43 910014 470 mmf., mica condenser T6 708005 Discriminator trans. (FM)
C41 920020 .02 mfd., 400 volt paper condenser (Alt. parts 708012, 708013) #
C44, C47 925067 50-50 mfd., 150 volt elect. condenser T7 734028 Output transformer
C45 928014 50 mmf., ceramic condenser SW1 510038 Three position, band-phono switch
C46 920180 .005 mfd., 400 volt paper condenser SwW2 * Line switch, part of vol. control
C48, C49 925101 50-50 mfd., 150 elect. condenser SW3 * Phogo switch, part of changer
C54 922101 .03 mfd., 400 volt molded condenser SP1 180042 P.m, speaker, 12”
R1 340210 68 ohms, -+~ 10%, )2 watt resistor P1 505040 Phono pickup plug
R2, R28 340450 680 ohms, +— 10%, % watt resistor J1 508100 Phono pickup socket
R3, R10 340810 22 kilohms, = 10%, ' watt resistor P2 508008 Line cord interlock socket
R4 350290 150 ohms, !, watt resistor J2 500005 Line cord connector plug
RS, R17, 351290 2.2 megohms, i watt resistor 583202 Line cord and internal antenna
R18 807003 Dial light, 115 volts, 10 watts
507008 Dial light socket
CABINET AND DIAL PARTS
Symbol | tPart No. DESCRIPTION r Symbol | tPart No. DESCRIPTION
140181 Cabinet (for 819039 changer). (Alt. 460041 Knob, black, push-on, indicator type
part 140233 for 819044 changer) 520071 Dial crystal
560054 Cabinet back 410177 Dial backplate
819039 Record changer (GI type 700 FS) 280039 Dial drive shaft
(Alt. part 819044, Webster type 530002 Dial drive cord (44”)
146) 587070 Dial cord spring
460470 Knob, black push-on 525017 Pointer

t Specify part numbers when ordering.

* Not supplied separately.

# Replace with part having same number as that removed.
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EMERSON RADIO AND PHON

EMERSON PAGE 19--41

0. CORP.

MODEL 591,

CHASSIS 120055A

INSTRUCTIONS FOR YOLTAGE AND RESISTANCE READINGS
1. Voltages are in volts d.c.; resistances in ohms unless otherwise specified.
2. D.c. voltage measurements are at 20,000 ohms-per-volt; a.c. voltages measured at 1000 ohms-per-volt.
3. Socket connections are shown as bottom views.
4. Measured values are from socket pin to common negative (chassis).
5. Line voltage maintained at 117 volts for voltage readings.
6. Nominal tolerance on component values makes possible a variation of = 15% in voltage and resistance readings.
7. Volume contral at maximum with no signal applied, for voltage measurements.
VOLTAGE READINGS
SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8
Vi 6SS7 0 19 AC 0 -6 o 55 12 AC 50
V2 12SA7 0 31 AC 83 85 -4.5 0 19 AC =5
\'£] 6SS7 0 37 AC 0 -6 o 85 31 AC 83
\L} 128Q7 ()] -9 0 -4 0 52 0 12 AC
\'%] 50L6GT NC 87 AC 100 85 o NC 37 AC 5.8
Ve 35Z5GT NC 117 AC 113 AC 106 112 AC NC 87 AC 106
RESISTANCE READINGS
SYMBOL TUBE PIN 1 PIN 2 PIN 3 l PIN 4 :[ PIN 5 PIN 6 PIN 7 PIN 8
V1 6SS7 0 26 0 | 2.8 me \l
. g 0 100
I V2 12SA7 o 40 45 K 45 K Il 25 K ] « ;g g% [fneg
V3 6557 0 47 0 2.8 meg. | 0 45 K 40 s K
V4 128Q7 (] 15 meg. 0 2.8 meg 600 K 540 K 0 19
xg soling Inf. 110 45 K | 45 K | 450 K Inf. 47 150
35Z5GT | Inf. 160 150 45 K || 190 Inf. 110 45 K
NC = no connection; K — kilohm; meg. = megohm; Inf. — infinity
ALIGNMENT PROCEDURE
1. Z'Jo s?t pogmer, turn variab-le con'denser fully closed and set pointer at mark near left end of dial backplate.
cl:aes;is:lanon transformer if available. If not, connect a 0.1 mfd. condenser in series with low side of signal generator and
3. :/:tll;x‘tlr‘ler:::ilit;: should be at maximum position; output of signal generator should be no higher than necessary to obtain an
4. Use an insulated alignment screwdriver for adjusting,

SIGNAL |  SIGNAL |

RADIO

MY | GENERATOR |GENERATOR|  DIAL NEreR. | ADJUST REMARKS
' I COUPLING | FREQUENCY SETTING
1 0.1 mfd. High side to 455 KC. Variable Across Al, A2 | Adjust for maximum output.
pin 8 (grid) condenser voice coil. "(oz:,d !l:;) If isolation transformer is
of 12SA7 (V2). fully open. b " | not used, reduce dummy
Low side to (1st i-f trans.| antenna to .001 mfd. to
chassis. ). reduce hum modulation.
2 0.1 mfd High si : A5 ]
. ig lslde to 455 KC. Variable Across (Trimmer) Adjust for
external antenna condenser voice coil. ini tput.
lead. Low side fully open. cond. C7). minimum output
to chassis.
Variable Across A6 Adjust for
= 200 mmf. « 1620 KC. condenser e &l (Trimmer) maximum output.
fully open. cond. C4).
Tune for A7 Adjust for
4 200 mmf. & 1400 KC. maximum Across (Trimmer) maximum output.
voice coil.
output. cond. C3).

® John
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MODEL 591, EMERSON RADIO AND PHONO. CORP.
CHASSIS 1200554

REPLACEMENT PARTS LIST

Symbol tPart No DESCRIPTION Symbol tPart No. DESCRIPTION
Vi1 6SS7 | R-f amplifier R4, R9 351490 | 15 megohms, 14 watt resistor
V2 12SA7 | Converter RS * 22 kilohms, part of L3
V3 6SS7 | I-f amplifier R6 351330 | 3.3 megohms, /4 watt resistor
V4 12SQ7 | Detector, a.v.c., audio amplifier R7 * 47 kilohms, part of T2
V5 50LGGT | Power output R8 390053 | .5 megohms, volume control
V6 35Z5GT | Rectifier R10, R11 351130 | 470 kilohms, }; watt resistor
C1, C2 900037 | Two-gang variable condenser R12 340290 | 150 ohms, )4 watt resistor
C3, C4 * Trimmers, part of var. cond. R13 370150 | 39 ohms, 1 watt resistor
Cs5, C8 920060 | .05 mfd., 200 volt paper cond. R14 370490 | 1000 ohms, 1 watt resistor
Cé6 910010 | 110 mmf., mica condenser L1 700033 | Loop antenna
Cc7 hd Trimmer, part of wave trap L2 L2 708060 | Wave trap
C9 * Part of 2nd i-f trans. T2 L3 716024 | Oscillator coil
C10, Cl11, 470310 | 220 mmf.—.002 mfd.—220 mmf.— T1 720058 | First i-f transformer
C12, C13 .005 mfd.coupling cond. assembly T2 720390 | Second i-f transformer
Ci14 920020 | .02 mfd., 200 volt paper cond. T3 734046 | Output transformer
C15, C16 920030 | .05 mfd., 400 volt paper cond. SP1 180043 | P.m. speaker, 4”
C17 925104 | 30-50 mfd., 150 volt elect. cond. SW1 * Line switch, part of vol. control
R1 340730 | 10 kilohms, !5 watt resistor P.L. 807000 | Dial light
R2 340810 | 22 kilohms, ! watt resistor 507060 | Dial light socket
R3 340870 | 39 kilohms !5 watt resistor 583070 | Line cord
CABINET AND DIAL PARTS
fPart No.
140210 | Cabinet, walnut plastic
140213 | Cabinet, ivory plastic
560190 | Cabinet back
460470 { Knob, black
525035 | Pointer
520076 | Dial glass
520078 | Dial back plate
280313 | Dial drive shaft
530002 | Dial drive cord (39”)
587070 | Dial drive spring
t Specify part numbers when ordering. * Not supplied separately.
POINTER 955212
_

CONDENSER
FULLY CLOSED

N \“\
A
eI

COND. PULLEY

BACK

DIAL CORD DRIVE 3 TURNS

DRIVE SHAFT
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EMERSON RADIO AND PHONO. CORP. FNODEL 605, 1

CHASSIS 12007(B

12AU6 1978

MFO.

sw,
[ é Jé ti-R) %
Q —h O5wr0 S0p M
2.2ME9. Rer

I.LF. » 455KC.(AM) — 10.7 MC.(FM)

CHABSIS 1200760 Jp Py

sw
1 i 3 Py
108128 V. =f—
FM-AM-PHONO SWITCH(SW,) AC. o 'SgLCso
SWA PL 7] A

I™ 1978 12AU6 i2BA6 [2BAG Lo 12BA7 Lg 120A6 3585

[} ; 3 Tl Y
B S i e
1500 Olmrp 1300
s Q 3 33@ i Tcu Tcn TC:S

SECT.1- REAR SECT.2-FRONT SEGT.2-REAR . =
SWITCH SHOWN IN EXTREME COUNTERCLOGCKWISE POSITION VIEWEQ DESCRIPTION
FAOM REAR. SWITCH IN FM POSITION.

TYPE: Consolette AM-FM superheterodyne, with automatic

DISASSEMBLY INSTRUCTIONS OOy, RANGE:

. . : Broadcast band (AM)—540-1620 kilocycles.
1. Remove four push-on type knobs at front of e Frequency modulation band (FM)—88.108 megacycles.

TYPE OF TUBES:

1—12BA6 FM r-f amplifier
1—12BA7 FM and AM converter
4. Remove chassis mounting bolts and carefully withdraw 1—12BA6 FM and AM first i-f amplifier
chassis. 1—12BA6 FM second i-f amplifier
1—12AU6 FM limiter
1—19T8 FM discriminator, AM detector, a.v.c., audio
amplifier
1-—35B5 Power output
1—Selenium rectifier

POWER SUPPLY: 60 cycle a.c.

VOLTAGE RATING: 105-125 volts

POWER CONSUMPTION: 90 watts
CURRENT DRAIN: 0.77 amp. at 117 volts a.c.

GENERAL NOTES

1. If replacements are made or the wiring disturbed in the
o-f section of the circuit, the receiver should be carefully
realigned.

2. A self-contained loop antenna is provided for broadcast
band reception. For permanent home installation, how-
ever, if it is desired to improve reception of weak stations,
an additional outdoor antenna may be used. Connect the
the outdoor antenna to the screw on the loop terminal
strip marked “AM”.

3. An internal power line antenna is provided for FM
operation in relatively strong signal areas. The line cord
should be completely uncoiled for effective operation of
this antenna. An external dipole antenna is recommended
for maximum FM operation. To connect the dipole, first
remove the wire from the screw on the loop terminal
strip marked “FM” and connect the dipole leads to the
“FM” terminal and “G”.

4. A ground connection is not required for AM and FM
operation.

2. Remove chassis cover at rear of cabinet.

3. Disconnect speaker and phono-motor leads. Remove
phono plug.

© John F. Rider
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MODEL 605, EMERSON RADIO AND PHONO. CORP.
CHASSIS 1200768

' INSTRUCTIONS FOR YOLTAGE AND RESISTANCE READINGS

Voltages readings are in d.c. volts and resistance readings in ohms, unless otherwise specified.

D.c. voltage measurements are made at 20,000 ohms-per-volt and a.c. voltages are measured at 1000 ohms-per-volt.
Socket connections are shown as bottom views. Values are me asured from socket pin to common negative.
Line voltage maintained at 117 volts a.c. for voltage readings.

Nominal tolerance on component values makes possible a variation of + 15% in readings.

r
S MR w N

Volume control at maximum, with no signal applied and bandswitch in broadcast position (unless otherwise noted), for
voltage measurements.

VOLTAGE READINGS

SYMBOL | TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
Vi1 12BA6 0 0 80AC 67AC 76% 78% 8* —_ —_
V2 12BA7 100 -5 0 67AC 55AC 0 -5 0 95
V3 12BA6 -2 0 55AC 43AC 93 98 0 —_— _—
V4 12BA6 0 0 43AC 30AC 70% 70%* 6% _— —_
Vs 12AU6 -4 )] 30AC 18AC 50 50 0 —_ -—
V6 19T8 -.5 -4 5.5% 18AC 0 -8 0 -5 33
V7 35B5 0 6 117AC 80AC 132 100 NC —_ _
NC denotes “no connection”; * for bandswitch in FM position only.
RESISTANCE READINGS
| |_SYMBOL | TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
' V1 12BA6 | 0 (] 16 12 65K* 65K* 66 — —_
} V2 12BA7 | 65K 24K 1 56 75 0 0 0 65K
V3 12BA6 2.8 meg. (V] 56 44 65K 65K o — —
V4 12BA6 68 )] 44 32 65K 65K 68 — —_
Vs 12AU6 100K 0 32 20 65K 65K 0o — _
V6 19T8 90K 90K 150K 20 0 1 meg. 0 4 meg. 550K
v7 35B5 400K 190 112 80 65K 65K NC — —_

1 K—Kilohms; meg.—megohms.

955162

CONDENSER
PULLEY

POINTER

=

DIAL CORD DRIVE
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2.

EMERSON RADIO AND PHONO. CORP.

ALIGNMENT INSTRUCTIONS

To position pointer, turn variable condenser fully closed and set pointer to veference mark o
Yolume control should be set ot maximum position. The o
tenuate the signal input os olignment proceeds. Use an
Use isolation transformer if available; otherwise connact o .1 mfd. condenser in series with dow side

utput of the signal generator shoul
insulated alignment too! for ali adjustments.
of signal generatar to chassis.

AM ALIGN

MENT

MODEL 605,
CHASSIS 120076B

n dial backplate ot the low frequency end of the dial.
d be no higher then necessory to obtein an output reading. At-

DUMMY SIGNAL GENERATOR SIGNAL GENERA-| BAND SWITCH RADIO DI
ANTENNA COUPLING TOR FREQUENCY|,  POSITION SETTING WETeR. ADIUST REMARKS f
1 “59'7' (l:::’)':‘ Pin 455 KC. Broadcast Tuning Across voice [Al, A2, (Trans. Adjust for moximum
.1 mfd. 128A7 Y Low. side condenser coil. 1'(4 -aAle;)" ou:puf. l'leduococ‘ du'r:;m
A rans. . antenna ta .l mid.
b chassis. fully open. isolotion trans. is not used. |
Tuni .
2 Loop 1600 KC. Broadcast cond;nn,g" Across voice Pl ::":irloo;a:;i‘ot:“?:laI“I':f‘;
fully open coil. c(()T:ilm&e)r receiver loop. A:l]?ut for
— i) nd. . maximum output.
Tune for Across voice
. A6, (Tri Adjust £
3 Loop 1400 KC. Broadcast max. output. coil. ‘;:d'r ::n,n;cr ju o:'rp:'u.oxlmum
FM I-F and Disc. Alignment Using AM Signal Generator and VTVM
DUMMY SIGNAL GENERATOR SIGNAL GENERA- BAND SWITCH RADIO DIAL CONNECT
ANTENNA COUPLING | TOR FREQUENCY;  POSITION SETTING | VIVM f ADJUST REMARKS
.01 mfd. High side to Pin 1 10.7 mec. Frequency Tuning con- Connect d.c. : H
(grid) of 12BA6 2nd : bo to point A7 Adjust for maximum
1 i1 (V4). Low side to (Unmodulated)| modulation denser fully | #R2° ¢35 00 | (Teans.T5). output.
chassis. open. ta chassis.
High side to Pin 1 10.7 F Tuning con- | Connect de. Adj f i
’ | (grid) of 12BA6 1st .7 mc. requency i A8, A9 EED Loy [iR sttt
2 o1 mfd i-f (V3). Low side o| (Unmodulated)| modulation denser fully ?'erB.. é:mﬁ;:' (Trans. T3). output.
chassis. open. to chassis.
High side to Pin 2 10.7 mc. Frequency Tuning con- " Connect d.c. : A ] i
! . 1 . 10, A1l Adjust for maximum
3 .01 mfd. (0:’“3‘"?{,;)‘. ‘LzoswA7 (Unmodulated)| modulation denser fully '.’,'A“Bf do foint | (Trans. T1). ofitput.
side to chassis. open. to chassis.
High side to Pin 1 10.7 mc Frequency Tuning con- Connect de. . .
K . | (grid) of 12BA6 2nd ) N Y : Al2 Adjust for maximum
4 01 mfd A} Va), Low vide to| (Unmodulated)| modulation denser fully ".Tg!’.? ézm’,:;':" (Trans. T6). output.
chassis. open. to chassis.
- 10.7 me. Frequency Tuning con- | Connect d.c. Adjust f t
2 probe to point Al3 just for zero output.
5 01 mfd. (Unmodulated)| modulation denser fully | gt Common |(Trans, T6).| Continue with FM r-f
open. to chassis. alignment.

M I-F AND DISC. ALIGNMENT USING SWEEP SIGNAL GENERATOR AND OSCILLOSCOPE. U £ dulated si i i
sweep. Use 120 cycle sowtooth sweep voltage in oscilloscope for horizontal deflection. 0 (eoegry G AR 3l £ Gy Geerlafion G <

DUMMY SIGNAL GENERATOR SIGNAL GENERA- BAND SWITCH RADIO DIAL CONNECT
ANTENNA COUPLING TOR FREQUENCY|  POSITION SETTING OSCILLOSCOPE ADJUST REMARKS
High side to Pin 1 10.7 me. F : . | Vertical input to | A7, A8, A9, |Adjust for maximum output
1 .01 mfd. (grid) of 12BA6 (Unmodu m'zq‘iegcy 'I;iunmg fcﬁ“ Point “A". Ground| (Trans. T5 | (height) and symmetry as
1st i-f (V3). Low " odulation enser tully to chassis. and T3). per I-f alignment curve
— side to chassis. lated). open. shown (page 3).
5 ‘ Hi?h side to Pi? 2 10.7 mec. Frequency Tuning con- | Vertical input to Al0, All, [Adjust for maximum output
01 mfd. | ‘ose gsid ot (Unmodu- modulation denser fully |Point “A”. Ground| (Trans. T1).| (height) and symmetry as
A7 conv. (V2). lated) to chassis. per i-f alignment curve
| Low side to chassis. ated). open. shown (page 3).
10.7 mec. T con Alternately odjust A12 for
High side to_Pin 1 £ i i
3 | ‘01 mfd. | "O04G T2BA6 (Unmodu- Frequency denser fully | Vertical input to| A12, A13, | \7 i straight-
2nd i-f (V4). Low lated). modulation open. Point “C”. Ground| (Trans. T6).| ness of cross-over lines,
side to chassis. to chassis. with cross-over occurring
at center of pattern as per
discriminotor olignment curve
(pege 3). Continue with
M r-f alignment,
DUMMY SIGNAL GENERATOR|SIGNAL GENERA-| BAND SWITCH RADIO CONN
ANTENNA COUPLING TOR FREQUENCY POSITION SETTING - VM ADJUST REMARKS
1 si“foor 1:";:5;’ é{igh side tn 108.0 mec. Frequency Tuning con- | Connect d.c. Al4 Adjust for maximum
with each M ant. term. (Unmodu- modulation denser fully | probe to point | (Trimmer output. ’
gen. lead. Low side to lated). open “A”. Common | cond. C8).
chassis. (108.0 mec.) to chassis.
2 D p? 106.0 me. Frequency Tune for » Al5 Adjust for maximum l
modulation maximum (Trimmer output,
i output. cond. C7).
| |

©Jonn F. Rider
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EMERSON RADIO AND PHONO. CORPD

1200768
REPLACEMENT PARTS LIST
Symbol tPart No. DESCRIPTION Symbol tPart No. DESCRIPTION
Vi1 12BA6 FM r-f amplifier R12 340450 680 ohms, ¥ watt resistor
v2 12BA7 FM and AM converter R13, R16, | 340970 100 kilohms, )2 watt resistor
V3 12BA6 FM and AM 1st i-f amplifier R17
1l va 12BA6 FM 2nd if amplifier R14 350770 15 kilohms, % watt resistor
\2} 12AU6 FM limiter R1s 351210 1 megohm, ) watt resistor
V6 19T8 FM disc.,, AM det., a.v.c., audio amp.|| R18 350930 68 kilohms, /% watt resistor
v7 35BS Power output R19 390057 500 kilohms, tapped volume control
k Vs 817101 Selenium rectifier R20 351370 4.7 megohms, )5 watt resistor
Cl, C2, 900045 Two-gang, four section variable R21, R26 | 351130 470 kilohms, ¥; watt resistor
C3, C4 condenser (ait. part 900400A)* R22 390046 2 megohms, tone control
Cs, C6, * Trimmers, part of C1-C2-C3-C4 R23 370310 180 ohms, 1 watt resistor
C7, C8 R24 394042 999 ohms, 3 watt wire wound res.
C9 928017 5 mmf., ceramic condenser R25 380090 22 obms, 1 watt resistor
C10, C11, | 928006 1500 mmf., ceramic condenser R28 350810 22 kilohms, ¥ watt resistor
C12, C13, L1 700011 AM loop antenna (alternate
C36, C38 part of 700021) #
C14, C17 | 928015 75 mmf., ceramic condenser L2 710019 FM antenna coil
C15 915011 1.5 mmf., molded condenser L3, LS, 705002 FM oscillator choke
C16 928016 15 mmf., ceramic condenser L9, L10
Ci8 928109 5000 mmf., ceramic condenser L4 713024 FM r-f coil I
C19, C21, | 920092 .01 mfd., 200 volt paper cond. L6 716013 FM oscillator coil
C24, C25, L7 716015 AM oscillator coil
C27, C40 L8 705013 R-f choke
C20, C39, | 920030 .05 mfd., 400 volt paper cond. T1 720024 First i-f trans. (FM).
C45 (Alternate parts 720082, 720067) #
C22, C23 | * Part of T4 (2nd i-f, AM) T2 720031 First i-f trans. (AM).
C26 928110 25 mmf., ceramic condenser (Alt. parts 720084, 720075) #
Cc28 910010 110 mmf., mica condenser T3 720025 Second i-f trans. (FM).
C29, C33 | 910014 470 mmf., mica condenser (Alt. parts 720082, 720067) #
C30, C31 | 920515 .002 mfd., 400 volt paper cond. T4 720032 Second i-f trans. (AM).
| C32, C35, | 920090 .01 mfd., 400 volt paper cond. (Alt. parts 720085, 720076) #
C37 TS 720069 Third i-f trans. (FM).
C34 925126 100-50 mfd., 150 volt elect. cond. (Alt. parts 720083, 720077) #
C41 920514 -001 mfd., 400 volt paper cond. Té6 708005 Disc. trans. (FM). (Alt. parts
C42 920100 .02 mfd., 200 volt paper cond. 708012, 708013) #
C43 922101 .05 mfd., 400 volt molded T7 734042 Output transformer
paper condenser SW1 510038 Three position band-phono switch
C44 > 2.2 mmf., part of loop antenna L1 Sw2 * Line switch, part of vol. control
R1, R6, 340210 68 ohms, % watt resistor Sw3 * Phono switch, part of changer
R10, R11 SP1 180051 P.M. speaker (12”)
R2, R4, 350290 150 ohms, Y4 watt resistor P1 505040 Phono pickup plug
R5, R8 J1 508100 Phono pickup socket
R3 340810 22 kilohms, 12 watt resistor, &+ 10% (| P2 505007 Line cord connector plug
R?, R27 351290 2.2 megohms, 2 watt resistor J2 500005 Line cord interlock socket
R9 340830 27 kilohm, Y, watt resistor 583202 Line cord and internal ant.
(may be part of 2nd i-f T4) 807003 Dial light, 115 volt, 10 watt |
507008 Dial light socket
CABINET AND DIAL PARTS
tPart No. DESCRIPTION fPart No. DESCRIPTION
140206 Cabinet (for 819039 changer). 460041 Knob, black indicator, push-on
(Alt, part 140246 for 819044 410177 Dial backplate
changer). 520071 Dial crystal
560064 Cabinet back 280039 Dial drive shaft
819039 Record changer (GI type 700FS). 530002 Dial drive cord (44”)
(Alt. part 819044, Webster type 587070 Dial cord spring
146). 525017 Pointer
460470 Knob, black push-on

* Not supplied separately.

t Specify part numbers when ordering.

# Replace with part having same number as that removed.

I.LF. AND LIMITER

ALIGNMENT CURVES (FM)

DISCRIMINATOR

L

© John F.

Rider
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ESPEY PAGE 19-

ESPEY MFG. COMPANY, INC.

MODEL 7B
AC-DC

128A6 RF CHOKE TAHT TAG7 TA6
L7 IST IF 2ND IF FM RATIO" DET.
3000 TRANSFORMERS P TRANSFORMERS TRANSFORMER 6 3
‘F.NDIPOLE'“ —®—— Eryle
® , D1 @ ! .
al S 1 x ! — | R3§ R 3F
I
A2 |0 5 | —r— 0 220K
iBC |O 4 @ | C3lH=
.ANT i = 250 |-
: NMF == 632
[ + L
F " 4
R R33 250V
x R4l 10K
o 22K &
v .
Lcn c;)?o Icogg R 34 lcgs
T ooy RI7- 470K =L LA T at0kS L s30v
C'GT AV :
'339 c24 4%:(2
40MFD |
FRONT cI7 =
OF WAFER = 05 RI6 L 220k
220K
PHONO INPUT 250MMF 6
c22] Rr20 | of -
{ At = = =] — -
.0l 470K
c 400V
2-200V.
L cal
20| 255 ras
MM
SWITCH VIEWED FROM SHAFT END r & | 2200 i
SHOWN | IN PHONO POSITION L .
BAND VOLUME TONE :
TUNING CONTROL —w_ SWITCH~ CONTROL —a, ~CONTROL POS. | - PHONO (7)—*
ON-OFF POS 2-FM R 14 €20 R'%G
2IPILOT LIGHTS SWITCH g oo <
TYPE NO. 47 T rr =
| X J] I
TRIMMERS AAA 42{”'(
ICA - C ANTENNA pwoea TRANSF [—— AC/DC PHONO MOTOR 3912 W =
LINE CORD
- M C. T l._J
By s ® |- - e B
ac 0sC. i . _L
'F
TRANSF @ FM RATIO DET ADIUST | Top viEw sce =
cs2[ @ FM RF " ypansk L8 WINDING I4oov Yo
B3 KG PRI ADJ.~_| / SEC AD. EILTER) 3525  35A5  7AHT  14F8 1407
a/ Uosu ‘ON-OFF"SW. 1 AM—A——_{ l
) j 3
oS 2w 15 FILTER CONDENSER | cooren L D - . e + ' 2 3‘ X X 'WME (8 CAPACITORS |
& LOTJME 0OT  goTTOM VIEW ' Teo 3575 35a5  TAGT  12BA6  14F7  12SQ7
: T1,T3910.7 MC (FM. |F) 105 -120 V. " 8\ __8 L 37Ne | 7
607U AC 3 T—T T
n., asem: T2,T4 = 455 KC (AM. |.F) c.a6 s Y M
100 MMF VOLTAGE READINGS SHOWN AT SOCKET PRONGS 3 THESE CAPACITORS ARE ENCLOSED -

#C LOOP

o ‘mouo INPUT
sfﬁﬁn-——TiziiiD O
| A2 BC ANTENNA (EXTERNAL)

SPEAKER

@ WATTS@

PHONO MOTOR
UNE CORD

105-120V. 60"V AC 0" OC
ORD

TO PHONO
MOTOR LINE CORD

AC/DGC
RECORD CHANGER

C:T

o—

AC/DC
MOTOR

TO

ARE TO CHASSIS AND ARE TAKEN WiTH NO SIG-
NAL WITH 1000 OHM PER VOLT METER. BAND

SWITCH IN FM POSITION FOR ALL TUBES EX-

CEPT 14Q7 WHERE SWITCH IS IN AM (BC) POS-
ITION. LINE VOLTAGE AT N7 V. WHERE NO REA-
P8 1S GIVEN VOLTAGE IS ZERO OR TOO LOW
READ.

IN EACH CAN & ARE PART OF

EACH COIL.

©John F. Rider

RECORD CHANGER: Garrard Model RC60, RCD.CH. 15-1
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ESPEY MFG. COMPANY, INC. MODEL 7B-12 [T0DEL 7B-12 ESPEY MFG. COMPANY, INC.
7 wzf&@‘;: |
'::?*E = HO ‘%%:5’8 This Receiver features the latest in A. M. - F. M., favor that station. On AM, the logp shoul.d be turned so
55 ég’ :l-‘;n o] == Receiver Design. Eleven (11) tubes plus a Rectifier are that the. edge f;lces toward the station desired. On FM,
| w E:fma_{\:‘ %2 V] A G o U 5 ML e e Fhe entire cabinet shc.)uld.be p051t10ne§ 50 thatithe back
,xed” " | Z&‘z’?ﬁz‘ §§ separate antennas are supplied for A. M. and F. M. An i broa.ds1de to the direction from which the signals are
o - ;;-zf\a =3 automatic frequency control tube is used to stabilize the transmitted.
I © --—;—{p B2 %&f\: %Z‘i’ = F. M. and simplify tuning. For the reception of weak or distant stations, or for
& = Elne] 53 = the operation of the receiver in unfavorable locations,
_j 3 2oy gg o TUBE COMPLEMENT : provisions are made for the usc of external antennas.
o =z 4 AP . = Zley . " (&9 E 1 Type 6BA6 — F. M. R F. Amplifier The folded dipole should be disconnected when an ex-
E? SIS : ¢ i i{E{. %:ﬁ}a g= Do : 1 Type 7F8 — F. M. Converter ternal FM antenna is employed. {
zg;s : S2 ~ H_‘éo 08 - 1 Type 7Q7 : M. pgn;erter o o] Do not disconnect the AM loop when an external
=3 e S = ﬁjz == < 1 Type 6C4 — Automatic requency antenna is used on standard broadcast.
oL _ 52 "’%‘/\%r - A E <g— 1 Type 7TAH7 — 1. F. Amplxﬁer
2 MN\E = ’-ﬂE_’gg E < 1 Type §SH7 — Dctcctor DrlverA(F'M-) i 3. SERVICE NOTES:
. 55, © i T — 1 Type 65Q7 -~ ISt Audx(‘);‘\mpllﬁcr, G UL \DETEelioe Failure of the Receiver to operate may be due to-:
& s Q § Uyps TR0 — IRalo IDEsEe 1) Al tubes not firmly in socke
N o= » F7 — 2nd Audio Amplifier and phase inverter miy in sockets.
g2 o2 AE}—{I- 1 Type 7 I p 2)  No current at power socket.
= = 2 Type 7C5 — Beam power output. 3)  Band Switch in wrong position.
. II ©8e =1 1 Type 5Y3/GT — Rectifier. 4)  Speaker not plugged in.
. It 2 - 5)  Antennas not attached.
B ; @:9 ;;: §§ _ 6)  Defective fuse in Recciver.
25 .%:'EEC T =
Ell » | * : - E: §
SRS S =
3 o, g i I OPERATING CONTROLS: 4. ALIGNMENT PROCEDURE FOR A. M.:
= el .5 3% 1) The “ON-OFF" power switch and Tone Control _ A e
N o ‘; o= is the knob at the extreme left of the set. Turn this con-  Equipment Required: _
g = = = trol in a clockwise direction until the switch clicks and the ii) Bm“dk“St?aﬂd Signal Generator.
=5 S 5 [B=22 . 2 dial becomes illuminated. Turning this control further in ) Output Meter.
es g B E_°=§ ég . §_ 582 E Ei é the same direction will change the tone. 1. Set band switch to AM, advance volume control to
:§'r it 6:;*] : :(t“' Eégig @E §§§ = § 2) The Volume Control is the second knob from full volume SSIG,
E%i i o H ‘é%gg% & Pé"z’gs %é the left. Turning this control in a clockwise direction 2. Connect output meter across voice coil.
| = e @"(* ! §§ S 2% og will increase the volume. 3. Connect the Signal Generator across the broadeast
2 = : '“’j\:j\ g & = g 2% 3) The Band Switch is the third knob from the band antenna (Rear) section of the variable condenser.
£ = =ich =5 _2 = j 3 2z T% &x left. The extreme counterclockwise pousition of this knob The “high” side of the Generator should connect to the
: ‘Q'fn;?lgv;» /@ = g%g %'ﬁ‘@ = §§ is for phonograph operation. The center position is for stthr section and the “ground” side to the chassis. J
=L} e =Y e S2oCH] g\_'@ EH F.M. reception. The extreme clockwise position is for Adjust the Signal Generator to 455 ke and with the
) §..§’T‘—§C g,,llq Eiﬁt g2 E ;-z = A. M. reception. receiver switched on, adjust the first and second I. F
% &5 S o= = 2\0 O, B
= 4.“ 7‘,,5, =2 i 2 H = Q@ S 4) The Tuning Control is the cxtreme right hand transform(;rs ‘forl pc.:u%( output as showr? on the output |{
© % 28 %E@ L knob. Turning this knob in either direction will move me’ter._ The S‘g““l injected ¥nto the recerver §hou1d be as
> . §CED _ theldinlipointer Andiselect thelstationslonithe AR M or small n magnitude as possible, consistent with a useful
5L ggg : F M. Bunds. deflection on the output meter.
z) = @ =X 4. Connect the “high” side of the Generator to the ||
- L ’ég?f s 5‘5", @§ 2. ANTENNAS: antenna terminal with a 200mmf condenser inserted in
2591 _555,“ T e Sy é In most cases it will not be necessary to use external series.. Connect the “ground™ side of the Generator to
i @@ zé—:i o T antennas, since the receiver is equipped with a loop an- the chassis. Tune receiver to 60 on the dial, adjust Sig-
22 Loz tenna for AM reception and an indoor type folded dipole Nl Generator to 600kc. Adjust the BC antenna coil for

455K(
107N
Al A7 §C

antenna for FM reception. maximum deflection on the output meter. Use a weak
signal. |

6BA6

L2
lgﬁ

When inadequate reception is obtained from u desired
station, it may be necessary to reposition the antennas to

FILOT LICYHT 47 Qﬂ{f
e )h
F?t_.['_é]n
@
TCOIL
B0 L00P
€9

BROADCAST
LooP
L-8
18T if
TRANSFORME
3000
FMOIPOLE—

300~
FMDIPOLE Fw

—_—-u T
== 2=

— - i et
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ESPEY MFG. COMPANY, INC.

5. Tune receiver to 160 on the dial. Adjust Signal
Generator to 1600kc. Adjust BC oscillator and BC an-
tenna trimmers for maximum output.

6. Repeat operations 4 and 5.

5. ALIGNMENT PROCEDURE FORF. M.;

Note: Points A. B. C. D. E. F. G. and H are noted on
circuit diagram. Points C, and D have been
brought out to the unused contacts of the speaker
socket at the rear of the chassis.

Equipment Required:

a) High frequency Signal Generator with 88-108
Mc tuning range.

b) Signal Generator capable of delivering .1 Volt
at 10.7mc.

¢) Audio output meter.

d) D. C. vacuum tubc voltmeter with zero center
scalc.

e) Tuning wand.

Disable A.F.C. during alignment of F.M. circuits by

short circuiting point “'B’’ to chassis.

A. Ratio Detector Alignment:

1. Connect V.T.V.M. across point “C” and ground,
(Detector Voltage).

2. Feed 10.7mc¢ unmodulated R.F. Signal into 6SH7
grid (point A) through .01 ufd. condenser. This signal
should be .1 volt.

3. Adjust primary of Ratio Detector (T-5) for maxi-
mum voltage indication on V. T. V. M.

4. Connect zero centered V. T. V. M. across point
“D" and ground.

5. Adjust secondary of Ratio Detector (T-5) for zero

' indication.
| 6. Tune 10.7mc Signal Generator higher in frequency
(about 200kc) until maximum voltage reading is obtained
on V. T. V. M;; note this voltage, then tune signal gen-

opposite polarity is obtained. Note this voltage, then if
 necessary re-adjust primary of the Det. (T-5) until the
voltages are about equal on either the high or low side of
10.7 mc.

©John F. Rider

erator lower in frequency until maximum voltage of the

ESPEY PAGE 19-5
MODEL T7B-12

B. 10.71. F. ALIGNMENT:

1. Shunt a 1,000-ohm carbon resistor across the prim-
ary of the detector (T-5) (Points G and H).

2. Connect output meter across speaker voice coil.

3. Volume and tone controls at maximum clockwise]
position.

4. Connect 10.7mc (modulated 30%) signal genera-
tor through .0lufd. condenser across point “F” and
ground.

5. Adjust secondary, then primary of (T-3) for maxi-
mum audio output. (Reduce input signal to maintain
output at .5-watt level.)

6. Connect 10.7mc 30%, modulated signal generator
across point “E™ and ground.

7. Adjust secondary, then primary of (T-1) for maxi-
mum audio output. (Reduce input signal to maintain
output at .5-watt level.)

8. Remove 1000-ohm shunting resistor from across
primary of (T-5).

C. OSCILLATOR AND R. F. ALIGNMENT :

1. Connect V. T. V. M. across point “C" and ground,
(detector voltage).

2. Connect 108mc signal generator to FM antenna
terminals. If generator impedance is low, put one 150-
ohm carbon resistor in series with each of the generator
leads. Tune receiver dial to 108 mc.

3. Adjust FM oscillator trimmer (C-51) for maxi-
mum V. T. V. M. reading.

4. Adjust FM RF. trimmer (C-52) for maximum
V. T. V. M. reading. During alignment reduce input
signal to maintain Detector voltage at 2.V.

5. Repeat steps 3 and 4.

6. Feed a 90mc signal into antenna terminals (as in
C-2), tune receiver dial to signal.

7. Test R. F. coil with tuning wand and if necessary
adjust spacing of FM R.F. coil (L-4) for maximum V.T.
V.M. reading at 90mc. During alignment reduce input
signal to maintain Detector voltage at 2.V.

8. Repeat steps 2 and 4 if necessary.
9. Remove AF.C. shorting jumper.
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ESPEY PAGE 19.7

ESPEY MFG. COMPANY, INC. MODEL 502K
FAILURE OF THE RADIO RECEIVER TO OPERATE MAY BE DUE TO:
1. No currcnt at power socket. 4. Defective tube.
2. Tubcs not firmly in sockets. 5. Band Switch in wrong position.
3. Antenna not connected. 6. “Phono” terminal jumper missing or

or incorrectly connected.

VOLUME CONTROL
ON-OFF SWITCH

BANDSWITCH  B'C'ST  SELECTOR
0 <PADDER s

r A

| sWi pADOER

SW2 ANT
@ —_——
@ @Mt

SH20SE, o

BCSTANT.COIL

. Eili 215
@ @

PHONO INPUT

2 0
N f 2 SEE NOTES 2

UANTENNA CONNECTION POWER COR%

NOTES:
|—FOR RADIO OPERATION CONNECT JUMPER FROM TERMINAL Al TO TERMINAL A2
2—FOR PHONO OPERATION REMOVE Al TO A2 JUMPER, CONNECT PICKUP ACROSS

TERMINAL A2 & G.

' Figure 1 Tube and Trimmer Locations Radio Receiver Model 502K
ALIGNMENT PROCEDURE:
Tune Band Tune Adjust the following
| Connect Output Generator  Switch Radio for maximum peak
Steps  of Generator to to to to output
1. Tuning condenscr stator 453 ke Best Quiet point on  2nd and lst
(RF) in scrics with .05 mfd. high frequency transformers.
end of dial.
2. Ant in series with 200 mmf. 1500 k¢ Best 1500 kc on dial. BC Osc. Trimmer
3. Same as above 1500 ke Best Sig. (1500 kc). BC Ant. Trimmer
4. Same as above 600 ke Best 600 kc on dial.  BC Osc. padder.
Ant. Coll core.
5. Same as above 1500 ke Best 1500 kc on dial. BC Osc. trimmer.
BC Ant. trimmer.
6. Ant. in serics with 400 chm 6Mc SW1 6Mc on dial. SW1 Osc. trimmer**
Carbon resistor
| 7. Same as above 6Mc SW1 6Mc SW1 Ant. trimmer.
8. Same as above 2.5Mc SW1 2.5Mc SW1 Ant. trimmer.
Rock in SW1
Osc. padder.
9. Samc as above 6Mc SW1 6Me  (sig.) SW1 Ant. trimmer.
SW1 Osc. trimmer.
10. Same as above 21Mc SW2 21Mc SW2 Osc. trimmer. *?
SW2 Ant. trimmer.
11. Same as above 21Mc SW2 Sig. (21 Mc).  SW2 Ant. trimmer.

“Before alignment set dial pointer on dial point marker with condenser platé fully meshed.
*#*Caution adjust to peak closest to minimum trimmer capacity.

©John F. Rider
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ESPEY MFG. COMPANY, INC.

MODEL 5283
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!‘ 8ROADCAST
Loor

8.C ANT
LOADING CON.
—_—
3
b‘ IO

X101

/ S
‘// L2 cso%cnozn
{ =
- - — 4'

ESPEY MFG. COMPANY, INC.

c605 (1500 | o b

uwr 1| ls

coo-fy T Rhrew |

€803
230MMF

T7

RATIO DETECTOR

MHOOZL 511

TRANSFORMER |
R4I10
220
KA
'1_95‘0'7 .
8 MFO
F 230V

R904
1000

—
= |
t t
P | {
|
X 701 1
PHONG PICKUP
INPUT SOCKET ) LR L] e
Y TP + ((-‘ O
2 o
s 3
e FAONT OF
R
nr0e
L AAA-—t——
t Mg .

SAND SWITCH BHOWN IN POSITION HO. 3
(REAR ViEW)

i—PHONO

SAND SWITCH POBITIONS

—F M.
3—3TANOARD SAOCADCAST

AC INPULY
108123 VOLTS

—
~ P90}

D> wro .

60 CYCLES

ALTERNATING CURRENT
03 WATTS

vH VB v
6VEGT 6507 T7FY

/lJN! POWER
FOR PHONO MOTOR

a7 vi0 ve a7 vi v3
LAMP evegY S8NKT LAMP 6BAS 63G7

Vs
€ALS

viy
eus

x

»

13y

ve
(111]

128
ST TR

vr ve T ovie 52
s8Ee  (88A8) 16c4)

3| cer d Le cen s
800 LIUNY | 800 LIUnY cero
M MMF 500
" 3 4 T uwr
%06 -
M B 3
L = -

HEATER SCHEMATIC

T

YO LUGS 182

ADJUST TOP VIEW
ror

WIND ING

RTINS 4

LOLORED ™ 0
00K BOTTOM viEw

% THESE CAPMCITORS ARE CNILJSED IN
FACH CAN B ARE DART OF EACH COIL.

TEST &
SPEAKER SOCKET
(BOTTOM VIEW)

USE TERMINALS BAE

ONLY. TERMINALS A,CO
O ARE POR ALISNMEAY
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MODEL 512

BROADOASY

R1o2
470K RIO3
won

ESPEY MFG. COMPANY, INC.

.08 MFD

1
€706

RT0I
220K

X904

T7

RATIO DETECTOR
TRANSFORMER

6ALS

2000
MMF,

AUDIO
OUTPUT JACKS

HIGH
LEVEL

FM-AM TUNER
MODEL
512

X 7Ot
PHONQ PICKUP
INPUT SOCKET

LR{-1]

2 MEG.N

£33

BAND SWITCH SHOWN IN POSITION NO.3

(REAR VIEW)

2 MEG. n

SAND SWITCH POSITIONS®
I~ PHONO

=P M,
3=STANDARD SROADCAST

AC INPUT

P0I
105-123VOLTS j )——-——
60 CYCLES :

ALTERNATING CURRENT

€5 WATTS

uniuiTy

SOCKET GSO?

LAMP

LINE POWER
FOR PHONO MOTOR

LINE POWER FOR AMPLIFIER
[+ ]

P.A. SYSTEM

5Y3GT =

Via

o v
g

ve
GBES

vr
SBEE

Ve
{6BAG)

!
HHF

IIUN

cei3 V7 Le T
06 fiuny
.“F

HEATER SCHEMATIC

VOLTAGES AVAILABLE
AT_UTILITY SOCKET
PIN n} G.3V.AC. AT | ANP.

@7/ PiN @2 IS GROUNDED TO
CHMASSIS INTERNALLY.
®4 8+ 220V. AT 20 MA.
@1 8- CHASSIS GROUND
®3,56,8 NO CONNECTIONS

TO LUGS Iag

ADJUST TOP VIEW

BOTYOM VIEW

&= THESE CAPACITORS ARE ENGLOSER IN

EACH CAN @ ARE PART OF EACH COIL.

TEST SOCKEY
(POTTOM VIEW)

SOCKET TERMINALS

ART SOR ALIGNMENY
AND TEST PURPOSFS
ONLY.
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ESPEY MFG. COMPANY, INC.

T7

RATIO DETECTOR
TRANSFORMER

VODEL 5@‘

a0

220

no
—i.C 407
Fr- S MFD
250V

L

R8O3 - 47X

- 20MFD

[e]e]]

X TOt

PHONO PICKUP
INPUT SOCKET

SAND SWITON SNOWN IN #OSITION NO. 3

POWER CABLE_PLUG
TO POWER SUPPLY

(REAR vIiEW)

UME RBOS5, IMEG
— CONNECT TO MODEL 514
caca JTREBLE POWER SUPPLY B AMPLIFIER
T~ WITH POWER CABLE ASS'Y.
250 MMF A PART # A13.043
— ~\x904 |
c803 o =
BASS 4 'L
R8O2 AUDIO UTILITY SOCKET
MESN QUTPUT JACK
o e YYD PIN CONNECTIONS
CONNECT TO AUDIO AMPLIFIER . CHASSIS GROUND B—
MODEL 54 WITH AUDIO 21 63V, FILAMENT
CONNECTOR CABLE 7. (PIN #2 IS GROUNDED)
PART % AI0.394 4 B+ 220V,
NO CONNECTIONS
i -
|
Vo v8 a7 va * a7 vi v3 vs Vi3
£J5 6507 LamP 6BHT  LAMP  68A6 6SG7  6ALS L3175
Iy 7 £2 I 7 T4 4 |
§ 51_' ]
rR708 § 1
4
1M A 2 2 2 2 3 3 6 TEST SOCKET
UT)LIY‘!’ - = J_— -:_ggg‘ = = = (BOTTOM VIEW)
SOCKE = N E = = = T =
c708 e . SOCKET TERMINALS
L ARE FOR ALIGNMENT
2.0.0'9 5‘;%‘ ‘;le " (ggs) (::;") RFC TO LUGS 182 _’® :):EYTEST PURPOSES
s{ cen_L3 éu T AY l '
300 LIUHY | 500 LIUNY c810 —J
MMF MMF 500 a0J ST TOP VIEW
MMF FOR
4 c6t 3 N 3_-: ™ WINDING
wurl g s | @
BAND SWITCW POBITIONS = = - = | P o
i—PHONO TO LUGS 384
eLiLh HEATER SCHEMATIC COLORED
3~STANDARO OROADCAST oot

S0TTOM VIEW

% THESE CAPACITORS ARE ENCLOSED IN
EACH CAN B ARE PARY OF EAOH COIL.
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FADA RADIO & ELECTRIC CO., INC. MODEL 790
TUBE LAYOUT
@ PILOT LAMP — BLUE BEAD BAYONET
c o
. 4
ANT.F. M.
LI4- QSMC ~ANT.
J’ @r‘//lsooxc.

” v
RF(Fm) |'Il o ___/OSC.
Li3-98 MC. 1680 KC.
| ‘@
"‘—OSC.F,M
Li
\ .<—L12 SSMC

1\
\\
\
X 456KC |o 7M

T3-108MC
0SC. F. M.

——L2
456 KC,

L6
L8 6B A6
e (9 @
10.7M

BALLAST
117.24

LII LLQ L L7
456 KC. |
L PHOMO INPUT

5 GROUND.

LINK 2 TO 3 FOR INT. F. M. ANT.
4 EXT BG. ANT.

I 2 3 4 5
TUNING RANGE
| 82 -EXT. FM. ANT. L 08 oo 16 G0 5

F.M.— 87MC.— I09MC.
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FADA RADIO & ELECTRIC CO., INC.

MODEL 790
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FADA PAGE 19-3

FADA RADIO & ELECTRIC CO., INC. MODEL 790
ALIGNMENT PROCEDURE
No attempt should be made to realign the various circuits until all other causes have been checked, unless the condition is so
obvious as o indicate that realignment is necessary. Then proceed as follows:
AM:
Band switch in A.M. position
Volume Control and Tone Control in maximum clockwise position.
Low range A C. meter connected across voice coil to indicate output.
Keep signal generator attenuated so as to maintain Y, scale reading on output meter.
Make certain that the dial pointer is exactly horizontal when variable condenser is fully meshed.
. . . Refer to Chassis Layout for
RDeizel”et' ngx;_al (::lee:zmtor }{)x:xtmn:‘s; Cén:e::tt&g; ‘_’1 Location of component to be
a req Y en enerator To: adjusted
Variable Cond. . .
el Graea 456 KC | MF Control Grid 6BE6 tube, Adjust L1, L2, L3 and L4 for
1 pin #7. maximum output.
Variable Cond Top of first section of variable
fully open. 456 KC 1 MF condenser (stator of the AM.- Adjust LS for minimum output.
R-F. section.}
Variable Cond.
fully open. 1680 KC 200 MMF Terminal #4 on back of loop. Adjust Tl for maximum output.
1500 RC . . .
4 1500 KC 200 MMF Terminal #4 on back of loop. Adjust T2 for maximum output.
600 KC Check tracking and bend
5 600 KC 200 MMF Terminal #4 on back of loop. slotted end plate (first section)
' of variable if necessary.
FM.:
Band switch F.M. position. Allow at least 10 minutes “warming up” period.
Use a standard V.T.V.M. with zero center setting.
Use an A.M. signal generator with no modulation, taking harmonics if fundamentals are not available.
Keep signal generator attenuated so as to maintain approximately a 3 volt reading.
Make certain that the dial pointer is exactly horizontal when variable condenser is fully meshed.
Receiver Signal Generator Signal Generator V.T.V.M. Connected l:ei.:rccxtgonc‘:!“g:ml};z::ts
Dial at: Frequency Connected to: to: to be adjusted
Control grid Pin #1 6BAb6 q :
: 98 MC 107 MC (2nd. IF) Socket Series Acr.Ofs the twlc: (1300),?00 chm | Adjust L6 an‘;imLZn for maximum
' with 0l Condenser. SIS ILICIE ) put.
98 MC Control grid Pin #7 6BE6 Shunt L9 with a 680 chm carbon
2 10.7 MC Socket Series with .01 con- " resistor and adjust L8 for
. denser. maximum output.
98 MC Shunt L8 with a 680 ohm carbon
3 10.7 MC resistor and adjust L8 for
’ maximum output.
: 98 MC 107 MC - “ Adjust L10, L11 and L6 for
! maximum output.
Adjugt L7 for zero output. {Check
98 MC 107 MC Gr‘."";ni lead 0{1 ‘:nTyMr:g zero setting of V.T.V.M.}) Meter
5. ’ poug ; el .S(i % SUCRS should register reverse when slug
[FEIS0 YD [eliab Lok is rotated through zero output.
. . . Adjust T3 for maximum output.
Terminals 1 & 2 in series ) : ;
108 MC - Starting witk the trimmer at
6 108 MC with 2 130 ohm carbon re- Same as step #1. minimum capacity use the first
sistors.
peak.
88 MC 88 MC Adjust L12 for maximum output.
Repeat steps 6 & 7 until L12 requires no further adjustment.
8.
o 98 MGy 98 MC Same as step #6 Same as step #1. Adjust L13 and L14 for maximum
3 output.
Caution: If any adjustments are made in the AM.-LF.'s after the F. M.
[F's have been aligned, it would be necessary to readjust the F.M. LF.’s.

®John F. Ridér
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MODEL 790

FADA RADIO & ELECTRIC CO., INC.

|

Series B etc.
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PAGE 19-6 FADA

Serles B etc,

ALIGNMENT PROCEDURE

Nc attempt should be made to realign the various circuits until all other causes have been checked, unless the condition is so
ckvious as to indicate that reclignment is necessary Then proceed as {ollows:

AM,
Bend switch in A M position
Vclume Control and Tone Control in maximum clockwise position.
Low range A.C meter connected across voice coil to indicate output.
Keep signal generator attenuated so as to maintain Y, scale reading on output meter.
Make certain that the dial pointer is exactly horizontal when variable condenser is fully meshed.

MODEL 790 FADA RADIO & ELECTRIC CO, INC. ]

Receiver Signal Generator Dummy Connect Signal z.'.l;.i © C!huuil L“?‘:' !:r
Dial at Frequency Antenna Generator To: S @3 G AD L0
adjusted
Variable Cond. s .
il GEa 456 KC | MF Cpmrol Grid 6BE6 tube, Adjust L1, L2, L3 and L4 for
L pin #7. maximum output,
Variable Cond.
y fully open. 1630 KC 200 MMF Terminal #4 on back of loop. Adjust Tl for maximum output.
1500 RC 1500 KC 200 MMF Terminal #4 on back of loop. Adjust T2 for maximum output.
600 KC Check tracking and bend
600 KC 200 MMF Terminal #4 on back of loop. slotted end plate (last section)
of variable if necessary.
FM:

Band switch F.M. position. Allow at least 10 minutes “"warming up” period.

Use a standard V.T.V.M. with zero center setting.

Use an A M. signal generator with no modulation, taking harmonics if fundamentals are not available.
Keep signal generator attenuated so as to maintain approximately a 3 volt reading.

Make certain that the dial pointer is exactly horizontal when variable condenser is fully meshed.

Refer to Chassis Layout

Receiver Signal Generator Signal Generator V.T.VM. Connected .
Dial at: Frequency Connected to: to: for hi:h;: :ldi(‘.';:::ononb
98 MC Control grid Pin #1 6BAG Across the two 100000 ohm | Adjust L5 and L6 for maximum

107 MC (2nd. 1F.) Socket Series

with 01 Condenser resistors marked X. cutput.

Shunt L8 with a 680 ohm carbon

tion of L12 and T4 :
2 9% MC 10.7 MC Isl::.ic;:nw;h 01 S:ndenser%n " resistor ard adjust L7 for
' ' maximum output.
98 MC Shunt L7 with a 680 ohm carbon
3 107 MC " " resistor and adjust L8 for
) maximum outou!.
. M 107 MC . . Adjust LS, L10 and LS for
. maximum output.

98 MC Ground lead of V.TV.M. to Adjust L& for zero output. (Check

5 107 MC - point A on schematic and 7e10  selling  of V.T.V.M) Meter
: probe to point B. should register reverse when slug

is rotated through zero output.

Adjust ‘T3 for maximum output.

Ground to terminal 1 and hot h ] ;
6 108 MC 108 MC side to terminal 2 in series Same as step #1. St_cr'tmg with !he tnmr:er i St
' with a 270 ohm carbon resistor. WY GEEEEdyy TR (M0 MG
peak.
7 88 MC 88 MC " " Adjust L1l for maximum output.
Repeat steps 6 & 7 until L1] requires no further adjustment.
8
9 105 MC 105 MC Same as step #6 Same as step #1. Adjust T4 for maximum output.
19 30 MC 90 MC Same as step #6 Same as step #1 Adjust L12 for maximum output.
L T Repeat steps 9 & 10 until T4 requires no further adjustment.

Caution: If any adjustments are made in the AM_-ILF.'s after the F. M.
[F's have been aligned, it would be necessary to readjust the F.M. LF.'s.

©John F, Rider
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PAGE 19-8 FADA

MODZEL 790 FADA RADIO & ELECTRIC CO., INC. —
Series B etc.
PARTS LIST
H Part No. Description Part No. Description
12.1 Tubular Condenser .002 200 W.V. 32.19 Carbon Res. 330,000 ohm Y2 W. =20%
12.19 Tubular Condenser .005 400 W.V. Carbon 1 .
12.6 Tubular Condenser .01 400 W.V. 32.20 Carbon Res. 470,000 ohm Y2 W. +20%
12.11  Tubular Condenser .05 200 W.V. Carbon
12.12  Tubular Condenser .05 400 W.V. 32.23 Carbon Res. 1 megohm '2 W. =20%
u 12.56 Tubular Condenser .005 200 W.V. Carbon .
+10% 32.24 Carbon Res. 2.2 megohm Y2 W. =20%
Carbon
) Res. 10 hm Y2 W. +20%
17.59 Ceramic Cond. 2 mmf =.5 mmf Insul S Censom Kes Carl;giqo m e °
17.78 Ceramic Cond. 2 mmf +=.5 mmf Insul. M750 32.41 Carbon Res. 1000 ohm 1| W. +=10%
17.79 Ceramic Cond. 5 mmf =.5 mmf Insul. Chatdsra
17.61 Ceramic Cond. 30 mmf =*10% InSll:ll. 32.40 Carbon Res. 200 ohm 2 W. =+10%
| 17.47 Ceramic Cond. 100 mmf *10% Chrisen
1721 Ceramic Cond. 100 mm{ +20% " 32.115 Carbon Res. 660 ohm 2 W. =10%
17.81 Ceramic Cond. 250 mmf +20% " Carbon
17.57  Ceramic Cond. 270 mmf *10% " 32.154 Carbon Res. 1500 ohm 2 W. =20%
17.62 Ceramic Cond. 500 mmf. +20% " 5o
17.45 Ceramic Cond. 1500 mmf +20% " 322 Carbon Res. 100 ohm Y% W. =10%
17.44 Ceramic Cond. 5000 mmif gmv " Carbon H
17.80 Ceramic Cond. 10,000 mmf{ gmv " 37.116 Coil Ratio Det.
17.46 Ceramic Cond. 10,000 mmf gmv i 37.112 Coil F.M. 1st. LF.
17.28 Ceramic Cond. 10 mmf{ *+20% " 37.132 Coil F.M. 2nd LF. i
37.138 Coil B.C. Ist. & 2nd LF.
. 37.194 Coil B.C. Oscl.
L . oil FM. RF. (Made at Fada)
22.31 Electrolytic 25 mf 25 W.V. Alum. Tube 37193 Coil BC. Loop H
22.53 Electrolytic 4 mf 50 W.V. Alum. Tube 77128  Crystal
27.37  Variable Cond. With drum 77.125  Dial Plate
| 77.126  Dial Pointer
32.109 Carbon Res. 22 ohm Y2 W. +=10% 77.152 Dial Scale
Carbon 77.5 Dial Cord
32.1 Carbon Res. 68 ohms Y2 W. =10% 77 .4 Dial Spring
Carbon y . 77.124  Vernier Drive
32.3 Carbon Res.clsgbcc::ms 2 W. =10% 97.138  Baffle Speaker
324  Carbon Res. 150 ohm % W. =10% L
Carbon ) 97.130 BCICk. 1
325  Carbon Res. 220 ochm ¥ W. +10% 97.131W Cabinet (Walnut)
i el 97.131V Cabinet (Ivory)
3230  Carbon Res. 470 ohm Y% W. +10% 97.142 Metal Grille |
Carbon 107.24 Speak ith T . & Bracket 6" P
32153 Carbon Res. 820 ohm % W. +20% LIS Tl Uei, & BreE el O
Carbon 117.24 Ballast Tube
328 Carbon Res’clggfoﬁhm 2 W. x10% 1329 Ceramic Trimmer 3-12 mmf{ NPO
Carbon Res. 15000 ohm Y2 W. =10% 142.45V  Knob Band Selector (Ivory)
Carbon 142.45W Knob Band Selector (Walnut)
Carbon Res. 27000 ohm Y2 W. *=10% 142.46V  Knob Tuning (Ivory)
Carbon 142.46W Knob Tuning (Walnut)
Carbon Res. 22000 ohm Y2 W. +=10% 142.47W Knob Volume (Walnut)
Carbon 142.47V  Knob Volume (Ivory)
Carbon Res. 220,000 ochm Y2 W. %+20% 142.48W Knob Tone AC-On-Off (Walnut)
Carbon 142.48V  Knob Tone AC-On-Off (Ivory)

© John F. Rider
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PAGE 19-10 FADA

MODEL 795 FADA RADIO & ELECTRIC CO., INC.
F.M. Tuner
ALIGNMENT PROCEDURE
No attempt should be made to realign the various circuits until all other causes
have been checked, unless the condition is so obvious as to indicate that re-
alignment is necessary. Then proceed as follows:
Remove chassis from cabinet, turn on tuner and allow at least 10 minutes
“"warming up'’ period.
Use a standard V.T.V.M. with zero center setting.
Use an A.M. signgl generator with no modulation, taking hormonics it tunda-
mentals are not available.
Keep signal generator attenuated so as to maintain a 3 V reading.
. Signal Signal Refer to chassis
Pl{)eiz?lz? Generator Generator c o\t’xﬁ‘éc\t,idd'to- Layout for location
) Frequency| Connected to: : of tnmmers.
D SIS |poess e | |
98 MC 107MC | (2nd LF.) Socket I2%2[)[_)0’[ ohrg. ) éd]ust LI, L2 for Maximum
Series with 0l esistors Pin # utput.
6ALS, Marked X.
1. cond.
pir?%r;trg]la%rld Shunt L4 with a 680 ohm Y
98 MC 10.7MC Socket Series with % \'Y carbon & adjust L3 for
9 0l Cond. maximum output.
Shunt L3 with a 680 ohm Y2
98 MC 10.7MC . 00 W carbon & adjust L4 for
3 maximum output.
| ) 98 MC S ) Adjust L5, L6 & L1 for maxi-
. mum output.
Ground lead of Adjust L2 for zero output.
V.T. V.M. to point | (Check zero setting of V.T.
98 MC 10.7MC A on schematic, V.M.) Meter should register
and probe to reverse when slug is rota-
5. point B. ted through zero output.
Variable Terminals 1 & 2
Condenser in series with (2) Adjust Tl for maximum out-
Fully open. 103MC 130 ohm carbon 2 Same as Step #1 put "Top” peak on trimmer.
6. W resistors.
Variable
Condenser Adjust L7 for maximum out-
87 MC H "
Fully closed. put.
7.
Repeat steps 6 & 7 until L7 requires no tfurther adjustment.
8
9 98 MC 98 MC | Same as step #6 [Same as Step #1 Adjust L8 & L9 for maximum
output.
L

|

©John F. Rider
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I : FADA RADIO & ELECTRIC CO,, INC.

ALIGNMENT PROCEDURE

‘ No attempt should be made to realign the various circuits until
‘ all other causes have been checked, unless the condition is so
obvious as to indicate that reali

ceed as follows:
Volume Control full on.
Low range A.C. meter connected across voice coil to indicate
output.
I Keep signal generator attenuated so as to maintain '2 scale
reading on output meter.

Make certain that dial pointer is exactly horizontal when vari-
able condenser is fully meshed.

FADA PAGE 19-13

MODEL 1005
|

i

gnment is necessary. Then pro-

Receiver | Signal Dummy Connect Signal Refer to Chassis i
Dial at: | Generator | Antenna Generator to: Layout for Location
1 ﬁ of Trimmers
Full Exactly Control Grid Adjust for
Open 456 KC 1 MF 12BE6 Tube Minimum Output
(Top) Rear Section T5 Note: On later production |4
2 Variable Condenser| this trimmer is eliminated.
Full Exactly Radiating Loop Adjust for
Open 1680 KC (2 meter) 20" from | Maximum Output
3 Receiver T6
Approx. Approx. Radiating Loop Adjust for
1500 KC | 1500 KC (/2 meter) 20" from Maximum Output
4 Receiver T7
Approx. Approx. Radiating Loop Check tracking and
6630 KC 600 KC (2 meter) 20" from | bend slotted end
Receiver plate (rear section)
5 of variable if necessary.

N BEAD BAYONET i

D PILOT LAMP BROW
| s— |

FJ"‘

OoscC.
1680 K¢

N
=

ANT.
1500 K¢

TUNING RANGE 530-1680 K¢

1005
TUBE LAYOUT

©John F. Rider
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[obEL, 10058 FADA RADIO & ELECTRIC CO., INC.

_ ]

PP,

4
LB S RS e e e N N R R R s ¥
Part No. Description
12.4 Tubular Condenser .005 mf 600 V
12.6 Tubular Condenser .01l mf{ 400 V
12.9 Tubular Condenser .03 mf 400 V
12.11 Tubular Condenser .05 mf 200 V
12.12 Tubular Condenser .05 mf 400 V
17.21 Mica Condenser 100 mmf = 109,
17.22 Mica Condenser 220 mmf + 109
22.19 3 Section Electrolytic Condenser 30-40-20 mf 150 W V.
27.20 Variable Condenser
37.57 Oscillator Coil
37.54 Loop Antenna & Back
3761 Input IF. Transformer complete
37.22 Output LF. Transformer complete
52.1 Volume Control w/switch
72.1 Power Cord (Approved)
77.78 Dial Pointer
7792 Dial Scale (Calibrated)
97.71 Cabinet — state color
142.25 Cabinet Knobs — state color
97.80 Cabinet Handle — state color
107.19T 4" P.M. Speaker with Transformer |
107.19 4" P.M. Speaker less Transformer
42.2 Speaker Transformer for Above
117.1 30 ohm 1 W. Resistor
Tubes: ]
Osc. Converter  12BE6 Power QOutput 50B5
LF. Amplifier 12BA6 Rectifier 35W4
Det. Avc. AF. 12AT6 —————‘!

©John F. Rider
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~bbTBRV,

EQUIPMENT AND PROCEDURE FOR ALIGNMENT

An output meter and a signal generator are required for proper alignment of these sets. The signal
generator should be calibrated at the following points: 455 Kc., 600 Kc., 1000 Ke., 1500 Ke., 3.5 Mc., 8
Mc., 9 Mc. and 20 Mc. All adjustments should he made with the volume control set for maximum, keeping
the signal generator output as low as possible to prevent AVC action and incorrect settings.

Connect the low side of the signal generator to the ground terminal on the chassis through a .1 Mfd.
condenser. Connect the high side of generator to antenna terminal through dummy load of 200 MMF
for broadcast band and a dummy load of 400 ohms for shortwave.

SET -
: DUMMY . SET GANG e s TO
STEPS ANTENNA GEN EAR’I{\TOR AT ADJUST LOCATED OBTAIN
1 SET VOLUME CONTROIL AT MAXIMUM
2nd. 1.F. Top of L.F. Maximum
2 Trimmers Trans. Output
Minimum Tst 1.F
3 RS ISE Trimmers
. Wave Trap Minimum
4 Broadcast ALY . Trimmer See Output
200 MMF 1500 K¢ 1500 Ke B.C. Osc. Illustration
5 ' ’ Trimmer on page
1500 Ke. 1500 Ke. LG, W one
6 Trimmer
” CHECK POINTER CALIBRATION AT 1000 Ke. & 600 Ke. S
S ol
8 Mc 8 Mc. RAVENNCES 5
8 Trimmer * o)
S.wW. 1 S.\W. 1 RF -
M Me. . =
9 400 ohms S LG S dle Trimmer ** See I:_‘)
CHECK 3.5 Mec Illustration ﬁ
10 ’ R on page =
SW. 2 Osc. | one =
Mec. : =
11 2D vl A Lile, Trimmer *
SW. 2 . SAV. 2 RF
12 400 ohms 20nHe, 20 bk, Trimmer **
CHECK 9 Mec.
13 | ¢

on the oscillator trimmers.

POSITION

CLOCKWISE.

TUNING GONDENSER IS IN FULL MESH

WHEN TUNING KNOB 1S TURNED
CLOCKWISE, POINTER MOVES FROM
LEFT TO RIGHT, DRIVE DRUM TURNS

**Use the peak nearest maximum capacity on the R.F. trimmers.

TUNING SHAFT
8 S W. SWITCH

*\Vhen aligning the Shortwave oscillators use the peak found farthest out from maximum capacity

ON-OFF SWITCH
& VOL. GONTROL

11

12SK7
0S¢

L]

ANT
0sGC

IF TRIMMERS

35Z5GT 12SA7 ‘ 12SK7
O Ol O | e
@ @

REGCT GONV

IF AMP

35L6GT

OUTPUT

125Q7
DET

AVG
AUDIO

@,

®Jonhn F. Rider

WWWeakneticantadiohistorv-com



PAGE 19-6 FARNSWORTH
| — e
MODELS ET-GbG7BRV, FARNSWORTH TELEV. & RADIO CORP. MODELS ET-6GGWTV,
CHASSIS C-172; CHASSIS C-172;
ET-667BRX, CHASSIS ET-668WTX, CHASSIS
C 161" Ref. No. Part No. DESCRIPTION C 16)‘"
1 77214 100M ohms . -
2 77216 220M oM — e i e Srere = o e e T e e A BT
3 77217 470M (OhMS - e o Emrpririnee =s 28 = torove | = e 5ebd] i = e B cre i
4 77266 22M. ONMS| s cmrar semin t cimio e e © S e = R b re 2 = = = — = — Ea
5 77259 150 ohms . e
6 77261 470 ohms e
7 77417 100 ohms, 4 watt, wire wound___________________________._
8 77344 666 ohms, 25 watt, wire wound___________________________
9 77258 100 ohms _ e
10 77270 2.2 megohms _ _ _ e
11 77304 1000 ohms, 2 watt. . _ _ . e ___
12 77273 6.8 MeZoOhMS o miclembnemrifeass Loe e cc e el o e - emmshm
14 77332 1500 ohms, 3 watt_____________ o _____.
15 77208 47 ONIMNS, " i rieenemim 2d ot mmmne = = o e = | e = o S e e a2
18 25360 .001 mfd. molded oil paper capacitor 600 V.________________
19 25365 .01 mfd. molded oil paper capacitor 600 V.________________._
20 25361 .1 mfd. molded oil paper capacitor 400 V.__________________
21 25362 .05 mfd. Molded oil paper capacitor 200 V._________________
22 25363 .02 mfd. molded oil paper capacitor 800 V.________________
24 25193 47 mmf. Mica capacitor_________________________________._
25 25284 470 mmf. Mica capacitor__ . _____________________________
26 25053 1000 mmf. Mica capacitor - ___ . _________________________
27 25187 240 mmf. Mica capacitor_ . _______________________________
29 25283 Electrolytic Capacitor 40-20 mfd. 300 V., 30 mfd., 250 V._____
30 26227 2 Gang Tuning Capacitor_ . _ . ___ ___ ______ o _____
31 78118 Volume Control . _ ... .. _______________________________
34 38650 Wave Trap Coil_o____________ . _________
36 27118 Line Cord _.________________ o ___________
38 90198 Band Switeh ___________________ .. _.____._
39 38651 Antenna Coil __ __ _ o __.___
40 26229 Wave Trap Trimmer____________________________________
41 26228 SW2 Antenna Trimmer__________________________________
42 26228 SW1 Antenna Trimmer___ _
43 26228 BC Antenna Trimmer.._________________________________
44 26228 SW1 Oscillator Trimmer_ . __ _ _____________________ . ______
45 26228 BC Oscillator Trimmer._ _______________________________
46 26238 'SW2 Oscillator Trimmer_ _ __ _ __ _______ _______ . _.____
47 38648 SW1 Oscillator Coil. . _ . ______ o _____
48 38647 BC Oscillator Coil . ___ o ___
49 38649 SW2 Oscillator Coil. . ______ o __
50 38536 Ist. I.F. Transformer__ . ____ __ . _ . _______________._
51 38537 2nd I.F. Transformer_ _ _ _ _ _ _ _ __ .
52 94179 Output Transformer _____ _ __ o ___
54 81146 Speaker _ __ _________ L ________.
56 42186 Dial Lamp 150 Ma.___._________________________________
‘80033 Antenna and Ground Terminal Strip______________________
31339 Dial Scale ______ .
60431 Dial Background _.___.___________ S P e R e
11329 Dial Pointer - i i o lemre T e e e e e o i
41106 Drive Cord (36" long approx.) and Springs. _______________
56994 Drive DIlM o msioepiieimm oo = —te = i mim = = = = = e o i T s = = —
80167 Molded octal tube socket ___ . _____________ ______________
07412 Back cover Ass’y. ET-667 BRX and ET-668 WTX___________
13541 Back cover Ass'y. ET-667 BRV and ET-668 WTV___________
09277 Knob and Set screw._ . __ o __________._
54091 Band Switch Lever_____________ _ . ____ o _______
05098 Baffle Assembly ET-667 BRV and ET-667 BRX_ ____________
05099 Baffle Assembly ET-668 WTX and ET-668 WTX ____________
H-263 Cabinet for ET-667 BRX and ET-667 BRV_________________
H-264 Cabinet for ET-668 WTV and ET-668 WTX________________
BOTTOM VIEW OF CHASSIS
— = -
Sw | ANTENNA TRIMMER ——
BC ANTENNA TRIMMER b  wavE TRAP TRIMMER
0 }
| Kb S - E— |
#EL S.W. 2 OSCILLATOR YTRIMMER
(FRONT OF CHASSIS)
BAND SWITCH
! g
€ ]
o/ M A ]
S \i
13 - v
1 i & FINISH LUG "B" INDICATED
8 ‘%( x ol D\ BY BLUE DOT
.kj? : SHORT WAVE 2 OSCILLATOR COIL
" 2
SEC 2 REAR SEC | REAR

©John F. Rider




_ FARNSWORTH PAGE 197
NSWORTH TELEV. & RADIO CORP. MCDEL K-ZbeI

SPECIFICATIONS

0 01 ] B L e ettt LA e e Superheterodyne
[ 105-125 volts A.C,

POWER ... e
50 watts at 117 volts AC,
FREQUENCIES: Standard Broadcast Band..... .. .. i o o .......540 Kc—1625 Kc
Intermediate Frequency... ... 455 Kc

TUBE COMPLEMENT
L S K T e sl b A b preomt RF Amplifier 12SQ7 . .. Det, AVC, Audio
12SA7 Converter-Oscillator  35L6GT ... ... .. .. .. ... Output
12SK7 o IF Amplifier 35Z5GT .. ..o S . Rectifier.
ANTENNA e Built-in loop (connection for external antenna)
SPEAKER ... Alnico #5 PM—6 x 9 Elliptical

ALIGNMENT OF THE RECEIVER

EQUIPMENT REQUIRED prevent A.V.C. action and incorrect alignment,
Signal generator, calibrated at 455 Kc, 600 Kc, The use of an excessively strong signal is almos
nd 1500 Kec. certain to produce misalignment.
g:tﬁ::eclingf;tgr Driver Connect the high side of the signal generator
to one side of the loop primary. Connect the
PRELIMINARY INSTRUCTIONS other side of the primary to the B-lead. The othe
Volume control is set to maximum. Keep the side of the signal generator should then be con
ignal generator output as low as possible to nected to the B-lead.

TABULATION FOR ALIGNMENT

Connect
. Set Generator Set Gang . To
Signal At At Adjust Located Obtain
Generator

Set Volume Control For Maximum Output

2nd 1. F.
Minimum Trimmers | Top of LF.
Transformer

Capacit
P y 1st 1. F.
Trimmers

To L

ch"img(13§ 0] On Tuni Maximum
sc. n luning | Qutput

1500 Ke. 1500 Ke. Trimmer Condenser P

Ant. On Tuning
1500 Ke. 1500 Ke. Trimmer Condenser

Check Pointer Calibration at 600 Kc.

©Jonn F. Rider
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FARNSWORTH TELEV. & RADIO CORP.

MOLDEL K-262P
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ﬂ_RNSWORTH PAGE 19-
FARNSWORTH TELEV. & RADIO CORP. MODEL K-262P

DIAL STRINGING CHASSIS LAYOUT
_’_T]’ RADIO-PHONO ON-OFF SWITCH
= j? TUNING SHAFT SWITCH & VOL. CONTROL
v
12SK7
TUNING CONDENSER IS IN FULL
MESH POSITION. WHEN TUNING || 0SC. 125Q7
KNOB IS TURNED CLOCKWISE, \ DET
POINTER MOVES FROM LEFT ANT.
TO RIGHT, DRIVE DRUM TURNS ™ R.F.
CLOCKWISE. AMP ANT. TRiM.

0SC. TRIM. IF TRIMMERS

AVC
AUDIO
$5ZSGT I2 A7 T 12SK7 rSLGGT
— RECT CONV. L IFAMPL OuUTPUT

Ref. No. Part No. DESCRIPTION

1 77185 150 ohm resistor..... ... ... R
2 77170 470 ohm resistor.. - o
3 77168 4700 ohm resistor ... ...
4 77246 15K ohm resistor ... ... . . -
5 77169 22K ohm resistor ... [
6 77178 220K ohm resistor ... B
7 77173 470K ohm resistor... ...
8 77171 2.2 Megohm resistor. om0 oo posoo=zas
9 77223 3.3 Megohm resistor.. .. ... ...
10 47177 6.8 Megohm resistor. . -
11 25182 .1 mfd. tubular cap.. 200 volts..
12 25494 .08 mfd. tubular cap., 200 volts. ISP .
13 25181 .05 mifd. tubular cap., 200 volts. ... . . o
14 25195 .02 mfd. tubular cap., 600 volts.. SR
15 25186 .01 mfd. tubular cap., 400 volts. .
16 25193 47 mmitd. mica capacitor
17 25188 100 mmfd. mica capacitor..
18 25187 240 mmfd. mica capacitor...
19 25022 Electrolytic Cond. 30 mfd. & 20 mfd 150 volt_ = e
20 11448 Tuning Capacitor Assembly. . . . S U SU  B..
21 38484 Wavetrap Coil Ass'’y. e B .
22 38706 Oscillator Coil Ass'y.. B
23 94267 Filter Choke .. . . . . e
24 38322 1st LF. Transformer . cmaoo0a™ asao:
25 38324 2nd LF. Transformer
26 78048 500M Volume Control
27 94091 Output Transformer .
28 81188 Speaker . [
29 27050 Line Cord .. . seomas B
30 22198 Phone Accord . e,
31 22169 Pickup Cable . . o6 asnaaons e
32 90273 Band Switch . . e cacacs
33 38984 Loop Antenna Ass'y.
34 42186 Pilot Lamp Mazda 47

22199 Speaker Cable -

07692 Pointer Slide Ass'y..

59183 Dial Pointer

05047 Drive Cord Ass'y.

92192 Drive Cord .

31265 Dial Scale A

18058 Dial Background Ass'y. . . .. ..

59476 Knob .. .

H-313-1 Cabinet and Packing—Mahogany. ..

H-313-2 Cabinet and Packing—Walnut. ...

H-313-3 Cabinet and Packing—Maple . ... ...

All Resistors are % watt, 20% Tolerance

— me———-

©Jonn F. Rider
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MODELS 19N, 2wl FARNS

26Nl, 31NL, 11N,
1161%&, 21LPL , 21%11\11{.

i Model Cabinet Record Changer
118P4 Georgian 41E-MP
116P4 Sheraton 41E-MP
31P4 Hepplewhite P-71
30P4 French Provincial P-71
29P4 Early American P-71
24P4 Hepplewhite P-71
21P4 Chippendzle P-71
116N4 Capehart 41E
114N4 Early Georgian 41E
31N4 Sheraton Panamuse P-63
26N4 Modern P-63
24N4 Hepplewhite P-63
19N4 Hepplewhite P-63

)RTH TELEV. & RADIO CORD. MODELS >

RECEIVER SPECIFICATIONS

P, 30P
31rl, 116PL, 118

1,

“Whistles” and Heterodynes

Check IF rejection ratio by application of signal
generator at the intermediate frequency to the
antenna terminals. :

A defective wave trap will cause heterodynes.
Low Volume

If low volume of N4 combinations is experi-
enced, we suggest the following:

1. Test tubes.

2. Check alignment of the receiver.

POWER AND VOLTAGE REQUIREMENTS |

185 Watts at 117 Volts.____._..___...__._.. .. 60 Cycles 105 to 125 Volts... ... . AC

DIAL SCALE

SECTION 1
RECEIVER FREQUENCIES
AM Broadcast Band....._.........___. 540 to 1600 Kc. IF(AM Band)................__.__._... 455 Kc.
FM Band................__...... 87.5t0 1085 Mc. IF(FM Band).............._........_ 10.7 Mec.
TUBE COMPLEMENT
Application Type Type Application
FM RF Ampl.. ... 6AGS 6H6.........._ FM Detector, AVC
FM Converter-Osc..............coooo . 6SB7Y 6SC7*....oi...Phono Pre-Amplifier
AM RF Converter-Osc.................._.__.___. 6SA7 6SL7......... ... Audio Ampl.,, Phase Inverter
AM RF Ampl. FM 1st IF Ampl.......... . 65G7 6V6.. . ... Power Output
AM IF Ampl, AM Det., FM 2nd IF Ampl. 6SF7 5Y3GT....._._ """ Rectifier

The conversion of FM Dial Scale readings to
frequency may be made from the following analysis:

The FM band extends from 88 to 108 mc.,
each station channel 200 kc., in width, Channel
201, that lowest in frequency, has center frequency
at 88.1 mc. Each succeeding channel is successive-
ly 200 kc., higher, so channel 202 is centered at
88.3 (200 kc. higher) channel 203 is centered at
88.5 mc., etc.

The AM Band conventionally calibrated in Kilocycles - FM Band is marked with the new Channel Numbers

ANTENNAS

FM 200 220 240 260 2§0 300 FM

. [ [ [ [
a8 92 96 100 104 108
MEGACYCLES

P4 & N4 series instruments both incorporate
two internal antennas; a loop antenna used in
H broadcast band reception and a folded-dipole
antenna used for FM reception.

These internal antennas are intended for use
only in the presence of adequate field strength, as
in large metropolitan areas where local stations
supply the majority of desired programs. Neither
a loop nor a dipole element which is within the
confines of the cabinet can be considered as efficient

]
© John F. Rider

signal pickup devices and, should field strength re-
quirements be not fulfilled, it will be necessary, for
satisfactory reception, to install an efficient outside
antenna.

Both the loop and the dipole (internal or ex-
ternal) antennas exhibit certain characteristics of
directivity, with which the experienced serviceman
is familiar, which should be borne in mind when
locating the receiver (or external antenna) in the
home.




FARNSWORT GE 19-11

FM ANT
MODIFICATION KIT NO. 41140 TR
The N4 tuner modification kit no. 41140 was
issued for the purpose of revising the Phono

Pre-Amplifier circuit of the tuner, in the field.

FM ANT
SLUG
.

If the N4 tuner is of early production (C-175)
then the circuit is different

N4 tuners that have not been modified by
modification kit no. 41140 will have the Phono
Pre-Amplifier circuit

FARNSWORTH TELEV. & RADIO CORP.

\‘

[ This was so that P-71 record changers, using the sace

| variable reluctance pickup could be incorpo- Fh&*

|rated in N4 instruments already in the field. FMRE

| The kit is also applicable to N4 tuners that are

'used with the 41E record changers. A kit was  esery

lalso issued for the purpose of revising 41E ¢y osc

changers to equal the new 41E-MP, by addition l:w‘-ggc" >

of the variable reluctance pickup, the Noise TRIM

Eliminator and various other modernizations. ';—’RIF(%';}'
The N4 tuner which has been modified, fol- (4T FWIF

lowing the instructions accompanying kit no. SEC(BOT)

141140, is the electrical equivalent of the P4 tuner -

*6SC7 in P4 Chassis

MODELS Nip, Ph, |

Series, Capehart

BC 0SC. PAD.  BC OSC. TRiN

8T IF PRIM
TRIM

2N IF SEC
TRIM.

TRIM.

18T |F SEC
TRiM

EHE

—FM IF PRIM
{TOP)

g L FMIF SEC
{ (BOT)
T 6VeGT

" I}

TN

6SL7
65F7
6V6GT

280 FM (F
SEC. (BOT)
2% FM IF PRI (TOP)

ALIGNMENT OF THE RECEIVER

Two methods of alignment of P4 & N4 re-
ceivers are presented. Service shops possessing
a suitable sweep generator and oscilloscope will
effect a considerable saving of time by using the
first method.

The alternate method using an amplitude modu-
lated signal generator is preferred by some service-
men. This method requires careful attention to de-
tails to attain accurate alignment.

| GENERAL INSTRUCTIONS
1. Adjustment of Dial Pointer

1. Equipment required will be an oscilloscope,
a frequency modulated signal generator covering
the range 87.5 mc to 108.5 mc on fundamentals, a
sweep generator producing a signal of 10.7 mc
and sweeping at least 150 k¢ each side of 10.7 mc,
and an outpur meter.

2. The vertical or “Y"” axis terminals of the
oscilloscope should be connected between pin 3 of
the 6H6 discriminator and ground. The sweep volt-
age of the sweep generator should be fed to the
horizontal or X"’ axis terminals of the cscilloscope.
The 10.7 mc output of the sweep generator should
be fed into the grid of the 6SF7 tube through a
condenser of approximately 3300 mmfd.

3. Remove the negative lead of the 4 mfd.
electrolytic from pin #3 of 6H6 socket. Remove
6SL7 tube from socket. Turn the set on and turn
both the tone control and the volume control all
the way to the right. Detune the secondary of the
third FM IF transformer by turning the bottom
slug screw out as far as possible. Adjust the primary
top slug screw, until pattern (A) appears on the
oscilloscope. Adjust the secondary, bottom slug
screw, until pattern ““B’’ is obtained on the oscillo-

‘ scope and until both sides of this pattern are sym-
| metrical.

4. Remove the 10.7 mc output of the sweep

To prevent misalignment, do not proceed with
alignment until dial pointer has been checked for
correct mechanical adjustment

2. Test Signal Conditions

All alignment shall be done with only suffi-
cient signal amplitude to provide satisfactory
signal to noise ratio, and acceptable pattern size
on oscilloscope or readable output on output
meter. The use of excessively strong signal is
almost certain to produce misalignment.

ALIGNMENT OF FM BAND

generator from the grid of the 6SF7 tube and con-
nect to the grid of the 6SG7. Align the second FM
IF transformer as in paragraphk “3.”

5. Connect the 10.7 mc output of the sweep
generator to the signal grid of the 6SB7Y, (pin 8)
detune secondary of the first FM IF transformer
and tune primary as before for pattern (A). Tune
secondary for pattern “C’’ and make both sides
of pattern as symmetrical as possible. This com-
pletes alignment of the FM IF transformers.

6. Reconnect the negative lead of the 4 mfd.
electrolyitic to pin # 3 of the 6H6 socket and move
the oascilloscope leads to the middle terminal on
third FM JF (to which tertiary winding connects)
and ground. With the sweep generator connected
to the 6SB7Y signal grid as before, the discriminator
pattern (D) should appear on the oscilloscope if
the IF alignment instructions have been followed
carefully. Remove the oscilloscope and sweep gen-
erator leads and reinstall 6SL7 tube in socket.
Never adjust AM IF transformers without re-
checking FM IF alignment.

7. Connect the 87.5 to 108.5 mc signal gener-
ator to the antenna socket of the receiver through
a 300 ohm resistor. The generator should be fre-
quency modulated at some frequency in the audible
range. Connect output meter across secondary of

2Np IF PRIM

BGC ANT TRiM
——+=BC ANT PAD

|

©John F. Rider
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PAGE 19-12 FARNSWORTH

MODELS Nl, Pl,
Series, Capehart

output transformer. Tune receiver to channel 300
FM dial. With signal generator set at 10%.9 mec
adjust oscillator trimmer condenser, third from
front, for maximum reading on output meter. Set
signal generator to 87.9 mc and tune receiver to
channel 200 on FM dial. Adjust oscillator coil
screw, third from front, (see chassis layout) for
maximum reading on output meter. Recheck os-
cillator setting for channel 300.

8. Tune signal generator and receiver to 105
mc (channel 285 approx.). Adjust converter signal

i
T

A B

FARNSWORTH TELEV. & RADIO CORP.

grid trimmer condenser, second from front, for
maximum reading on output meter. Tune signal
generator and receiver to 92 me, (channel 220
approx:) and adjust converter coil screw, (second
from front), to maximum reading on output meter.
Recheck converter trimmer setting at 105 mc (chan-
nel 285 approx.).

9. Repeat operations of paragraph (7) for an-
tenna trimmer condenser and coil. This completes
FM RF alignment.

&
1T

svesas

1
jgiassiis
T

ALTERNATE FM ALIGNMENT PROCEDURE

Necessary Equipment:
Signal generator.
Vacuum tube voltmeter or DC voltmeter 20,000
ohms per volt.
FM IF ALIGNMENT

Adjust dial pointer as outlined in section VII.

Connect voltohmyst from ground to pin #3 of
6H6. Connect generator tuned to 10.7 mc to pin
#4 on 68G7. Turn secondary slug of third FM IF
(closest to chassis) out as far as it will turn. Tune
primary of third IF for maximum negative voltage.
Tune primary and secondary of the second FM IF
for maximum output. Move generator to pin #8
of 6SB7Y and tune primary and secondary of first
FM IF for maximum output. Next tune secondary
of third FM IF to balance to zero volts, using high
resistance voltmeter connected to middle terminal
of FM IF transformer (tertiary winding).

FM RF ALIGNMENT

With high resistance voltmeter connected be-
tween ground and pin #3 on 6H6 socket, connect
generator between ground and small pin of dipole
antenna socket. Use very short leads on generator
and a 300 ohm resistor as a dummy antenna. Set
generator to 108.5 mc and gang to minimum and
adjust oscillator trimmer for maximum voltage. Go
back and check low frequency end. Next set gener-
ator at 92 mc, tune in signal on receiver, approxi-
mately 220 on dial. Adjust converter and antenna
slug for maximum voltage output. Set generator
at 105 mfd. Tune in signal on receiver, approxi-
mately 280 on dial. Tune converter and antenna
trimmer for maximum voltage output. Check ad-
justment of antenna and converter slugs at 92 mc.

ALIGNMENT INSTRUCTIONS FOR AM BAND

An output meter and a signal generator calibrated at 455 Kc., 600 Kc., 1500 Ke. and 1600 Kc., are re-
quired to properly align these receivers on AM band. Keep the output of the signal generator as low as possible
to prevent AVC action and false settings. Connect the high side of the generator to the blue wire found at

rear of set and low side to the white wire.

[ pumMmy SET GENER. I e
STEPS| ANTENNA ATOR AT SET GANG AT ADJUST LOCATED }:3
1 SET VOLUME AND TONE CONTROLS AT MAXIMUM 15
2 2nd IF I I
.1 Mfd. to con- 455 Kc. Minimum Trimmers* : Top of IF
1 verter RF Transformers
grid 1st IF ' |2
3 J Trimmers** | >
4 | 1600 Kc. 1600 Kc. B.C. Osc. I See Trimmer | &
| Trimmer ! Layout k4
5 1500 Kc. 1300 Kc. B.C. RF See Under 79
200 MMF. Trimmer** Chassis | g
G 1500 Kc. 1500 Kc. B.C. Ant. On Loop 1o
Trimmer | S
7 600 Kc. 600 Kc. 600 Kc. [ See Trimmer Y
Rock Gang I Padder | Layout S
8 600 Kc. 600 Kc. Peak loading I See Trimmer
coil slug [ Layout |
9 Recheck 1500 Kc. W
* Recheck after FM alignment.

** Not used on early production.

©John F. Rider
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B.C.RF COIL
F M GOILS

' TOTAL TURNS  TAP AT
antcon 23 1§ tumes
CONV COML 21 li TuRNS a:lo\.%
TAP osc co 34 1 Tumw )

BC OSCILLATOR COIL

] A /

CHY ¢
\
~

FINISH LUG (NDICATED BY GREEN DOT

FARNSWORTH TELEV. & RADIO CORP. MODELS NL, PlL,

Series, Capehart
RECEIVER RF-IF COILS

£367 GRI

S U ™y

Letters on terminals of coils correspond to similarly

lettered terminals on the coils shown in the circuit diagram.

OF THE TUNER

1. Adjustments of Dial Pointer

a. Tune teceiver to extreme low frequency end
of dial and set pointer to index at the last calibra-
tion mark of either scale.

b. Carefully determine that the gang condenser
plates are completely meshed with the pointer in
this position.

Warning: This adjustment is extremely im-
portant if subsequent alignment is to provide ac-
curate calibration.

NOTE: The pointer remains dark when the
band switch is in the phonograph position.

¢. Tune the dial across the entire range and
observe that the pointer line is a single sharply
defined line of uniform brilliance. If this is not
obtained, it indicates that mechanical adjustment
of the spacing of the light-box from the dial glass
1S necessary.

2. “Sticking” Light-Boxes

The traveling light-box may be sticking, causing
dial slippage. This may be due to (a) lubricant on
rods, (b) bent rods, (c) rough rods, (d) misalign-
ment of rods.

(a) The rods must be free of all lubricants.

Lubrication, momentarily helpful, causes gum
to form at the light-box mounting, resulting in
“sticking.”” Clean well with carbon tetrachloride.

(b) Bent rods must be
accurately straightened or
replaced.

(c) Rough portions of the
rod surface pav—
should be ShoRGe RudmER | r
cleaned with
crocus cloth until perfectly

o o

smooth.
I 3. Dral Glass Plate
Paint scratched. This -—I - - L—

is due to the light-box as-

sembly contacting the painted surface. Adjust
the horizontal positioning of the light-box for op-
tical focus of the projected line of light, so that
(1) focus is maintained throughout the entire path
of travel, (2) front of light-box assembly does not
at any point touch the scale. The clamps which
hold the glass rod in place may be clipped back if
necessary.

Touch-up paint may be obtained at automobile
service stations.

4. Control Knobs—Eccentric-—Loose —How
to Remove

A. Knobs eccentric (wobbly motion) or loose.

This may be caused by pinching together the
two halves of the split-shaft end. One-half section
becomes bent toward the axis of the shaft to a
greater degree than does the other. Re-form the
split portions of the shaft so that they are symmet-
rical with respect to the axis of the shaft.

B. To remove control knobs.

Loop a heavy cord behind the knob, bringing
out the two ends at opposite sides of the knob.
Pull both ends firmly. If the cord (both ends) is
brought out on one side only, there will be a tend-
ency to cause the difficulty of 4A, above.

5. Microphonics and Feedback

A. Microphonic tubes.

B. Check the variable condenser stator plates
to ascertain whether they are loose. If so, apply a
laquer cement to the clamp which holds the stator
plates to the insulating material.

C. ““Twin lead’’ to antenna binding posts may
be stapled to cabinet in taut condition. whereby
feedback is introducted mechanically. Re-staple
the twin lead, leaving somewhat free and loose.

D. On FM, microphonics and howl may be
caused by the lead from stator plate to sub-chassis
assembly being taut. Re-solder with less tension in
the flat ribbon lead.

NOTE: Oscillator trimmer may have to be
readjusted.

E. If howl on the FM position persists, the
following may alleviate the condition: Sponge
rubber bits added as shown in sketch. Rubbers
must be trimmed so that they will not touch rotor
plates when the condenser is fully-meshed. Ob-
serve dial calibration for any change resulting from
increased capacity.

© John F. Rider
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FARNSWORTH TELEV. & RADIO CORP. - VMODELS WL, PL,
Series, Capehart
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FARNSWORTH TELEV. & RADIO CORP.

331’9, 3)-3»?10

SECTION |
RECEIVER FREQUENCIES

Broadcast Band
Frequency Modulation Bdnd

540 to 1620 KC
87.5 to 108.5 MC

Intermediate Frequency—AM Band O T 455 KC
FM Band ________ - _.. 107 MC
TUBE COMPLEMENT
P7 P9 & P10
Type Application Type Application
6AGS AM-FM, RF Amplifier 6AGS AM-FM. RF Amplifier
12AT7 FM Oscillator-Mixer 12AT7 _FM Oscillator-Mixer
6BE6 AM Converter-Osc. 6BE6 AM Converter-Osc.
65K7 1st IF Amplifier. FM-AM 6SK7. Ist IF Amplifier, FM-AM
65K 7 2nd IF Amplifier, FM-AM 6SK7 2nd IF Amplifier, FM-AM
65K7 3rd IF Amplifier, FM 6SK7 3rd 1F Amplifier. FM
6T8 FM-AM Detector. AVC 678 _FM-AM Detector, AVC
and lst Audio Amp. and 1st Audio Amp.
6SQ7 Phase Inv. and Gas Gate 6VGGT Power Amplifier
6V6GT 12 Push Pull Power Amps. 5Y3G/GT Full Wave Rectifier
5Y3G/GT Full Wave Rectifier 6SC7- Phono. Pre-Amplifier
65C7 Phono. Pre-Amplifier
“ Used only in P7 and P9 instruments.
Total Number Of Tubes
P7--12 tubes P9—10 tubes P10—9 tubes
AMPLIFIER SPEAKER SYSTEM
P7 P9 & P10
12 watts . Power Output e ~ 8 watts
4 ohms Voice Coil Impedance 4 ohms
127 PM Type Speaker ___ 127 PM

40 to 12,000 c. p.s. - .

Frequency Response __

_ 50 to 10,000 c. p. s.

5P7, 32P9,

AUTOMATIC RECORD CHANGER
P7 P9 & P10

P-71 . Type - P-72 (P9)—P-73 (P10)
78 RPM ) Speed 78 RPM

POWER AND VOLTAGE REQUIREMENTS

Power Consumption-——-105 watts at 117 volts. Voltage—105 to 125 volts at 60 cycles per second.

ANTENNAS--INTERNAL AND EXTERNAL .

SECTION 1l

Two antennas are provided within the cab-
inet—a Capehart Low Impedence Loop and a
Folded Dipole, constructed of 300 ohm “twin
lead.”

The loop antenna provides signal pickup
for broadcast-band AM reception. This antenna
is a directional device (its radiation pattern
would show greatest signal pickup directly in
front and in back of the loop, with very little
if any pickup from its sides). Therefore, the
reception of a desired weak signal may be im-
proved by swinging the loop to a new position.
The loop is fastened to the inner cabinet wall
by means of two hmges which permit it to be
adjusted. The built-in loop normally provides
satisfactory reception, however in locations re-
mote from broadcasting stations or where poor
receiving conditions exists, an outdoor antenna
will improve reception.

By shorting terminals 3 and 4 on the antenna
terminal strip on the rear of the chassis, the
outdoor FM dipole (if used) can be utlhzed as
an outdoor antenna for AM reception. However,
if a separate AM outdoor antenna is to be used
the lead-in from the antenna should be con-
nected to terminal 4 on the antenna terminal
strip, on the rear of the chassis.

The half-wave folded dipole within the cab-
inet is for FM reception, connection being made
by a section of 300 ohm transmission line. It
should be borne in mind that the dipole is also
a directional device. Should the reception of
a desired FM station be inadequate after in-
stallation in the home, it may be possible to
correct the condition by relocating the receiver
in the room.

Internal antennas are intended for use only
in the presence of adequate fleld strength. as

©John F.
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in large metropolitan areas where local stations
supply the majority of desired programs. Neither
a loop nor a dipole element which is confined
within a cabinet can ke considered as efficient
signal pickup devices, therefore if field strength
requirements are not met, it will be necessary
for satisfactory reception, to install an efficient
outside antenna. .

When an outside dipole is used. disconnect
the transmission line to the internal dipole from
the Fahenstock clips on the rear of the cabinet

MODELS P7, P9, P10, FARNSWORTH TELEV. & RADIO CORP.

and connect the transmission line from the out-
side dipole to these clips.

The same chassis as used in the P7 instru-
ments is also used as an AM-FM chassis in Cape-
hart Television-Radio-Phono Combinations. In
this case an outside television antenna will be
connected to the clips at the rear of the cabinet
and it will be necessary to connect the antenna
terminals on the video chassis to terminals 1
and 2 on thesreceiver antenna terminal strip.

MAINTENANCE OF THE RECEIVER

1. Adjustment of Dial Pointer

a. Tune receiver to extreme low frequency
end of dial and set pointer to index at the last
calibration mark of either scale.

b. Carefully determine that the gang con-
denser plates are completely meshed with the
pointer in this position.

Warning: This adjustment is extremely im-
portant if subsequent alignment is to provide
accurate calibration.

2. Dial Slippage

a. The dial pointer may te sticking. caus-
ing dial slippage. This may be due to (a lubri-
cant on rod. (b) kent rod. ¢ rough rod.

ta) The rod must be free of all lubricants.

Lubrication. momentarily helpful, causes
gum to form at the pointer mounting, resulting
in “sticking.” Clean well with carbon tetra-
chloride.

(b) Bent rods must be accurately straight-
ened or replaced.

tc) Rough portions of the rod surface
should be cleaned with crocus cloth until per-
fectly smooth.

3. Replacing Miniature Tubes

Inadvertently inserting miniature tubes in
their sockets incorrectly will result in damage
to the tuke pins. Therefore extreme care should
te taken to see that the tute pins are properly
aligned with the tukte socket before applying
pressure to insert the tube. As an aid to the
serviceman we have placed an indicating mark
on the miniature tukte sockets to show the cor-
rect position for the center of the separation
space between the first and last pins on the tube.

SECTION IV

In this manner it is posible to line-up the tube

with the socket before exerting pressure.

4 Control Knobs—Eccentric—Loose—How to
Remove

a. Knobs eccentric (wobbly motion) or
loose.

This may te caused by pinching together
the two halves of the split-shaft end. One-half
section becomes bent toward the axis of the shaft
to a greater degree than does the other. Re-form
the split portions of the shaft so that they are
symmetrical with respect to the axis of the shaft.

b. To remove control knobs.

Loop a heavy cord behind the knob, bringing
out the two ends at opposite sides of the knob.
Pull both ends firmly. If the cord (both ends)
is brought out on one side only. there will be a
tendency to cause the difficulty of 4a, above.

5. Microphonics and Feedback

a. Microphonic tubes.

b. Check the variable condenser stator
plates to ascertain whether they are loose. If so,
apply a laquer cement to the clamp which holds
the stator plates to the insulating material.

c. “Twin lead” to antenna binding posts
may be stapled to cabinet in taut condition,
whereby feedback is introduced mechanically.
Re-staple the twin lead. leaving somewhat free
and loose.

d. On FM, microphonics and howl may be
caused by the lead from stator plate to sub-
chassis assembly being taut. Re-solder with less
tension in the flat ribbon lead.

NOTE: Oscillator trimmer may have to be
readjusted.

REMOVING CHASSIS FROM CABINET

Following is the suggested procedure to be
employed in removing the receiver and pre-
amplifier chassis from the cabinet for service

purposes.
Model 35P7

1. Remove the knobs.

2. Disconnect the A.C. cable and phono
input cable from the record changer. To do this
simply remove the two palnuts in the front of
the record changer slide drawer and lift the
drawer up just enough to reach in and remove
the plugs from the power socket and the phono
output jack on the changer. It will be necessary
to unfasten the cables from the changer slide
where they are held in place. Upon reassem-

blying the instrument. be certain that these
cables are again fastened so that they will not
ktecome entangled in the changer mechanism.

3. Remove the Phono Pre-amplifier chassis
by removing the three mounting screws which
fasten it to the cabinet wall.

4. Remove the pre-amp output cable from
the phono input jack on the receiver chassis
and disconnect the pre-amp power cable.

5. Disconnect the speaker cable and an-
tenna leads.

6. Remove the two mounting bolts in rear
of the receiver chassis and slide the chassis
out on the chassis mounting board. The mount-
ing board will have to be removed to get at
the underside of the chassis.

©John F. Rider
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Models 32P9 and 33P9

1. Remove the knobs.

2. Disconnect the a.c. cable and phono in-
put cable from the record changer. The under-
side of the changer is easily accessible from the
rear of the cabinet. Both cables are fastened to
the inner wall of the cabinet by means of insu-
lated staples, it will be necessary to remove
these staples. Upon reassembling the instru-
ment, be certain that these cables are again fas-
tened as they were.

3. Remove the phono preamplifier chassis
by removing the three mounting screws which
fasten it to the cabinet wall.

4. Remove the pre-amp output cable from
the phono input jack on the receiver chassis
and disconnect the pre-amp power cable.

5. Disconnect the speaker cable and an-
tenna leads.

6. Remove the molding from around the
glass escutcheon and remove the escutcheon.

7. Remove the chassis mounting bolts. (The
chassis is mounted on the wall of the cabinet.
The bolts, which are accessible from the record

PARTS IDENTIFICATION

MODELS P7, P9, P1C,
Serles, Capehart

storage compartment, are concealed by plug
buttons.) The two top bolts are to be removed
first, then loosen the bottom bolt slightly. Grasp
the chassis from the top, preferably by placing
the fingers under the dial background panel,
remove the final mounting bolt with the other
hand and then lower the chassis to the bottom
of the cabinet.

Model 34P10

1. Use the same procedure as described for I
models 32P9 and 33P9 with exception of steps |
3 and 4. (The 34P10 does not use the phono :

|

preamplifier.)

NOTE: It is not necessary to remove the
chassis from the cabinet to replace tubes or
dial lights or to remove tubes for testing in any
of these models. All tubes are accessible from
the rear of the cabinet in the 35P7. In the other
models there is a removable panel in the par-
tition separating the receiver and record changer
compartments. Tubes that are not . accessible
from the rear of the cabinet are accessible
through the opening provided ‘by this panel.

AM Conv. Coil

TUMING CONDENSER (W FULL WESH
POSITION TURW ENOB CLOCKWISE
AND 1AL WEEDLE MOVES 1% DIRECT-
1O% OF ARROW ANO ORUN MOVES
CLOCRWISE

Dial Stringing

SECTION V
RF. OSCILLATOR AND MIXER COILS

GREEN DOT INDICATES LUG “D"

AM OSC. Coils

:@E\&X&

TOTAL TURNS

MIXER COIL — 3%

0SC. COIL — 3%

TAP AT
1
2 TURN

lag2l
Is &28TURNS

FM Coils
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MODELS P7, P9, P10,
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FARNSWORTH TELEV. & RADIO CORP.

ALIGNMENT OF AM BAND

EQUIPMENT REQUIRED

A calibrated RF Signal Generator having fun-
damental frequencies of from 455 KC to 1620
KC.

A Voltohmyst. or some such high resistance
type AC voltmeter.

An insulated screwdriver.

GENERAL INSTRUCTIONS

For IF alignment the signal generator is
to ke connected through a .1 mfd. capacitor to
the grid (pin 71 of the 6BE6 AM converter
tube.

SECTION VI

For RF alignment the signal generator is
to ke connected through a .1 mfd. capacitor to
the RF section of the gang tuning capacitor.

For adjustment of the -wavetrap the 455 KC
signal should be connected to terminal 4 on the
Antenna Terminal Strip on the rear of the chas-
sis. The wavetrap is mounted on the loop
antenna.

The AC voltmeter can be connected either
across the voice coil of the loud speaker or if
the meter range is high enough, from plate to
plate of the output tubes, using a .1 mfd. capac-
itor for isolation.

TABULATION FOR AM ALIGNMENT

See page 11 for Trimmer locations

. ) ] L=
| ! CONNECT SET SET GANG \ TO |
i STEPS: GENERATOR | GENEAIFI{\TOR AT ADJUST | OBTAIN |
y
§ 1 I Set Bandswitch in AM position \
1 ! ‘K
); 2 ! Set Tone and Volume Controls at Maximum ‘
I
| 3rd LF. AM.
3 ' Slugs :
- PR -
4 | ?,"g Quiet 2nd IF. AM. |
-0 g |
el Grid Conv. tube 455 Kc Point Slugs i ]
3
5 ‘ I1st LF. A M.
Slugs
& I
. ; A M. Osc. E
| | ‘ Trimmer ) S
1620 O
, < Ke 1620 Kc AM RF. | - f
i E ! ' Trimmer | ;
= RF Section ‘ =
8 g | of 1500 Kc 1500 Kc AM. Ant. g
= ‘ GANG Trimmer ;
2
9 |E | 600 Kc 600 Kc AM. Ant.
1 Padder
A M. Osc.
1 0 .
I 0 600 Kc 600 Kc Padder*
I Check dial calibration at several frequencies. If not reasonably correct,
i . . N
| adjust oscillator padder. See Note -
f
! 12 Terminal 4 455 Ke Quiet Wave Trap MINIMUM
| Ant. Term. Strip Point on Loop OUTPUT

* This adjustment should be made while gang is rocked.

I After any adjustment of oscillator padder, repeat steps 4 to 8 inclusive.
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LOCATION OF TRIMMERS
SECTION Vil
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FM ALIGNMENT
SECTION IX

This section presents information on two
methods of alignment of Capehart receivers.
Those service shops possessing a suitable Sweep
Generator and Oscillograph will effect consid-
erable saving of time, as well as assuring more
precise alignment, by using the first method, the
sweep generator method. This is the method
used in factory alignment.

An alternative method, using an amplitude-
modulated signal generator, is presented in the
second portion of this section, which covers
alignment of FM, IF and RF stages.

The conversion of FM dial scale readings
to channel numbers can be made, with the help
of the charts shown here, from the following
analysis:

(2)

The FM band extends from 88 to 108 mc,,
each station channel 200 kc. in width. Channel
201, that lowest in frequency, has center fre-
quency at 88.1 mc. Each succeeding channel is
successively 200 kc. higher, so channel 202 is
centered at 88.3 (200 kc. higher), channel 203
is centered at 88.5 mc., 206 at 89.1 mc., etc.

e 8 ® o e s B eeacgreccgoeevgaoen @
FM 200 220 240 260 280 300 FM™
e B o o8 s o8 saes B e aas B o oo sl &

» U . . . .
88 92 96 100 104 108
MEGACYCLES

SWEEP GENERATOR METHOD OF FM IF ALIGNMENT

(3) (4)

These curves were obtained under ideal conditions and show curves to be expected. They should
be duplicated as nearly as possible.

1. Equipment required: Oscilloscope, 10.7
MC Sweep Generator, Voltohmyst and RF Sig-
nal Generator.

2. Make connection from vertical deflection
amplifier of oscilloscope to pin No. 2 of 6T8 dis-
criminator tube. Make certain that the 4MFD
electrolytic condenser is disconnected from this
same circuit. It is necessary that the lead to the
oscilloscope be shielded, of low total capacity
and connection to the receiver isolated by
means of a 47K resistor.

3. Connect Sweep Generator to last FM IF
grid (pin 4 6SK7) through a .001 MFD coupling
capacitor.

4. Connect a 350 mmf{. capacitor across the
discriminator secondary. Back out discriminator
secondary slug (top slug) as far as it will turn.
Align primary (bottom slug) to obtain a some-
what broad but single peaked curve. Then re-
move the 350 mmf. capacitor and tune the
secondary to obtain a curve similar to figure
1. This does not constitute a final alignment
of the discriminator, but is a convenient exped-
ient to assist in IF alignment.

5. Shift connection of sweep signal genera-
tor to the grid of the second FM IF tube.

NOTE: As alignment moves from stage to
stage, reduce input instead of reducing oscillo-
scope gain.

6. Align the third FM IF transformer by

first turning the secondary slug all the way out,
adjust the primary and then the secondary for
a symmetrical flat top pattern, as in Fig. 2.

7. Align second IF transformer in same
manner as described in Section 6. Note that the
width of the nose of the curve is the same as
ktefore, but the sides have become steeper as
in Fig. 3.

8. Connect the signal generator to the grid
of the mixer tube, in series with a 10,000 resis-
tor and a .001 MFD capacitor or loosely couple
by stray capacitance of an insulated wire.

9. Align first FM IF Transformer in the
same manner as’in Section 6. Note that the sides
of the curve have further steepened, but that
the nose of the curve has retained approxi-
mately the same width as in Fig. 3.

10. Connect 4 MFD electrolytic capacitor,
that was previously disconnected.

11. Connect oscilloscope to audio output
terminal of the discriminator transformer.

12. With sweep signal input to converter
grid, align discriminator transformer for con-
ventional discriminator pattern, as in Fig. 4.

15. Connect the signal generator to the
mixer tube grid. With an unmodulated signal
at 10.7 MC adjust the input to 190 microvoits.
Connect a voltohmyst to the AVC line. Rock
the signal generator until the peak is obtained
on the voltohmyst. With a 190 microvolt input
this peak should read -1 volt.

©John F. Rider
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Series, Capehart

SIGNAL GENERATOR METHOD

GENERAL INSTRUCTIONS

a. Tune receiver to extreme low frequency
end of dial and set pointer to index at the last
calibration mark.

b. Carefully determine that the gang con-
denser plates are completely meshed with the
pointer in this position.

WARNING: This adjustment is extremely
important if subsequent alignment is to provide
accurate calibration.

¢. With the pointer at the extreme low end
of the range, rotate band switch through all po-

sitions and note that the pointer line is accu-
rately indexed on both the AM and FM bands.

Unless otherwise indicated, the receiver con-
trols shall be set as follows during all alignment
oferations:

a. Set treble tone control to maximum
treble position.

b. Set tass tone control to maximum bass
position.

c. Set volume control to maximum.

FM IF ALIGNMENT

1. Connect a voltohmyst or high resistance
voltmeter on AVC line Inegative lead to pin 2
of 6T8 and positive lead to chassis) through a
.001 capacitor. Connect on AM signal generator,
set at 10.7 MC, to the grid of the last FM IF
amplifier. Connect output meter on voice coil
of speaker.

2. Turn the secondary slug of the FM de-
tector transformer itop slug) out as far as it
will turn. Then. tune the primary (bottom slug)
for maximum output | negative voltage) on the
voltmeter.

3. Connect generator to grid of second FM
IF amplifier (6SK71.

4. Detune the secondary of the 3rd IF trans-
former by turning out as far as possible.

5. Tune the primary of the 3rd IF trans-
former for maximum voltage. next tune the sec-
ondary for maximum voltage.

NOTE: In each step do not use an input
greater than necessary to give three volts AVC.

6. Connect signal generator to grid of first
IF amplifier (6SK7).

7. Detune the secondary of the 2nd IF am-
plifier by turning out as far as possible.

8. Tune the primary of the 2nd IF for maxi-
mum voltage. next tune the secondary for maxi-
mum voltage. =

9. Connect the signal generator to the FM
mixer grid (12AT7).

10. Tune the 1st IF transformer as in steps
7 and 8.

11. With the generator still connected to
the FM mixer grid and modulated with 400
cycles, about 200 microvolts input. adjust the
FM detector secondary slug for minimum out-
put voltage on the output meter which is con-
nected across the voice coil.

FM RF ALIGNMENT

1. Equipment required:
a. RF Signal Generator. Range 88 to
108 MC.
b. Output Meter.
c. Insulated Screw Driver.

2. Connect RF signal generator in series
with 330 ohm carbon resistor to ""high” side of
FM antenna socket. Connect output meter across
voice coil of speaker.

3. Set tuning control for pointer to cali-
brate at 108.

4. Apply 108 MC Signal.

5. Set converter and antenna trimmers at
minimum capacity.

6. Adjust oscillator trimmer by tuning from
maximum capacity to first signal that is heard,
and peak for maximum output.

7. Adjust antenna and converter trimmers
for maximum output.

8. Set tuning controls so dial pointer cali-
brates at 88 MC.

9. Apply 88 MC signal.

10. Adjust oscillator. converter, and an-
tenna slugs to maximum output.

11. Repeat operations 3 to 10 inclusive.

NOTE: The degree of adjustment required
in the tuning of the oscillator slug will deter-
mine the number of times operations 3 to 10
must be repeated until no further gain in sensi-
tivity is obtained.

12. Carefully tune across the entire FM
band for the observance of the dead or weak
spots that may be a resultant of improper align-
ment or defective components. This can be de-
termined by carefully noting the degree of
receiver noise, that is. high noise generally is
accompanied by good sensitivity.

MODELS P7, P9, P10}

©John F. Rider
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MODELS FARNSWORTH TELEV. & RADIO CORP.
P7, P9, P10,
Series, Capehart P7 INSTRUMENTS
Lo Ref. Part Description
Ref. I;:lrt Description No. No.
N o Mi il Ass'y. ... _.
1 77181 Ins. Carbon Res. 1 Meg. __________ 32 ggggg E‘IKI’I XSIS(OE(S{) Ass’y,y. -
o DUER) s, (CRTR90I S0, WIS —ocacpesiaass 75 38961 AM Conv. Coil Ass'y. -
3 77245 |Ins. Carbon Res. 68 .. .. _____ = 76 38962 AM Osc. Coil Ass'y. . ... __
4 77183 Ins. Carbon Res. 33K ___________. 77 38963 AM Loading Coil Ass'y. - ____ ...
5 77173 Ins. Carbon Res. 470K _._....... 78 13893 Low Impedance Loop Antenna
6 77172 Ins. Carbon Res. 47K ____________ Assembly _______.
7 77186 Ins. Carbon Res. 220 ... ... 79 13869 Equalizer Ass’y. (Pre-Amp Chassis)
8 77178 [Ins. Carbon Res. 220K ________.__ 80 95005 Bias Cell (Pre-Amp Chassis) .. __
9 77187 Ins. Carbon Res. 4.7 Meg. .- 81 05150 Dipole Lead and Plug Assembly _.
10 77169 Ins. Carbon Res. 22K ... 82 80439 3 prong socket (FM dipole) _~ .
11 77491 Ins. Carbon Res. 15 ohms ____ - 83 80469 Speaker Plug (part of #13897) _
12 77182 Ins. Carbon Res. 10 Meg = 84 94239 Output Transformer _____.______
13 77174 Ins. Carbon Res. 270 1W _ - 85 38996 Wave Trap Coil ____ ____ o
14 77492 Ins. Carbon Res. 3.3 ohms 1w 86 13897 12 PM Speaker & Output Trans-
15 77167 Ins. Carbon Res. 100K _____ former ... e
16 77463 Molded Res. 1000 ohms, 400 ohms 87 38898 Osc. Series choke __ L
17 77180 Ins. Carbon Res. 10K ... 3 31446 Dial Escutcheon (35P7) _ . . ____
}i 18 77184 Ins. Carbon Res. 22K __ . ______ 05144 Dial Drive Cord Ass’y. - - __
19 77246 Ins. Carbon Res. 15K ______ o 31439 AM Dial Glass - - _____
20 77240 Ins. Carbon Res. 3.3K ___________ 31440 FM Dial Glass _____ . L
21 77219 Ins. Carbon Res. 47 ohms ___ = 59492 Volume Knob _________.__ ___ . __
22 77022 Ins. Carbon Res. 10K 1W ________ 59495 Tuning Knob - - -------____
23 77462 Printed Circuit ______ S eeE el 59498 Band Switch Knob _____ _______
24 25273 Ceramic Cap. 1500 mmf. ________ 59496 Bass Tone Knob _____ . __________
25 25188 Ceramic Cap. 100 mmf. _________ 59497 Treble Tone Knob ______ ______.
26 25285 Ceramic Cap. 470 mmf. _________ 60428 Washer .. o
27 25193 Ceramic Cap. 47 mmf. ... 05151 Dipole Antenna Ass’y. . ____.___
28 25299 Mica Cap. 1500 mmf. .. ________ 15214 Drive Shaft Assembly ___________
29 77223 Ins. Carbon Res. 3.3 Meg. ... 80456 Miniature Tube Socket ___.______
30 25492 Ceramic Cap. 20 Mmf. ... 80479 Miniature 9-pin Tube Socket _ . ___
31 25493 Ceramic Cap. 50 Mmf. __________ 17213 Dial Back Plate Ass'y. - ______.___
32 25497 Ceramic Cap. 1 Mmf. ________ . . 55385 Drive Shaft Bearing - ...
33 25329 Ceramic Cap. 30 Mmf. (N750) -. 62032 Rubber Grommet (R. F. Chassis).
34 25427 Ceramic Cap. 240 Mmf. _________ 80139 Molded Octal Socket _____ ______
35 25504 Silver Mica Cap. 480 Mmf. +=3% __ 80239 Molded Octal Socket _______.___._
36 25196 Tub. Paper Cap. .05-600V. . _____ 58939 9-pin Min. Tube Shieldbase __.___
37 25186 'Tub. Paper Cap. .01-400V. ______ 58040-2
38 25184 Tub. Paper Cap. .003-600V. ______ Tube Shield (9-pin Min) o
| 39 25195 Tub. Paper Cap. .02-600V. .__.___ 80494 Bias Cell Mounting (Pre-Amp
40 25031 Tub. Paper Cap. .005-600V. ______ Chassis) - oo
41 25182 Tub. Paper Cap. .1-200V. _______. 80491 9-pin Min. Mica Tube Socket
42 25194 Tub. Paper Cap. .01-600V. _______ (12ATT) oo e - mndmae=— -
43 25270 Elect. Cap. 4 Mfd. 100V _________ 62172 Rubber Grommet - .- - .___.
44 25158 Elect. Cap. 25 Mf.-25V __________ 62189 Rubber Bushing ... ____ . . ____
45 25424 Elect. Cap. 30, 20, 20 Mf.-450V. __ 36260-003
46 25463 Elect. Cap. 20, 20, Mf.-450V. _____ Phil Rd. Hd. Wood Screw, #6 x 3"
47 25507 Ceramic Cap. 40 Mmf. (N-750) __ (Pre-Amp. Mtg) . _ -
48 26278 AM Conv. Osc. Trim. Strip ______ 80348 Pilot Lamp Soc. & Cord ___ o
49 26279 AM Ant. Trimmer . ... . ..-- 80522 Pilot Lamp Soc. & Cord - ____ .
50 26280 FM Mixer-Ant. Trim. Strip . 07674 Chassis End Brkt. Ass’y. (RH) __
51 26231 FM Osc. Trimmer _...-....-- = 07673 Chassis End Brkt. Ass’y. (LH.) ..
52 17210 Gang Capacitor & Drive Drum 05154 Light Shield __ ... __.___
Assembly __________._______ 04133 Dial Pointer Ass'y. . . -.__
53 38957 1Ist IF Trans. .. ________ . _.____ 55383 Pointer Rod _____ . _______
54 38950 2nd IF Trans. ... ____________ 62099 Rubber Grommet ___________ .. __
55 38951 3rd IF Trans. _______________ .. H.321 Cabinet (35P7) . ___ . ____
56 38952 Discriminator Trans. ... ___.____ 2000-323 003
57 94262 Power Trans. ._______________ = #10/32 x 1%~ Rd. Hd. Mach. screw ||
58 78159 Tone Control _.________ - (Chassis Mtg.) —_ - _.-__ ‘
59 78158 Volume Control ____ . ____.___ 2000-321 003
60 42185 Dial Light Mazda #44 _ . #1032 x 1" Rd. Hd. Mach. screw
61 38884 RF Choke (heater) _____________ (Chassis Mtg. Board) ________
62 27118 Line Cord __ .. _____ . _________ 2015-005 003 !
63 22193 Phono AC Cord & Socket .. ... #8/32 Steel Hex nut (Speaker Mtg.)
64 22173 Pre-Amp Power Cable (Fem.) .. 09374 Mtg. Spring Assy. (P-71 Changer)
65 22171 Pre-Amp Power Cable (Male) 37066-072
(Pre-Amp Chassis) - —m #10/32 Acorn Palnut (Changer
66 22169 Pickup Cable (Pre-Amp Chassis) . Mtg) oo
67 22170 Output Cable (Pre-Amp Chassis) - 13890 Air Compression Stay Arm (35P7)
68 80244 5 Prong Speaker Socket _________ 64481 Spring .. _._- U SN, S
69 80497 (SS) Power Adapter Socket __ _ . 37662 Cup Hook ___ .. .-
70 80030 Phono Socket ._____.____._____ - 36490 Spring Washer ___.___ . ___.__
71 90269 Band Switch ____._________.___ - 74611 Opecrating Instructions (35P7) ___.
72 38958 FM Ant. Coil Ass'y. _ .- __-
All resistors arc % watt unless otherwise specified
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CORP. MODELS P7, P9, P10,
Series, Capehart

FARNSWORTH TELEV. & RADIO

P9 & P10 INSTRUMENTS

I Ref. Part Ref.  Part
No. No. Description No. No. Description
1 177181 Ins. Carbon Res. 1 Meg. - _________ 73 38959 FM Mixer Coil Ass’y. ___________
2 77233 1Ins. Carbon Res. 1K _____________ 74 38960 FM Osc. Coil Ass'y. ... ____.
3 77245 Ins. Carbon Res. 68 ______________ 75 38961 AM Conv. Coil Ass’y. ... __.
4 177183 Ins. Carbon Res. 33K ____________ 76 38962 AM Osc. Coil Ass'y. .___________
5 77173 Ins. Carbon Res. 470K _______.__ 77 38963 AM Loading Coil Ass'y. - ______
6 77172 Ins. Carbon Res. 47K ______._____ 78 13893 Low Impedance Loop Antenna
7 77186 Ins. Carbon Res. 220 _____________ Assembly o memas
8 177178 Ins. Carbon Res. 220K ___________ 79 13869 Equalizer Ass'y. (Pre-Amp Chassis)
9 177508 Ins Carbon Res. 680K (P10 only)_ 80 95005 Bias Cell (Pre-Amp Chassis) ___.
10 177169 Ins. Carbon Res. 22K ____________ 81 05150 Dipole Lead and Plug Assembly __
11 77236 Ins. Carbon Res. 22 _________ 82 80439 3 prong socket (FM dipole) . ..
12 77182 Ins. Carbon Res. 10 Meg. . . .. 83 80469 Speaker Plug (part of #13897) __
13 77174 Ins. Carbon Res. 270 1W ________ 84 94235 Output Transformer . _____.___
14 77492 Ins. Carbon Res. 3.3 ohms 1W ___ 85 38996 Wave Trap Coil . ...
15 77167 Ins. Carbon Res. 100K __________ 86 13892 12 lf’M Speaker & Output Trans-
16 77463 Moldad Res. 1000 ohms, 400 ohms_ ormer _._._..._ .- -_---
17 77180 Ins. Carbon Res. 10K ___________ 87 38898 Osc. Series choke ____.._________
18 177184 Ins Carbon Res. 22K __________ 31460 Dial Escutcheon (32P9) ___._._____
19 177246 Ins Carbon Res. 15K ___________ 05144 Dial Drive Cord Ass’y. —___.___._.
21 177219 Ins. Carbon Res. 47 ohms .______ 31437 AM Dial Glass ___________._.___.
22 77022 Ins. Carbon Res. 10K 1W ________ 31438 FM Dial Glass — . ...____._____.
24 25273 Ceramic Cap. 1500 mmf. ________ 59495 Tuning Knob ____._ ... ...
25 25188 Ceramic Cap. 100 mmf. __________ 59508 Band Switch Knob __..__________.
27 25193 Ceramic Cap. 47 mmf. __________ 59509 Bass Tone Knob __________.._.__
28 25299 Mica Cap. 1500 mmf. ___________ 31459 Dial Escutcheon (33P9 &34P10) .
29 77223 Ins. Carbon Res. 3.3 Meg. 60428 Washer ______.. ...
(Pre-Amp Chassis) _____._.. 05}51 Dxpole Antenna Ass'y. ___________
30 25492 Ceramic Cap. 20 Mmf. __________ 15214 Drive Shaft Assembly ...
31 25493 Ceramic Cap. 50 Mmf. __________ 80456 Miniature Tube Socket ________ ..
32 25497 Ceramic Cap. 1 Mmf. ___________ 80479 Miniature 9-pin Tube Socket -
33 25329 Ceramic Cap. 30 Mmf. (N750) __ 17213 Dial Back Plate Ass’y. ...
34 25427 Ceramic Cap. 240 Mmf. _________ 37609 Plug Button 1" dia. - ...
35 25504 Silver Mica Cap. 480 Mmf. +3% __ 55385 Drive Shaft Bearing _____._____.
36 25196 Tub. Paper Cap. .05-600V. _______ 62032 Rubber Grommet (R. F. Chassis) - -
37 25185 Tub. Paper Cap. .002-600V. ______ 80139 Molded Octal Socket _. . .. ..
38 25184 Tub. Paper Cap. .003-600V. ______ 80239 Molded Octal Socket _ . ... ..
39 25195 Tub. Paper Cap. .02-600V. _______ 58939 9-pin Min. Tube Shieldbase __._ __
40 25031 Tub. Paper Cap. .005-600V. ______ 58940-2 Tube Shield (9-pin Min) ...
41 25182 Tub. Paper Cap. .1-200V. _______. 80494 Bias Cell Mounting (Pre-Amp
42 25194 Tub. Paper Cap. .01-600V. _______ Chassis) ...
43 25270 Elect. Cap. 4 Mfd. 100V _________ 80491 9-pin Min. Mica Tube Socket
44 25158 Elect. Cap. 25 Mf.-25V _____ . (12AT7) o oueecca-o -
45 25424 Elect. Cap. 30, 20, 20 Mf.-450V. __ 62172 Rubber Grommet _.___._._ ______
46 25463 Elect. Cap. 20, 20, Mf.-450V. 62189 Rubber Bushing __._.______.____
) (Pre-Amp Chassis) _._.___.__ 3626C-CC3
47 25507 Ceramic Cap. 40 Mmf. (N-750) __ Phil Rd. Hd. Wood Screw, 26 x 3"
48 26278 AM Conv. Osc. Trim. Strip - ____ ~ (Pre-Amp. Mtg) . ._______-
49 26279 AM Ant. Trimmer - .. __.._______ 80348 Pilot Lamp Soc. & Cord _ ...
50 26280 FM Mixer-Ant. Trim. Strip .- 80522 Pilot Lamp Soc. & Cord ___-___...
51 26231 FM Osc. Trimmer .- ._____.______ 07674 Chassis End Brkt. Ass’'y. (RH.) _.
52 17210 Gang Capacitor & Drive Drum 07673 Chassis End Brkt. Ass'y. (L.H.) ..
Assembly _________ ... __.___. 05154 Light Shield - ______._.___....___
53 38957 1st IF Trans. - - - o= 04133 Dial Pointer Ass'y. —__.._________
54 38950 2nd IF Trans. - - -————— - _-—-- 55383 Pointer Rod - . . .. ..
55 38951 3rd IF Trans. — - - —— o ——___ 62099 Rubber Grommet _____._________
56 38952 Discriminator Trans. ___ . ___._____ H-318 Cabinet ((33P9) oo
57 94262 Power Trans. - - —————————__ H-319 Cabinet (34P10) _________._____.
58 78153 Tone Control __________________ H-320 Cabinet (32P9) ___________..___
59 78155 Volume Control ___ . __________- 2000-325 071
60 42185 Dial Light Mazda #44 ____ .- #10/32 x 1% Rd. Hd. Mach. screw
| 61 38884 RF Choke (heater) ... .- (Chassis Mtg.) _.__________.
62 27118 Line Cord - - - - -~~~ 2000-321 003 .
63 22193 Phono AC Cord & Socket ________ #10/32 x 17 Rd. Hd. Mach. screw
64 22173 Pre-Amp Power Cable (Fem.) (Chassis Mtg. Board) ... ..
(P9 only) - _o__. 2015-005 003
65 22171 Pre-Amp Power Cable (Male) #8/32 Steel Hex nut (Speaker Mtg.)
(Pre-Amp Chassis) ... 09373 Mtg. Spring Assy. (P72 & P73
66 22169 Pickup Cable (Pre-Amp Chassis)_ Changers) ... ...-------
67 22170 Output Cable (Pre-Amp Chassis)_ 37066-072
68 80244 5 Prong Speaker Socket ________. #10/32 Acorn Palnut (Changer
69 80497 (SS) Power Adapter Socket ____._ Mitg Aot S onr e
70 80030 Phono Socket - - ..___ 74605 Operating Instructions
71 90269 Band Switch - . _-_____ (32P9 & 33P9) _.__.___.._--
72 38958 FM Ant. Coil Ass'y. __ _-ocooooo- 74608 Operating Instructions (34P10) ___

All resistors are % watt unless otherwise specified.
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PART |
SECTION | ELECTRICAL AND MECHANICAL SPECIFICATIONS
Recelver -~ Ampliflers - Speakers - Record Changer
Sour Band Broadcast ~ 540 to 1600 K.C. Band Spread - 25 and 31 Meters
Receiver Short Wave - 5.4 to 18 M C FM - 41,9 to SIMC
Type Receiver Circuit. & o o e o 5ol 5108 w015 dim o @ ol (s o o) o =c ol 06 G0 w w5 6l & A as Bs Superheterodyne
Intermediate Frequency ~-AMBand. . . . . . . . . . . . . ... ..o 455 K.C
Intermediate Frequency ~FMBand. . . . . . . . . . oL L0000 4.3MC
Tubes in Receiver - ;3 TUBE COMPLEMENT Total 31
1 6AB7 R.F. Awlifier (AM & F.M) 1 646 *Discriminator F.M
1 6SA7 Converter AM & EM) In Amplifiers - 18 1 6N7 Silencer F.M.
1 6J5 Qscillator AM & FM) 1 6Q7 2nd Det. AM & Ist
1 65G7 Ist I.F. Amplifier (AM. & F.M.) Audio (AM. & F.M)
1 6SG7 2nd I.F. Amplifier (F.M) 1 6AF6G Tuning Eye (AM & F.M.)
1 6S]J7 Limiter F.M) 2 6R7  Voltage Amplifiers
1 6N7 Eye Amplifier (AM & FM) 2 6CBG Duo Drivers
1 68§J7 AV.C Amplifier AM) 8 6V6G Power Qutput Tubes
1 6B8 2nd I.F. and AAV.C. (AM) 6 5Y3G Rectifier Tubes

DUAL AMPLIFIER SYSTEM
Power output tubes each amplifier - four 6V6G - Push - Pull - Parallel - 20 Watts

Total Power Qutput - Audio Amplifier System. . . . . . . .. . .. ... 40 Watts
DUAL SPEAKER EQUIPMENT
1 - 12" Treble Electrodynamic - 450 ohm field - 8 ohm voice coil at 400 cycles |
r 1 - 14" Bass Electrodynamic - 450 obm field - 8 ohm voice coil at 400 cycles
AUTOMATIC RECORD CHANGER
|| Type - Capehart 16-E. . . . . . . . . . . . e e e e e e e e e e e e Fully Automatic
Record Capacity . . . . . . . o . 0 o i i e e e e e e e e e e .. 16 to 18 records either 10" or 12"
Tumtable Speed . . . . . . . . L L L e e e e e e e e e e e e e e e e e e e e e 78 RP.M
WAO ¢ o pam© 0 20 TMT 2 0 MO /RAN WGHALGI COS @ a€2 5 8 7 78 Motor - Thru gear reduction unit
Pickup - Light Weight - Crystal Unit. . . . . . . . . . . . . . . e v ... 1-1/4 oz. Needle Pressure
True Tangent Tone Arm Electric Play Control Unit
POWER AND VOLTAGE REQUIREMENTS
Power Watts, . . . 400 Ac 117 Volts 60 Cycles
Voltage - 105 - 125 AC Frequency - Either 50-or 60 Cycles
400-M Models not adaptable for 25 cycle operation
TUBE LOCATIONS ,
ORI A0, S 10 A-10 AMPLIFIER TUNER
6 a s —ANT. TRIM—, wg,'go
TO SET PUSH BUTTONS ) Il
1 a () <> ) ( SGAB" =i 7
ALLOW SET TO WARM UP BEFORE SETTING UP THE BUTTON V6G 6V6G At R.F. AMP. lﬁﬂﬁil
TUNING, EACH BUTTON COVERS THE ENTIRE BROADCAST POWER — CONV. TRIM.— I
BAND. TO SET ANY STATION BUTTON PRESS THE STA- OUTPUT ‘ e
TION BUTTON ON THE GONTROL PANEL. ADJUST THE TRANS, OUTPUT @ ILF. __} 4
LOWER ONE OF THE TWO SCREWS BEARING THE SAME TRANS. GSA'I TRAP = e
NUMBER AS THE STATION BUTTON, UNTIL THE DESIRED L @ @ O CONY. @ 1] @ o
STATION 1S HEARD MOST CLEARLY. ADJUST UPPER SCREW Pt s Ay 645 |2 |e =
UNTIL MAXIMUM VOLUME {S OBTAINED. e C. FM. O e ::
FRONT OF SET —= pUo pa D pu 1 1nans 052 LSlos
._:NT TRIMMERS MONS - ) @ @ DRIVER % /i 687 - 668;
"'@ @ @ @ @ @ 's:A;l::ss [ CHUNE REC | .s..,,_.g; 'sl,g?t EYE AMP.
e VOLTAGE lu
$8E550 Goisiee @ itS 5 S
0SC TRIMMERS L resecy oFf — ) u- Ten sen "c ‘AMp, EXT. CONTROL|
. O
oG % HsO a J _l
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SECTION 2

It has been our aim in this Service Brochure
to include all of the necessary information to
guide an experienced service man in locating and
correcting all types of service difficulties that
may be encountered during nomal operation of the
instrument. No attempt has been made to include
an elementary discussion of the basic fundamentals
or principles of operation of the camponent parts
since it is assumed that no attempt will be made
to service a Capehart Deluxe Instrument unless the
service man has sufficient technical training or
experience to be familiar with the practice and
theory involved in fundamental radio circuits and
autamat ic record changing mechanisms.

In the design of the 400 M series Capehart
Deluxe Instruments we have endeavored to not only
retain all of the desirable features incorporated
in the "K" series, but to improve upon the per-
formance of every unit in keeping with Capehart
tradition. When considered as a whole each
400 M series Instrument represents a group of
interconnected camponents of sound design of fering
the best in radio and record reproduction as we
know it today.

The features retained in the tuner are the
motor driven selector switch to permit extended
and remote control; separate Bass, Master and
Treble volume controls, the latter being used in
conjunction with a high fidelity switch; and the
"RM" band for the reception of frequency modulated
signals. For record reproduction we have retained
the famous Capehart 16-E Record Changer, which is
the only fully automatic, continuous playing
record changer on the market today, plus the play

- control feature which permits playing a pre-
determined number of selections and then auto-
matically shuts the instrument off.

Again triple unit construction is employed,
i.e., separate chassis for the tuner and each
amplifier, resulting in improved circuit stabilicy
and performance, together with dual speakers for
perfect Bass and Treble response. Authentic
cabinet styling is a characteristic of all fine
Capeharts. Each cabinet bears the stamp of

approval of the Walnut and Mahogany Institutes.

The new improvements incorporated in the ™"
series DeLuxe Capeharts are the electrically
operated play control; improved broadcast and
shortwave reception, due to improvements in tubes
and circuits; superior "FM" performance, which
includes an exclusive Capehart squelch circuit

©John F. Rider
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to prevent inter-station noise; band spread tuning
on the imnortant 25 and 31 meter bands for added
case of tuning, and improved performance in the
motor driven seclector switch which has been ac-
camplisned by modifications in design.

A brief review of features incorporated in
the various units of this instrument will be of
considerable assistance in following the circuit
diagram and in analyzing circuit difficulties when
present. In the event trouble is experienced with
an instrument it is important to first localize
the condition in a particular unit before an
attempt »t correction is made. For example, do
not "pull a speaker" as has been done, when the
pickup crystal is really at fault, and when
switching from phono tu radio would have disclosed
the fact that the reproduction was only bad on
record reproduction.

SECTION 3 THE RADIO TUNER

The radio tuner is an assembly complete in
itself except for the plate voltage supply which
is obtained from the amplifiers, The filament or
heater transformer for tubes in the tuner, how-
Electrical-
ly, the tuner is of sound design utilizing the
the highest quality of parts available and incor-
porates many modern improvements.

ever, is mounted on the tuner chassis.

Features which contribute to its performance
are as follows

A. Provision for doublet or regular antenna
system with a switch provided to rearrange the
input circuit for maximum efficiency with either
type systenm.

B. Tuned "RF" stage on all bands in manual
tuning position, and use is made of a high gain
1853/6AB7 tube in this circuit.

C.  Scparate oscillator and mixer greatly im-
proving stability and conversion gain.

L. Two "IF" stages using permeability tuned
iron core "IF" transformers for increased over-all
gain and selectivity.

FE.  Separate "IF" channe! for "RM" using air
core air tuned "IF" transformers for minimum drift
and maximum gain.

F. In the "IM" position a second 637 high
gain pentode replaces a 6B8 tube used in the "AM"
position, the change being automatically handled
by the band switch.

G. Amplitied "AVC" which tends to reduce
fading and allows substantially constant output
with wide variations in signal input,
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Capehart
| I Tuning eye amplifier which assures suf-

ficient deflection of the tuning eye for correct
tuning even on weak signals.

I. An exclusive Capehart "RM" squelch circuit
for the elimination of noise when tuning from
station to station in the "FM" band. This ar-
rangement makes use of a 6SN7CGI tube, one section
being used as an oscillator operating on approxi-
mately 200 KC. and used as a source of voltage for
control of the bias on the first audio stage. The
other section of the 6SN7GT is used as a grid
controlled rectifier for the rectification and
control of the squelch voltage applied to the
F first audio grid.

J. Improved system of push button tuning
permitting the setting of any push button to any
desired frequency within the broadcast band.

K. Motor driven selector switch allows
selection of stations or other services at in-
strument or for Fxtended or Remote Control.

L. The incorporation of this switch and a 1§
prong socket in the tuner chassis makes possible
either remote or extended control of the coamplete
instrument when the necessary extended or remote
units are added. The remote and extended control
feature of the 400 M instrument greatly increases
its flexibility and operating convenience and

has not taken advantage of this feature previously.
M. Bass and Treble volume controls allow in-

response
SECTION U AUDIO AMPLIFIERS

The first audio stage is located in the tuner
chassis. The output of this tube after passing
through the Bass and Treble networks is fed into
two separate 20 watt audio power amplifiers, the
inputs of which are effectively in parallel. The
audio power amplifiers make use of the most modemn
tubes and circuits. Inverse feedback is incorpor-
ated effectively lowering the plate impedance of
the push-pullsparallel connected output tubes and
contributes to over-all noise and hum reduction,
All of the tubes and components in the audio system
are operated conservatively as evidenced by the
use of three SY3C rectifiers in each amplifier.
The operation of the push-pull parallel connected
output tubes at conservative voltage rather than
using only two such tubes in each output stage

—_— —
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opens added sales opportunities for the dealer who

dividual adjustment of the high or low frequency

& RADIO ORP.

operating at higher potentials results in longer
tube life.

SECTION 5 SPEAKERS

Two heavy duty electrodynamic speakers are
incorporated in cach 400 M series instrument.
Adequate field excitation is provided and the con-
struction of the speaker is such that the 147
speaker responds to the lower frequencies and the
‘12" speaker favors the highs. Careful consider-
ation has been given to baffle and cabinet design

for high fidelity reproduction.

SECTION 6  CAPEHART 16-E RECORD CHANGER

This record changer is fully automatic, is
continuous in operation. has a maximum capacity
of 20 records, cither 10" or 12" or intermixed,
and will play either one or both sides of a record
as desired. Because of variations in records
(thickness and warpage) we recommend that 16
to 1% records generally be loaded in the record

magazine .

An outstanding feature of the 16-E Changer
is the "True Tangent Tone Arm" which maintains
the needle or stylus at the correct tangent with
respect to the record groove throughout the play-
ing of the record.

Another important feature not found in other
automatic record changers is the heavy duty drive
motor and gear reduction unit. This gear re-
duction unit controls the speed or RP.M of the
turntable which for perfect reproduction of records
must be constant and even. Tnis motor and gear
reduction unit in addition to the use of a heavy
cast turntable compares with the precision type of

equipment generally found in broadcast stations.

SECTION 7  EXTENDED AND REMOTE CONTROL

The Capehart 400 M Series Deluxe Instruments
are designed to permit either Fxtended or Remote
Control. Extended or Remote Control equipment
may be added so that Radio or Record reproduction
identical to that reproduced at the instrument may

be controlled or distributed to any number of

rooms around the house or grounds.
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SECTION 8 SETTING INSTRUMENT UP FOR OPERATION
The importance of care in checking every part
of the equipment in setting up an instrument for
operation cannot be over emphasized. This applies
when the instrument is being set up on the sales
floor for sales demonstration purposes, as well as
when delivered to the custamer’s home. It is ob-
vious that an jnstrument not properly set up in
the dealer’s store may fail to perform to its best
advantage when demonstrated. An improperly in-
stalled instrument in the customer’s home means
extra service calls, customer dissatisfaction and
excessive service costs.
Following is a suggested Inspection Routine,
covering "30" important items to check when in-
Istalling a Deluxe Capehart Instrument. We request
that you at least cover all of these, and if you
are thorough in your work, you undoubtedly will
add to this list. We would also advise that a

check of these "30" items will often be found to

uickly isolate service difficulties when trouble

is encountered.

SUGGESTED INSPECTION ROUTINE FOR THE INSTALLATION
OF CAPEHART DELUXE 400 SERIES INSTRUMENTS

1. Unpacking...Remove the instrument from
its shipping case carefully
2. Inspect condition of Cabinecr. NOTIE:
Packing case should be checked carefully. If
panel broken, look for concealed damage -- if
cabinet damaged due to roygh handling in transit
consealed damage claim should be filed with
"carrier. "

3. Remove packing material around the record
changer and shipping bolts which hold the changer
in place during transit. Put plug buttons in
lichanger base. Remove back covering tuner and
amplifier compartments.

4. Insert tubes in proper position in the
amplifier, by refering to tube complement label.
Put "Eye Tuning" tube in position, making certain
not to place tube too far forward as it is likely
to press dial scale out of shape.

5. Put inGear Reduction Unit "Bottle of Oil"

supplied with instrument...Be sure to replace oil
plug.
' 6. Important -~ Make sure record changer is
free floating onmounting rubbers and that all four
support rubbers are in proper position. Changer
unit position should be shifted slightly until
there is no tendency to touch against any part of
changer mounting frame.

7. level Cabinet by adjustable glides. This
is important for proper automatic phonograph

operation.

©John F. Rider
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8. Check adjustment of clutch tension and
clutch shaft assembly connecting gear box to re-
cord changer, making certain that it is straight
and inline...A tendency to MOTOR RUMBLE orHUM
may be prevalent otherwise, and this may also
cause uneven turntable speed.

9. Make sure Reverse Arm and Fork Assembly
is in correct position by moving this through its
normal reverse motion.

10, Make sure Automatic Trip Switch under
turntable is in proper position. This means end
of lever armm or quadrant should be in the center
of the trip switch contacts.

11, Make sure Tone Arm Stop Lever, Part
Nunber 64197, is adjusted properly.

12,  Insert New Needle or desired type of per-
manent point stylus in Pickup.

13. Attach "Control Knobs" to Tuner, putting
felts between the knobs and the Escutcheon.

14, Check Line Voltage and Frequency to de-
termine if same agrees with electrical specifica-
tions plate on rear of the instrument. Plug
instrument into proper source of power supply.

15. Read carefully Operating Instructions
accompanying instrument, then...Turn Instrument Ch.

16, Place a blank phonograph record on turn-
table. Set all controls, Volume, Bass and Treble
in wide ovpen position for acoustic feedback test.
RCA Record, Number 49196 is good for this purpose.
This test will locate excessive noise or rumble.
Shifting the changer into a "free floating po-
sition" while this record is playing should clear
up any rumble which may be present. If this does
not quiet operation, again check for proper po-
sitioning of drive shaft between gear box and
record changer, try shifting motor and gear box
Tmount ing board" assembly.

17. Properly load 16 or 18 assorted 10" and
12" records in record magazine. Warped or damaged
records should not be used. Make sure all record
edges are free of "flash"...Records with excessive
"flash" and rough edges should be smoothed down with
fine sand paper.

18. Put automatic "On-Off" switch in "On
Position. " Instruments are all shipped with this
switch in "Automatic 'CFF' Position. "

19. Put selector arm lever in "REPEAT"

position. Play one record.

Put selector arm lever in "ONE SIDE"
position. Play one record.

Put selector arm lever in "BOIH SIDES"
position . Play one record.

The above tests check for proper action of the
"Selector Armm Lever." At the same time that the
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above tests are being made, a visual check for
"Feed In" or "Indexing™ of the pickup, Trip Action
and setting down of~records from magazine to tum-
table can be made.

20, Check Play Control action for indexing
and shutting instrument off.

21. Operate Volume, Bass and Treble Controls
to observe proper action.

22. (Check next for maximum and minimum hum by
When this has been
done rotate Volume Control wide open.

lifting Pickup off record.
1f excessive
hum is present, reverse power line cord or attach
good ground connection to instrument. Hum should
be negligible except possibly with the volume con-
trol in "wide open" position which is seldom if
ever necessary durihg normal operation of the in-
strument.

23, (heck for Quality Reproduction. To do
this, use a good record, the quality of and type
of reproduction with which you are familiar,
Check reproduction of the record at both High
and Low Volume Levels.

—

24. Attach proper "Antenna System." A fine
Check re-
ception and calibration of radio tuner on all

instrument deserves a good antenna.

PUSH BUTTON
@OIL ASS'Y.

MODEL LOOMN Seriés, FARNSWORTH TELEV. & RADIO CORP. |

bands. If a new antenna is required, install a
Capehart Stock Number 41-80, or Stock Number
41-79 Dipole especially efficient for reception of
"MM" signals

25, Check action of "Electric Eye" tube, and||
position, so tuning segments are horizontal.

26, Tap tubes in tuner gently to locate any

excessively microphonic tubes,

27, By the time the foregoing tests have been
conducted, the instrument will have been in oper-
ation for 35 or 40 minutes and should be suf-
ficiently warmed up so that-the "Push Ruttons™
may be set without subsequent drift. Set up
"Push Buttons" according to instructions ac-
companying instrument.

28, Attach proper Station Tabs.

29. Replace "back" of cabinet. Carefully
clean up cabinet to remove all finger marks. For
this purpose a piece of cheese cloth folded into a
pad and moistened with water and a few drops of
vinegar is very good. The use of fumiture polish
on Capehart cabinets is not recommended.

30. Instruct customer on all phases of oper-
ation of the machine. Personally place in the
customer’ s hands the operation manual which ac-
companies the instrument. l

EXTENDED CONTROL.
RECEPTATLE e T

N IJUNCTION BOX AND
— LlNE AMP. POWER

FM Di-POLE — —.
SWITCH

©John F. Rider

LINE AMP,
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SECTION 9 DRIVE CORD ASSEMBLIES

Quite often in handling a radio chassis the
"drive cord” may slip off the controls or pulleys
on which it rides. So many different types of
mechanical drive methods have been devised depend-
ing dn the tuner construction or the mechanical

FARNSWORTH PAGE 19-39
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genius who designed them that it is impossible for
a service man to quickly figure out just how they
should be restrung. In this connection we are
sure that stringing diagrams below will be found

most welcaome.

VOLUME CONTROL
Tuming knob in clockwise direction causes pointer .

to move to right.

1D sTming massas
~THky HOLES
™~ OLSY

84
AN Rn
i
"4

BASS TONE CONTROL
Shaft geared to tone control, turning knob in
clockwise direction causes pointer to move upward.

/ — I
/ //
Wl
F\ o s . _POINTER
) | oRIVE CORD

( TUNING CcONDENSER
W FULL MESHW
roMITION, }

©John F. Rider

Tuming tuning knob counter-clockwise moves pointer
from top to bottom, drive drum turns clockwise,
.viewed from shaft end.

THRU WOLES
In PyLLEY

TREBLE TONE CONTROL
Shaft geared to tone control, turning knob in
clockwise direction causes pointer to move upward.

METHOD OF DIAL STRINGING
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SECTION 10
EQUIPMENT NECESSARY

A calibrated signal generator having funda-
mental frequencies from 455 Kc. to 20 Mc. In
addition to the signal generator a crystal cali-
brator is a great convenience.

An indicating device for showing correct
alignment, this may.-be a high resistance A.C.
calibrator, a vacuum tube voltmeter, a high re-
sistance D.C. voltmeter (20,000 ohms per volt
minimum) or a Cathode Ray oscilloscope.

The A C voltmeter can be used either across
the voice coil of one of the loud speakers or if
the meter range is high enough fram plate to plate
in the output stage (don’t forget a condenser
(0.1 Mfd.)) to keep the D.C. out of the meter.

Either the vacuum tube voltmeter or high
resistance D.C. voltmeter may be used to read the
AVC voltage. This may be connected to pin #4 of
the 6AB7 while aligning the 1.F. and to pin #4 of
the 6B8 while aligning the R.F. Converter and
Oscillator.

The use of a Rider Volt Ohmist connected

FARNSWORTH TELEV. & RADIO CORP.

ALIGNMENT OF AM BANDS

from ground to the AWC Bus is the preferred method
as the high input impedance of the meter does not
appreciably affect the alignment. And its high
sensitivity allows the use of low input voltages.

Special care must be employed when aligning
the short wave spread band, for the adjustment of
the shunt trimmer affects the adjustment of
the series pad. At the high frequency end of the
band it is possible to peak the oscillator trimmer
and the pad at the low frequency end at the image
so in the alignment instructions we have indicated
the fundamental frequency and the correct oscil-
lator setting for the image so by resetting the
signal generator it is possible to see if the
alignment is correctly made. In each case the
image is found at a frequency 910 Kc. higher than
the fundamental that is if the set is aligned at
12 Mc, when the oscillator using high output is
tuned to 12.91 Mc., the signal will be heard if
the right peak has been used.
to the short wave band.

This also applies

TABULATION FOR ALIGNMENT

STEPS IN SERIES SET GENERATCR SET GANG ADJUST AND TO
WITH ANT AT AT SEE FIG. OBTAIN
3rd IF
1 Trimmers
2nd 1IF S
2 455 KC Quiet Point Trimmers :
] 1st IF =)
3 Trimmers (@)
B C Osc =
4 Trimmer o]
250 MMF BC Ant E
5 1500 KC 1500 KC Trimmer ”
BC RF 5
6 Trimmer
600 KC 600 KC 600 KC Pad
Press An Min
8 9 LG Push Button IF Trap Qutput
S W Osc
9 15 MC Trimmer.
10 400 15 MC Image At PRV -
15.91 MC SW RE 5
11 Trimmer oy
12 | Check At 6 Mc o
B S Osc
13 12 MC Trimmer o
‘BS Ant
14 400 N 12 MC 1u21agel :(t: Trs . =
=S | . o]
BS RF
15 Trimmer =
16 B Sld('.bc :
9.5 MC B : = <
17 400 N 9.5 MC Image At Pad " =
18 Pad
I 19 Recheck Steps 13 to 18 Inclusive _

© John F.

Rider
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Following are described two (2) methods for
the Alignment of the F.M. Band.

Method I will require the use of a Cathode
Ray Oscilloscope, a swecp frequency generator
providing a fundamental frequency at 4.3 Mc and
a deviation of at least 150 Kc and also a signal
generator with a fundamental high frequency range
of 42-50 Mc.

As an indicating device, a meter with at
least 10 Meg. ohm intermnal resistance can be used
or as a second choice - a low range micro-ammetor
with a 1| Meg. ohm resistor in series.

Mcthod 2 will require the same equipment
with the exception of the Oscilloscope and the
4.3 Mc sweep generator.

ALIGNMENT BY METHOD |

Connect the vertical deflection input of
the oscilloscope with a | Meg. ohm resistor in
series to the grid of the limiter tube. Care
must be exercised to maintain the connection
of the resistor to the grid of the limiter tube
as short as possible to avoid regeneration. The
ground terminal of the oscilloscope must be

connected to the chassis.
Limiter Alignment - Connect the ground

terminal of the 4.3 Mc. I.F. sweep generator
Connect the output of the

to the chassis.
signal generator to the grid of the second
I.F. tube with a .1 Mfd. paper condenser ir
series, adjust the deviation control of the
gencrator for a usable picture on the oscil-
loscope screen, with the input control ot the
Detune the
secondary trimmer of the limiter transformer,

oscilloscope set at maximum gain.

adjust the primary trimmer until you obtain a
pattern as shown in Figure | of the oscillo-
scope photos. Then adjust the secondary trimme:
until you obtain a pattern as shown in Figure 2.
The pattern should be kept centered on the
oscilloscope screen.

Align 2nd J.F. - Move the signal generator
to che grid of the Ist I.F. tube and repeat
the same procedure as described for the limiter
stage.

Align Ist 1.F. - Move the signal generator
to the grid of the Mixer tube and repeat the
limiter stage procedure.

©Jonhn F. Rider
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ALIGNMENT OF FM BAND
SECTION I

Align Discriminator - Connect the oscillo-
scope to the Cathode of the 6H6 F.M. detector
which 1s not grounded.
generator to the secondary of the limiter trans-
Adjust
the secondary trimmer of the discriminator trans-.

Connect the signal
former as indicated by A in Figure 6.

former with an insulated screw driver, for
pattern as in Figure 2, then adjust the primary
trimmer to obtain symetrical and linear trace
and centering of the picture on the oscilloscope
screen. It will be necessary to go over the
primary and secondary trimmer several times to

adjust the stage accurately.

R.F. Alignment F.M. Band - Connect the high
frequency generator to the regular antenna temminal
with a 400 ohm carbon resistor in series. Make
certain the F.M, antenna Seclector Switch is in

regular position.

Set the signal generator at 50 Mc and adjust
the Oscillator trimmer for correct dial cali-
bration at this frequency. Connect high re-
sistance Voltmeter to point A, Figure 4 and then
adjust the signal generator to 49.5 Mc adjust the
mixer and the R.F. Trimmers for maximum de-
flection of the meter,

Another indicating device for the R.F.
alignment - connect a 0-' millameter between
point A and ground or a low range micro-
ammete: with a 1 Meg. ohm resistor as series
between C and ground. Tune for maximum de-
flection of the meter.

Lacking the above meters, the R.F. and
Mixer alignment may be trimmed for minimum
noise on signal. To avoid false peak when
aligning the Mixer and the R.F. Trimmers the
gang condenser must be rocked through the

signal.
ALIGNMENT BY METHOD 2

Limiter Alignment - Connect one of the
indicating meters as shown in Figure 4 or
“igure 5.

Feed a2 4.3 Mc signal through .| Mfd.
paper condenser to the grid of the second
I.F. tube. Place a 1000 ohm carbon resistor
across the secondary of the limiter trans-
former then tune the primary for maximum
meter deflection. Remove the 1000 ohm carbon
resistor from the secondary and place it across
the primary and tune the secondary for maximum

meter deflection.
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SECTION (1

To check how accurate this stage has been
aligned tune the signal generator 75 Kc each
side of 4.3 Mc. Only a slight loss in maximum
meter deflection shouldebe noted.

Align 2nd I.F.F.M. - Move the signal
generator to the grid of the Ist [.F. tube and
repeat the same procedure described above for

the limiter stage.

Align 1st 1.F.F.M. - Move the signal
generator to the grid of the mixer tube and re-
peat alignment procedure as described above for
the limiter stage.

Discriminator Alignment - Connect a meter
to Point A as shown in accompanying illustrations
to the ungrounded Cathode.

Feed a 4.3 Mc signal to the grid of the
second I.F. tube.

With an insulated screw driver turn the
secondary trimmer screw for maximum and minimum
capacity. You will note that there are two
points where you have maximum meter deflection.
Tune to the point between the maximum meter
deflections where the meter will read as near
zero as possible.

June the signal about 150 K¢ each side

of 4.3 Mc. You will note that the meter de-
flection rises about equal distance each side
of 4.3 Mc. Tune the primary trimmer until you
have maximum meter deflection an equal distance
each side of 4.3 Mc.

Note: The meter will have to be reversed
when reading the other side of the signal.

SECTION 13

Stock

No. Description

31-95 Capehart Decal

31-96 Del.uxe Decal

§9-58 Dial Escutcheon

59-71 Dial Escutcheon (Bl.)

59-62 Push Button Knob

5§9-74 Push Button Knob ¢Bl.)

6058 Tuning Knob

77-176 Tuning Knob (Bl.)

6060 Bass or Treble Knob

67-177 Bass or Treble Knob (Bl.)

67-178 Band Switch Knob

©John F. Rider
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Another indicating device for the R.F.
alignment - connect a 0-1 millameter betwee
point A and ground or a low range micro-
ammeter with a | Meg. ohm resistor in serie
between C and ground. Tune for maximum

deflection of the meter.

Lacking the above meters, the R.F. and
Mixer alignment may be trimmed for minimum noise
on signal. To avoid false peak when aligning
the Mixer and the R F. trimmers the gang con-
denser must be rocked through the signal,

Note: If a high frequency signal generator
is not available a standard signal generator which
will give good hamonic output between 42 - 50 Mc
can be used.

Two methods using a micro-ammeter or aj
V.T. voltmeter may be used for the alignment of
the discriminator are shown in the accompany-
ing illustrations.

It will be necessary to go over the primary
and secondary trimmers several times to accurately
align this stage. ‘

R.F. Alignment F.M, Band - Connect the
high frequency generator to the regular antenna
terminal with a 400 ohm carbon resistor in
series. Make certain the F.M. antenna

Selector Switch is in regular position.

Set the signal generator at 50 Mc and
adjust the Oscillator trimmer for correct dial
calibration at this frequency. Connect high
resistance Voltmeter to point A, Figure 4 and
then adjust the signal generator to 49.5 Mc adjust
the mixer and the R F. trimmer for maximum
deflection of the meter.

Stock

No. Description
67-179 Rand Switch Knob (Bl.)
61163 Compartment Lamp
31.93 Push Button Trimmer Cover
13-368 Play Control & Cab Light (Comp-
36-468 Fscutcheon Screws (Pkg. 10)
56-518 Soss Hinge for 506, 410, 411
13-219 Basic Glide ea,
36-383 16-F Mtg. Bolts ea.
5092 16-F Mtg. Rubbers ea.
50117 16-F Main Frame Pads
36-597 16-E Plug Ruttons
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44-20-
‘ VOL. GONT.
MOTOR

56-968 —t
VOL. CONT. |

SHIELD
HOUSING

VOL. CONT.
78-49
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—90-99 OFF RELAY

BOTTOM VIEW TUNER CHASSIS

38-344
AVC AMP
PLATE
CHOKE

SQUELCH
0SC. COIL
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SE(f:TION lupa RADIO TUNER “RTSR,IE:.-SJ,“ Pare
Reference re .
o, Description No. No. Description
-89 1,3 and § Band Switch
I ey 5 oo g
1 773- s 69 90-90 2 d 8 Band-Switch
2 773-55 2. 2 Megohms NOWIf rs
3 773-49 100 M 70 90-91 No. 4 Band Switch Wafer
4 773-46 22 M Chms 71 90-92 No. 6 Band Switch Wafer
s 773-41 2200 Qhans 72 90-93 No. 7 Band Switch Wafer
6 773-38 470 Qtens 73 90-100 No. 1 Selector Switch
| i e uis
8 73- 74 90-101 . 2 Selector Switch
9 773-39 1 M Chms 53 er
10 77-98 6800 Chms 75 90-102 No. 3} Selector Switch
11 773-42° 3300 Qhms Wafer
12 773-54 | Megohm 76 90-103 No. 4 and § Selector
13 773-47 33 M Chms Switch Wafers
14 773-43 4700 Chms 77 90-104 No. 6 Selector Switch
15 773-51 220 M Ghms Vafer :
16 77-95 6.8 Qs 78 90-105 No. 7 Selector Switch
17 TR-49 3 Neg. Vol. Control er
18 78-36 4 Veg. Treble Control 79 90-96 Ant. Selector Switch
19 78-35 3 Meg. Bass Control 80 90-88  Push Buttan Switch
20 26-138 3 Gang Condenser 81 94.90 18 V. and 6.3 V Trans-
21 26-151 RC 3 R‘ _A‘lt. and fonmr
Mixer Trim . 82 44-20 Volune Motor
22 26-147 C and W Osc. Trimmers 83 44-29  Selector Switch Motor
23 24140  Short Wave Ceramic Trim. 84 90-97 Sclector Switch Motor
24 26-141 8BS Padder Ceramic
Condenser i 8s 90-98 (n-Off Relay
25 26-142 BS Trimmer Ceramic 86 90-99 Off Relay
Condenser 87 80-84 Ant. Serip
26 263-1 RC Osc. Padder Condenser 88 38-359 WM RF Plate Choke
27 26-33  Wave Trap Trimmer 89 22-116 No. I Input Sig. Cable
28 26-56  Push Button Ant. Trim 90 22-117 No. 2 Input Sig. Cable
Serip 9] 2215 Plug and Cable to
29 25-136 80 MM Silver Mica Cond. Junction Box
30 253-1 100 MF Cond. 92 22-118 Power Plug and Cable
31 25-141 500 MWF Cond. to s.
32 25-140 15 M Cond. 93 80-132 Remote Line . Power
13 25-166 10 MMF Cond. Socket and Gable
34 258-2 350 MMF Silver Mica Cond. 94 80-170 15 Prong Socket
35 253-.5 50 MMF Cond. 9s 80-30 Input Socket to Remote
36 25252 200 MVF Silver Mica Cond. Pine Amp
37 25-58 300 MF Cond. 96 22-124 Phono Input Strir and
38 25-53 1000 MEF Cond. Cable
39 25-49 250 MM Cond. 80-82 Octal Ceramic Socket
40 25-141 5000 MMF Cond. 80-175 Octal Ceramic Socket
41 25-134 .05 M- 600 V. for Osc. only
42 256-1 .05 M} 200 V, 80-81 Octal Socket
43 255-1 .01 MF 600 V, 31-181 Dial Scale
44 256-2 1 MF 200 V. 36-541 Daal Scale Fasteners
45 25-97 .01 MF 200 V. (In lots of 10)
46 25-142 10 MF 25 V., 31-97  Dial Glass Window
47 25-50  Lual 10 MF 450 V, 56-453 Tone Centrol Pointers
48 38-226 T C Anc Coil §6-598 Volume ontrol Fointer
49 38-361 W Ant. Coil §6-462 Dial Pointer
50 38-360 SW Ant. Coil 07-136 Bass (bntrol Drive Cord
s1 JR-356 3C Mixer Coil Assemb
52 J8-358 M Mixer Coil 07-137 Treble Cmtrol Drive
53 3R-357 S® Mixer Coil Cord Assembly
54 38-353 IC Osc. Coil 07-134 Volume Control Drive
§s IR-I55 MM Osc. Coil Cord Assembly
56 IR-354 W Osc, Coil 07-135 Tuning Drive o
57 3R-343 Syuelch Osc. Coil Assembly
58 38_352 Osc. Pusn Putton (oil 92.82  Fndless “clt for Gang
Assembly Crive
59 38-351 Wave Trap Goil §9-77  Small I\Jlley for Tone
60 JR-344 AV C . Plate (oil and Volume Control
61 38-339 st I F W Transformer 13.175  Splic Cear Asserbly
62 38-340 2nd I F W Transformer 22-115 Tuniny Fye Cable and
43 38-341 3¢cd I F (i Transformer Rochet Assemb)
64 38-342 4¢h I & M Iranstorner §4-8%3 wuplmg Ami on gelector
65 3R-334 Ist | F A lransformer Switcn
44 IR-337. 2nd 1 l- A Transfomer 421.2  Piloe lanp
67 38-338 Ird I F M Transtormer 73.627 (perating Instruction
Yook
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i PART 3 MAINTENANCE - AMPLIFIERS - JUNCTION BOX - SPEAKERS
SECTION 15 AUDIO AMPLIFIER CIRCUIT WIRING DIAGRAM
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SECTION 16 A-10 AUDIO AMPLIFIER PARTS LIST
Reference Part Reference Part
No. No. Description No. No. Description
1 773-53 470 M (hms 4 Watt 16 25-38 50 Mfd. 25 V.
2 773-39 1000 Ohms % Watt 17 25-138 15 Mfd. 475 V.
3 77-32 10 M Chms !4 Watt 18 25-139 30 Mfd. 475 V.
4 773-41 2200 Chms % Watt 19 35-146 30 Mfd. 450 V.
S 773-72 3300 OChms 4 Watt 20 24-42 25 Mfd. 400 V.
F 6 773-81 220 M Onms % Watt 21 94-85 Phase Conector Reactor
7 773-51 220 Ohms % Watt 22 77-102 Voltage Divider
8 77-71 110 Ghms 10 Watt 23 94-61 Power Trans.
| 9 2554 .25 MEd. 600 V. 24 94-32  Output Trans.
10 254-8 .05 Mfd. 600 V. 25 805-1  Input Jack
11 256-2 .1 Mfd, 200 V. 26 80-57  Speaker Socket
12 25-46 . 003 Mfd. 1000 V. 27 80-50 Tuner Voltage Socket
13 257-2 .01 Mfd. 600 Line Buffer 28 94-65  Choke
14 253-3 500 M.M.F. Mica 27-118 A.C. Line Cord
15 2652 20 Mfd. 25 V. 13-204 Shorting Plug
SECTION 17 LOUD SPEAKER PARTS LIST
Stock Stock
No. Description No. Description
81-72  Treble Speaker 127 81-101 Cone & Voice Coil for 81-72
81-73  Bass Speaker 147 Speaker
81-114 Field Coil for 81-72 Speaker 81-113 Cone & Voice Coil for 81-73
38-287 Field Coil for 81-73 Speaker Speaker

Should it be necessary to replace either the cone and voice coil assembly or the field coil, care should be

taken in order to insure proper phasing.

© John F.

Rider
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SECTION 18 JUNCTION BOX CIRCUIT WIRING DIAGRAM
T0O PLAY CONTROL FOR AMR AC POWFR TO
CAR. LIGHT JUNCTIOMN BOX PHONO TO TUNFR
x| MOTOR
aLK FE=ES - ) oP A\ BR
L ik O \\ BV RING L)
= ®0 G o®o c®oy
L ALUF o
H B oA o
ALK 8LK
S — — e j 5 _
wu.—?;\s-?k | ewe B e ﬂ_W? fLUE RED
® 250Vv-8A e —_— I
ETS 4
s ot O REJECT e [RFMOTE REJECT [FHONC
WIRING SIDE Repr RELAY y=——F— RE'Y | RoLAY L
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BLUE A 8RN S
p e SWIRE CABLE
SECTION 19 JUNCTION BOX SERVICE PARTS
Reference Stock Reference Stock
No. No. Description No. No. Description
1 90-109 Reject Relay 50-60 Cycle 6 80-61 6 Prong Socket
2 90-110 Motor Relay 50-60 Cycle 7 80-69 2 Pole AC Socket
3 27-134 AC Line Cord 8 80-57 § Prong Socket
4 48-6 Fuse 250 V § A 9 80-71 Octal Socket (8 Prong)
(3 2512-1 .01 Mfd. 600 V. Condenser 22-9 Cabde and Socket Assy.
80-68 Fuse Secket
PLAY CON. AND AMP AG JUNC

GAB. LIGHT

rCABLE TO I6E

[ g

r 117 V. AGC.
=

|
REJECT—

REMOTE REJECT

JUNCTION BOX - PICTORIAL VIEM |
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It is not the purpose in these Service
Notes to cover the 16-E Record Changer com-
pletely because a separate publication is
devoted to that instrument. In the event of
some difficulty with the 16-E Record Changer
we urge technicians not toattempt any service
adjustments until they have carefully analized
‘the trouble. Too many service men have the
habit of aimlessly delving into the instrument
and often attempt adjustments which are en-

tirely foreign to the fault, and thereby,
disturb adjustments which were entirely
proper. We urge you to first read all
service material available covering the oper-
ation and servicing of the 16-E Changer before
attempting any extensive adjustments.

Because of rough handling an instrument
may be subjected to intransit between fac-

tory and the customer, each instrument should
be carefully checked in the customer’s home.
‘Once the record changer has been adjusted and
properly set up in the customer’s home it
seldom requires attention, barring misuse by
those operating the machine, or because of a
faulty record product.

Before considering adjustments that may

be required from time to time it would be
well to consider a few factors which are
quite often responsible for unnecessary
I service calls.

1. Failure to carefully instruct the
customer as to the proper procedure to be
followed in loading and operating the record
changer.

2. Variations in records such as trip
groove, thickness, feed-in groove, diameter,
rough edges, improperly centered spindle
hole, pinched recording grooves and warpage.

3. Failure of customer or dealer to in-
sist upon a complete periodic inspection of
the instrument for lubrication and cleaning.

OPERATING SEQUENCE

In order to more easily understand the
operation of the 16-E we should consider
it as being able to perform as four indi-
vidual or separate record playing devices all
built into on= wachine. If this thought is
kept in mind a clearer comprehension of its
structure and operating sequence will be
possible.

MANUAL OPERATION

On the top rear right hand corner of the
base plate is located the automatic On-Off
switch., When this switch is in the "Off"
position the circuit to the clutch solenoid

{MODEL LLOOM Series, FARNSWORTH TELEV. & RADIO CORP.

OPERATION AND MAINTENANCE - RECORD REPRODUCING EQUIPMENT PART VM

relay is opened, When such is the case, and
the record changer motor is turned on, the
turntable revolves and records may be played
manually.

REPEAT POSITION

When the selector lever is moved to the
repeat position and the previously mentioned
automatic "On-Off" switch is changed to the
"On" position, the tone arm and trip mecha-
nism operates automatically. In the repeat
position it will be noted that when the
needle moves into the trip groove it operates
the trip. The record magazine tips but does
not discharge a record to the turntable and
the record tray does not lift. The record
originally placed on the turntable will
continue to repeat as many times as desired.

ONE SIDE

When the selector lever is moved to the
"One Side" position, the record tray is in
gear and will operate to remove the record
from the turntable and return it to the
record magazine, as this record returns to
the magazine another record is discharged
from the bottom of the stack and placed on
the turntable by the record tray, then the
tone arm swings into the playing position.
At the completion of the record the mechanism
trips and the above cycle is repeated.

TURNOVER POSITION

When it is desired to play the stack of
records in the record magazine in sequence
on both sides, the selector lever is moved to
the "Both Sides™ position.

In addition to the cycle outlined under
"One Side" the operation of turning the
record over is introduced. That is, after
the first side is played, the reverse arm
intercepts the record before being fully re-
turned to the magazine and returns it to the
turntable with the other side up ready for
playing. A new record is discharged from the
magazine only after the complete record
(both sides) has been played.

To facilitate repairs or adjustments to
the electrical circuits we have prepared a
complete wiring diagram of the 16-E control
circuits which has been included in this
booklet.

Starting in the tuner when the "Phono"
button is pressed the "On Off" relay shelf
holding through the "Off" relay whose con-
tacts are closed except when energized by
"Of f" button.

©john F. Rider
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SECTION 22 MOTOR DRIVE - GEAR REDUCTION UNIT
- DRIVE SHAFT ALIGNMENT

A silent and smooth operating drive
motor, and gear reduction unit properly
coupled to the record changer is of utmost
importance for perfect reproduction of records.
Unless these parts areall functioning properly
there is apossibility that waver, or wows may
be noticed in the sound reproduction from
records. lt is also possible that objection-
able hum or rumble may be discernable during
low passages in records or the change cycle.
If such conditions are apparent we suggest a
careful check and adjustment in accordance
with the procedures which follow.

After freeing the record changer by re-
moving the four hold down bolts used in ship-
ment, make certain that the record changer is
floating freely on its rubber mounting supports
and that it does not touch the record changer
mounting shelf at any point. There should be
a feeling of entirely free floating motion
when the changer is shaken slightly. If such
is the ¢ase, it is a good indication of full
free floating action. By making sure that
the record changer
is "free floating"
the possibility of
acoustic feedback ,
humor rumble is el-
iminated.

Because of the
importance for posi-
tioning the record
changer into a free

PART OF
IGE s

FARNSWORTH TELEV. & RADIO CORP.

oetween this unit and the drive motor. Unless
the correct alignment relationship is main-
tained excessive hum or rumble may be present as
well as the possibility of uneven turntable speed
causing waver or wows in the record reproduction.

If the above conditions are apparent with
record changer in free floating position, try
shifting the gear reduction and motor assembly
slightly until a position is found where the
difficuley is eliminated or negligible.

NOTE: Drive motors and gear reduction
units are "run-in"and aligned on the mounting
board at the factory, and will seldom, if
ever, require adjustment in the field unless
they have been tampered with or in the event
the motor has shifted due to rough handling
in transit. If hum or rumble persists after
trying previous suggestions, loosen the motor
and shift slightly locking same back in place
when minimum hum position is located.

SECTION 23 SAFETY CLUTCH -
PURPOSE AND ADJUSTMENT

The purpose of this feature is to un-
couple the record changer from the gear re-
duction unit in the event a faulty record or
improper operation of the machine causes the
record changer to jam during some portion of
the change cycle.

Essentially this device consists of two
metal discs with a leather washer between.
The driving power is transmitted from the
lower to the upper disc through the leather
washer because of the pressure developed by
the nut, part 368-2, controlling the pressure
of the spring, part 3938. Pressure of the
spring determines the amount of back pressure
and by its adjustment it may be set so as to
cause the clutch to slip if more than normal
drive tension or load developes soemwhere in
the record changer during its change cycle,
thereby acting as a "safety” feature.

OIL HERE EVERY 6 MO.

il
]

(I) floating position it
S is always advisable
6' to check the align-
> ment relation of
- the record changer
W . .
368-2 ': drive shaft with
- Py respect to the gear
3938 reduction unit and
53488 A soi70
S7i8 A FOR MODEL 406M.
oI HERE— OTHER M02$LS IN PARTS
LIST.
66399 v, gell 38
umir _
u::oox courting 2
[
54-38 ! L5538.,
'\ 98-28-13
TEE NUT LAG SCREW
L67-88

3643~ 36-55I

©John F. Rider




FARNSWORTH TELEV. & RADIO CORP.

RESISTANCE VOLTAGE

7 8
RESISTANGE VOLTAGE

RESISTANCE VOLTAGE

MODEL 4OO0M Series,Capehart

VOLTAGE

RESISTANCE VOLTAGE s

RESISTANCE ‘
10 I- io o 10 10 {0 OON'1o 10 Q0N 0 10 GON o 1-5 N i48M 10 ] 10 | - 1=
20 07 "0\, 0 20 20 20 20 20 O O\zo 20 O a0 20 D lso 2-1 Sy UNF 20 zo 20 20 0 |
30 @) 100 30 33am 312 30 321 30 o) O/3zis 30 Oobo 30 313 0 [00 120M - o/30 3178 3190 254 3128 Tgom |
4-15 9, a- 355k 4~ 4 250M 40 40 C 424 i -7 4120m 4-2.7 \\_/ €5M 4-75 S A1TMEG 40 30 28M 428 4100 M
&0 50 522M 58, 50 5-17 518 - 200 2“ 50 8.9 : 5140M gs S LIMEG 517.5 53 M €0 50 %'75 ge.su
¢ los 614 M en 6~ 652 M 6930 6125 M 665M €-22 B75M o} 60 6 110 €23 60 6 13MEGE ~ -
76.3 7.2 7.2 76, 72 76.3 76.3 7 7.2 éba 7.2 70 _ 70 za.s 7.2 7 6.3 72 763 7.2
8 550 23304 84.amMEGB O 830mM 80 8195 om 8. g66 M 80 80 86.3 8.2 200 g8'2em 88 82M BI2 86,8 M
CAP 2.3 MEG CAP 3.2 MEG
13
= VCLTAGE RESISTANCE
ON DG VOLTAGE READINGS, METER SHOULD HAVE o O
AT LEAST 10 MEG INTERMAL RESISTANCE. TAKEWN AM IF— 458 KC é-;; o) o) é;qz :EG
FROM GROUND WITH NO SIGNAL . FM IF— 4.3 MC 3 P Ool O 3 ™
HAND N0 LIGHTS FRONT AND REAR DFCKS OF BAND SWITCH SHOWN ‘-L‘ () ® 4 1.4 MEG
IN TXTRFME CLOGKWIST (R'GAST) POSITION. 539 590M
Nt XT POS. GOUNTER GLOCKWISF , F.M. nAND; 6 - 6 I
NEXT Sw. AND THEN BAND SPRFAD. 7 o 7 °
SELECTOR SWITCH SHOWN WITH KEY LETTER 863 8.2
o
4 7 2
i IF FM,AM LIMITE R DISCRIMINATOR
55G7 6547 6HG
A
o !
3
D
°l@
9 2 o
® /| FM. SGUELCH® _
@ ] j ESNT7GT !5 MMF
EXTFNDED ({}J M d 3 o _' —
REMCTE CON- OOl voLume [} M2 MUTING RFAIT—FRONT a0 s 3
TROL SGOKET i) s ¥ SEC 4 J(’ @ ——
{WIRING SIDE) | . Ilrﬂr? SELECTOR =7 & - @
TTTTL
21 MEG 2.2 MEG
o ® ' = o
! - - ——— Y
o350 . N WVN—F
“"b rj" i 23.01 T une @ AT I .01 MFD.
a - ®2.2 MEG - 22w || @ @ oo
e " s et I
0+ ~ DET, 12AUDIO 05 MFD -
{ ;:’ 3 TUNING y T roouwr 10 6Q7 zo0v. Ol 0 @
STA. | [=% | s| EYE : 8 AMC.AMP F—
O 50 MMF 6507 _1 SEC 7
STA. 2 or r .r‘( S —am a FRONT
(= 22 My s
STA.5 T = 150 @ é_r" f/ | MEG
. ol :%vier‘:on I e I MFD 2 VT » @
RN 200val =T 33m
STA. & F: o _ @ -
— O
SEC 5A FRUNT a7 -
ST S [+ REAR /D o &
-4 | S SEG a4 °s - SEC 7 150
siae[— o °20 (AL ot ( o RE AR ©30
O o, h TUNING J
. E,D-’ | oSXo/ | ®= EYE AMP
L} > ord— f 4
0 65N7 GT | @9 M2 ON SEL.SW, MOTOR
= PEMOTE LINE w= 50 C0 MMF .
OFFf—e [ @ AMP POWER SOG
= T {wHINC SIDE) ~ -
@ 300 : i@L |MEG ID'Ou mmE (35 < J
@ ‘L MME @\- ~ "
= L — S 2 & :
s = = INPUT FRONT 1»4. ouR SEL. SW.
ROEE, 9 SOCKET TO 2 MEG ELAY
MFD. 450 V. REMOTE L 4\' @
LINE AMP.. AAAA . A THIEFI PHONO SYITCH
\E) 1 o . ON TKEB. CONTROL . 2 NEG .
18 v | 5‘?:::) - UM ¢ 300 @ .
’é @ _t D PIHONG  CONTROL E’i M 5'2%‘3‘;5;%1
T i SEC 7A = 3
D) = & RFAR : @™ = soc
, N N 3 |
—1 3 © o @
o ok> o P= l wou =
| o4 ":?)_ N 7 ] (:) 2 (et
= CPX J >
= O/ AMP | < - J
..O— RADIO ©TWR PLUGS =L -
; 5 (WIRING SIDE) PHONO = " ¥
l @ @ é B " - — INPUT \,‘
A MP
N- FF RLLAY faas YAy INPUT | @
— RILAY L - FLUGS
it ———

©John F. Rider

WWw.americanradiohistorv.com

RECORD CHANGER: Model 16E,

RCD.CH. 19-11



SECTION 25

1. The following parts comprise a complete
Flay control with
cables, plug and switch, compartment light, mount-

play control installation.

ing bracket, two bracket mounting screws, two
switch mounting bolts, and four wood screws.
Check packing material so no parts are overlooked.

2. The mounting bracket should be installed
See illustration 3.
3. ‘The bracket is mounted on the boss which

on the record changer first.

supports the clutch fork shaft and the reverse
cam shaft, on the side of the boss away fram the
main cam, so the clutch fork shaft sets in the
cutout. Pass the two screws that fit the tapped
holes in the switch Lracket through the old play
control bracket holes when mounting the bracket.

4. Remove the plug button from the partition
between radio and changer, put the six prong plug,
the switch and the cables through the holes in the
partition. Fasten the play control on the par-
tition by means of the wood screws being careful
not to crack the plastic case by drawing the

PLAY CONTROL - INSTALLATION -

Capehart

ADJUSTMENTS & MAINTENANCE

screws too tight or driving the screws in crooked.
Also be sure the record tray clears che play
control housing before driving any screws. :

§. Fasten the switch to the bracket by means

of the two bolts. See illustration. This puts
the switch in such a position that the throw out
cam can actuate the switch. Of course, the
switch poes on the bracket with the leads at the
bottom and pointing toward the left (when looking
in the back of the cabinet), this brings the

spring finger in line with the throw out cam.

6.  Remove play control shorting plug (six
prong) from junction box and plug in cable from
play control. Set play control at any number
except zero (off) and run changer through several
cycles, if the switch is too close to the throw
out cam the relay in the play control will buzz,
if not close enough the action will be erratic.
Be sure the bolts holding the switch and the
screws holding the bracket are properly tightened.

- —

\\ ( -——62-75
AN £ S]
BASE
PLAVE
//4\
/ -t— 56- 1090
- 364-6
-56-1099
~64-311

—90 134

_ FARNSWORTH PAGE 19-53
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90-137
PART OF 161
6448
SECTiON 26 YOOM SERIES PLAY CONTROL PARTS LIST
Stock Stock
No. Description No. Description
13-39¢ Ratchet Ass’y 64-311 Dog Spring
22-126 Cable and Plug 90-125§ Light Switch
31-213 Dial Scale 92-140 Back Cushion
56-1099 Shaft 51163 Light Bulb
56-1100 Steel Ball Bearing 90-133 Relay (Complete)
59-142 Control Knob 90-134 Switch
59-143 Housing 621.2 Rubber Crommet
62-75 Rubber Grommet 13-368 Play Control & Cabinet
Assembly (Complete)

©John F. Rider
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SECTION 20

The "On-Off" relay is used to turn on
the 117 volts for the entire set.
fact 117 volts are always on the transformer
in the set, the 6.3 volts for the heaters is
supplied through one set of contacts on the
relay. Another set of contacts supplies the
audio amplifiers and another set in con-
junction with the selector switch energizes

the Reject Relay located in the Junction Rox.

This latter relay closes the AC circuit
to the Phono motor and the "Phono Relay™ also
Due to the fact the
"Phono Relay” contacts are closed until it is

in the Junction Box.

Solenoid in the 16-E Changer causing the
clutch to be engaged. Thus whenever the

"Phono™ button is pushed the 16-E goes into

SECTION 23

The proper method of checking the ad-
justment of the safety clutch follows. With
the record changer in cycle and the record
magazine fully loaded apply a slight downward
pressure on the bottom of the record magazine,
while the magazine is ctilting backward. When
such pressure is applied it should cause the
safety clutch to slip and the turntable
should stop revolving. In the event the
action of the safety clutch isnot as described
loosen nut, part 368-2, thereby releasing
pressure on spring, 3938, this will permit
safety clutch to unload sooner. After this
adjustment is made the changer should be put
through a number of cycles to make certain
that the clutch does not slip at any point in
the normal change cycle as this would cause
the changer to stall.

The action of this safety clutch should
always be checked when the instrument is per-

SECTION 24

Stock

Numbe r Description

13-151 40 Frict. Drive Ass’y.
§6-418 404\ Shaft

5466 406\ Upper Fricc. Urive DNisc.
§718 415M Iower krict. Drive Disc.
50170 406V Drive Facint (Leather)
36-501 "C" for lriction Drive

41-89 "C" Washer Pkg.

99_34-7 406V Cotter Pin

3938 406\ Spring

36R-2 496V 3{8 x 32" Hex \ut

13-151 410 M lrict. Drive Ass’y.
§6-119  Shaft for Friction Drive
13-148 41 1M Friction Drive Ass’y.
§6-415 4110 Shaft for Friction {#ive
13-150 41 ¥Friction rive Ass’
56-417 41N Safe for Friction {kive
66180 Votor Couplings (rubber)

99_2%-13 1/4 x 20 x 4" Allen Set Screw

OPERATION AND MAINTENANCE

Due to the

energized the AC is also applied to the Clucch

SAFETY CLUTCH - PURPOSE AND ADJUSTMENT

MOTOR DRIVE ASSEMBLY PARTS

]

16-E RECORD CHANGER
cycle to permit the tubes to reach operating
temperature before a record is played.

In the 16-E Changer the Clutch Solenoid
is energized by the above starting cycle,
pressing the Reject Button or by the Automatic
Trip Switch. As soon as the change cycle
starts the Solenoid Motor Switch opens the
Solenoid circuit and shunts the reject relay
to keep the motor running until the change
cycle is completed even if the "Off" button

is pushed.

The Automatic Trip Switch, located under
the turntable is actuated by the tone arm
moving the trip lever when the needle enters
the trip or change groove.

The "Automatic On-Of f" switch is used to
open the Clutch Solenoid circuit when it is
desirable to play records manually.

manently set up in the customer’s home since
it acts as a safety device to prevent record
breakage or damage to changer in the event of
a jam because of reasons previously mentioned.
CAUTION: The leather clutch facing should
be kept free of oil or grease.
GEAR REDUCTION UNIT

At least once a year the gear reduction
unit should be removed, the o0il drained,
gear box flushed and refilled with 1/2 ounce,
No. 10 S.A.E. oil. Stock No. 1315-1.

LUBRICATION

At lesst every six months a few drops
of oil should be applied to the drive motor
oil cups. See illustration. For this
purpose use the special electrical wotor oil
which is carried by most all oil companies
for electric fans, sewing machine motors, etc1

Stock

Numbe r Description

66105 Flexible Coupl. Set Screw 99-28-13
50126 leather Disc

21156 Motor 60 Cycle

21187 Motor 50 Cxcle

66399 (ear tox 60 Cycle

66435 Cear Box 50 Cycle

1315-1  Reduct Unit Oil SAL 10, 1/2 oz.

6019 1/4" Allen Wrench
67-88 Mep. Uoard

§4-38 Reduction Unit Soim

62-46 Notor Grommet

36-258  Spacers

36-13¢  #10 Plain “asner

36-550  #10/32xx 3/4" Slotted IERD

3611-4 410 S.P. lock “asher
510/ 32 tee Nut

6179 § T'rong Motor Plug
Iagy Screw
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CIRCUIT DESCRIPTION

The chassis utilized in these modern Firestone radio receivers in-
corporates a basic superheterodyne type of circuit that is designed
to provide reception irom standar¥ broadcast stations in the fre-
quency range of 540 to 1600 KC as well as reception from the new
frequency modulation stations that are located in the 88 to 108 MC
band. Many of the stages of the complete circuit will be readily
recognized ds necessary elements of a typical superheterodyne sys-
tem, however, the detection method that is used for frequency modu-
lation reception embodies an entirely new principle that will be fully
explained in ‘his pamphlet. All sections of the circuit have been
developed in accordance wtih the most modern radio engineering
technique and some of the more prominent features are described in
the following paragraphs.

Builtin antennas are provided for reception of AM as well as FM
stations. In locations where signal strength is adequate, these built-in
antennas will give satlisfactory performance but where FM signals are
weak, it is desirabie lo obtain greater signal pick-up by installing an
outdocr antenna such as:

FIRESTONE
FOLDED DIPOLE
FM ANTENNA
STOCK NO. 4-D-126

The built-in antenna used for AM reception is @ high impedance loop
that is mounted on rear edge of cabinet. A specially arranged and
accurately cut length of “ribbon-type” high frequency transmission
line serves to form the built-in folded dipole antenna for FM reception.

Tuning of the radio frequency circuits of the receiver is accompiished
by a sturdily constructed permeability ("slug”) tuner. This tuning
system provides a means of minimizing the effects of “microphonism"
that are inherent in other tuning devices. A high degree of accuracy
in calibration and alignment of tuned circuits is also obtained with
the permeatkility tuning system.

An R. F. amplifier stage is utilized to give maximum sensitivity and
selectivity as well as high image rejection on FM and manual tuning
AM reception. :

Both transformer coupled 1F. stages are used for FM and one stage
is used for AM. The first and second LF. transformers have two sets
of windings; one set is tuned to 455 KC ifof AM operation and the
other is tuned to 10.7 MC for FM operation. Switching of the windings,
to alleviate undesired beat frequencies, is necessary only in the first
LF. transformer.

Detection of amplitude modulated 455 KC signals is accomplished by
the 65Q7 diode rectification circuit and the resulting audio signal is
passed to a conventional 6S]7 audic amplifier stage.

Frequency modulation detection is obtained by an entirely new circuit
that is known as the "RATIO DISCRIMINATOR.” This FM detector
circuit has the unusual abilily to reject noise or other brief variations
in the amplitude of the signal. The relative insensitivity of the Ratic
Discriminator to signal amplitude variation makes it possible to
eliminate the use of a' "limiter” stage that ordinarily precedes the
discriminator in other types of FM detector systems. It will therefore
be noted that this receiver utilizes a:normal LF. amplifier stage in-
stead of a low gain limiter stage preceding the FM discriminator.
The theory of operation of the Ratio Discriminator is given in a
subsequent section.

Two stages of voltage amplification (6SQ7 and 6S]7) are provided for
the audio frequency outrut from the FM discriminator circuit. The
final audio power amplifier stage incorporates a 6V6GT tube in a
special inverse feedback arrangement which reduces distortion and
contributes to exceptionally good tone quality.

When the receiver is used for phonograph operation, audio voltage

and power amplification is accomplished by the 6S]7 and 6V6GT.

audio stages. Gain of this system is intentionally limited so that the
output tube will not be driven into the high distortion region. This
design permits the volume control to be advanced to its maximum
position before reaching an audio level where distortion would other-
wise cause unintelligible blasting—hence the maximum volume con-
trol position approximates the highest sound level that would be
obtainable with an acceptable percentage of distortion.

THE FIRESTONE TIRE & RUBBER CO.

THE RATIO DISCRIMINATOR

(Theory of Operation)

With the introduction of frequency modulated radio transmission it
was necessary fo devise a means of detecting” or extracting {ha
audio frequency intelligence from a carrier wave after it was appro-
priately amplified at the receiver. Since the frequency modulation
process involves variation of a given carrier frequency for as much
as 75 KC in either direction, il is apparent that the intelligence (or
modulating signal) can best be extracted from the wave by a circuit
that is capable of "discriminating’’ or recognizing the frequency of the
carrier at any instant. Thus, the receiver circuit which converts FM
carrier frequency variations into a corresponding voltage variation
has become known as a discriminator.

When considering the function of a discriminator it is important to
keep in mind that the output voltage amplitude is determined by the
extent of the carrier frequency deviation from its center frequency;
the greater the deviation, the greater the amplitude of the discriminator
output voltage—ihis determines volume of the resultant audible signal.

The rate at which the FM carrier frequency is being deviated above
and below its center value determines the rate at which the dis-
criminator output voltage will vary and therefore it will be seen that
this rate of variation of output voltage corresponds to the audio fre-
quency of the intelligence that was to be extracted from the carrier
wave; rapid variaiion of carrier frequency causes the discriminator to
produce high audio frequencies and vice versa.

Unfortunately the conventional type of discriminator cirguit is also
sensitive to amplitude variations in the carrier wave gnd it must be
preceded-by a limiter stage that is capable of de]ivergng a constant
amplitude FM carrier wave to the discriminator. If the limiter stage
were omilted, noise signals, which cause a variation in signal ampli-
tude, would pass through the discriminator and would be audible in
the output system.

With the advent of the "RATIO" Discriminator, an FM detector circuit
was devised which was found to be relatively insensitive to amplitude
variation of the incoming signal and therefore .the use of a limiter
stage could be dispensed with. After careful consideration of the per-
formance of the Ratio Discriminator, Firestons' engineers selected it
as the means of FM detection in this receiver.

The outstanding difference between the "Rdtio” Discriminator and
other discriminators is as its name implies—the output voltage is
dependent upon the ratic of two voltages rather than upon a com-
parison of these voltages on the basis of magnitude alone. Full sig-
nificance of this feature will become apparent after studying the
following description of the Ratio Discriminator circuit.

Operation of the Ratio Discriminator can best be understood by start-
ing with a simple 3 wire D.C. circuit as an analogy and building up
the discriminator circuit in easily comprehended sections. A typical
3 wire D.C. circuit is therefore shown in Fig. 1 and the following per-
formance characteristics should be particularly noted.

——H e

Fig. 1

When resistors R, and-R: are equal, the circuit is said to be balanced
and no current will flow in the center conductor A-B providing point B
is a center tap on the battery supply voltage In addition the voliage
drop E: across resistor R, equal to voltage drop E. across resistor Re.
If we now intrcduce batteries of equal voltage in the R: and R. sec-

©Jonn F. Rider
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tions of the circuit as shown in Fig. 2, the system will remain balanced
and although the current changes, there will be no change in the
reading of voltmeters E; and E.. It-should be noted that the introduction
of the batteries (with polasity as indicated) has caused a reduction
in current. This current reduction results in a lower voltage drop
across both load resistors but the sum of the drop across either re-
sistor plus the battery voltage V must be equal to one-half of the
supply voltage which is E, or E..

" (® o
35l =
L =

1 1

Fig. 2

This principle is made use of in the Ratio Discriminator so as to make
it relatively insensitive to variation in amplitude of the incoming sig-
nal. By substituting the cenler tapped secondary winding of an LF.
transformer as shown in Fig. 3 for the two batteries labellea V in
Fig. 2 it will be seen that a comparable condition is produced as
equal voltages are induced in both halves of the secondary winding.
Diode rectifier tubes are substituted for resistor R, and R: since we
are now dealing with A.C. induced voltages that must be rectified.
Do not overlook the fact that the plate resistance of the diodes creates
a voltage drop and is analogous in that respect to the action of R,
and R..

5 T |
= @ rs
A <
Ay <
Ea 4 =B
v &=
® =
R, ]

Fig. 3

Observe that irrespective of the magnitude of incoming signal volt-
age Es, the voltage V induced in each half of the secondary winding
will be equal since it is center-tapped. It has been previously shown
that as long as equal voltages V are added to each load section of
the 3 wire system, there would be no change in the reading of meters
E: and E: and thus these voltages remain the same irrespective of the
variation in the input signal voltage Es. The ratio of the voltages
Ei/E. also may be said to remain constant with variation in magnitude
of incoming signal.

i
)

-

——H{e{e{r{r{r}

Fig. 4

MODEL l-A-60

Fig. 4 shows a slight rearrangement of the same circuit that was
illustrated in Fig. 3 with the exception that the LF. transformer has
a condenser across the secondary in order to resonate it to the desired
frequency. In addition, the conductor between points A and B has.
been eliminated since current will not flow thru it as long as the
system is balanced. Center tap A on transformer secondary is still

retaired.

The foregoing circuit has been shown to be insensitive to variations in
amplitude of the incoming signal and if it can now be arranged so
that it will be capable of "discriminating” between variations in the
frequency of the incoming signal, it will prove to be an ideal FM
detector. Frequency discrimination can bs accomplished by introduc-
ing some voltage from the primary of the I.F. transformer in series
with' the resonant voltage of the secondary so that the vector sum of
these two voltages will effectively determine the instantaneous volt-
age between points A and E as well as between A and F. (These are
the voltages that are measured by meters E: and E.). The cir~uit of
Fig. 5 shows how a portion of the primary voltage of the LF. trare-
former is introduced into the secondary circuit by means of a tertiary
winding on the transformer.

E

INDUCED J-
VOLTAGES =C (E I
&
&
'

§ RESONANT

b2 VOLTAGES =

3 *
&
e
—C, @D T

Fig. §

Condensers C; and C: have low reactance at the LF. frequency, how-
ever, their reactance is appreciable at audio frequencies and therefore
the voltage drop across these condensers will readily follow circuit
voltage variations that occur at an audio rate.

If an examination is now made of the conditions that would prevail
under each of the following circumstances, it will be possible to
determine whether the voltages E; and E. can be made to vary in
accordance with the variation of carrier frequency since that action
would follow the intelligence that is contained in the FM signal.

1. Ratio of voltage E: to E: when frequency of incoming signal is
exactly equal to the IF.

2. Ratio of voltage E, to E: when frequency of incoming signal is
above IF.

3. Ratio of voltage E: to E: when frequency of incoming signal is
below LF. )

CONDITION #1: INCOMING SIGNAL EQUAL TO LF.. When this
condition prevails, the vector diagram shown in Fig. 6 illustirates how
the voliage across tertiary winding AB is added vectorially fo the
resonant secondary voltage across AC or across AD to produce a
resultant voltage thai determines the voltage indicated by meters
E: and E..

AX and AB represent the voltages that are coupled into the secondary
and tertiary windings of the LF. transformer. When the secondary is
tuned to resonancs, the voltage AC (across one-half the resonant cir-
cuit) will be 90 degrees ahead of induced voltage AX as well as
induced voltage AB. It should be remembered that the phase differ-
ence between applied voltage (or induced voltage as in this case)
and the voltage developed across an inductance in an A.C. circuit
will vary with frequency and only at the resonant frequency will the
phase difference he eanal t» 90 degrees. ) -

©John F. Rider
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By again examining the circuit shown in Fig. 5 it may now be ap-
preciated that the voltages read on meters E; and E. will be respec-
tively proportional to the vector resultant voltages E; and E. illustrated
in Fig. & {these resultants represent the vector sum of voltage AB and
AC or the vector sum of AB and AD). Since the resultant voltages
E, and E; are equal in magnitude, the voltage from point A to E will
equal the voltage from point A to F and hence meters E; and E. will
have identical readings.

CONDITION #2; INCOMING SIGNAL ABOVE LF.. When this con-
dition prevails, the vector diagram shown in Fig. 7 illustrates the
phase relation of the induced voltage in the tertiary winding and the
resonant voltage in the tuned secondary. Note that the resonant
secondary voltage AC does not lead the voitage AB by 90 degrees
as was the case when the incoming signal was exactly equal to
the LF.

Vector addition of voltages AB plus AC and AB plus AD produces
the respective resultants E; and E.. Since E: is obviously larger than
E., the voltage that appears across the A to E portion of the circuit
will be greater than the voltage that appears across the A to F
portion. Hence, the reading of meter E; is larger than that of meter E.
and the ratio of E,/E- is greater than unity.

CONDITION #3: INCOMING SIGNAL BELOW ILF.: When this con-
dition prevails, the vector diagram shown in Fig. 8 illustrates the
phase relation of induced voltage in the tertiary winding and the
resonant voltage in the tuned secondary. Note that the resonant
secondary voltage AC leads the voltage AB by more than 90 degrees
and that the vector resultant E; is now smaller than the resultant E:-..
In this case the voltage that appears across the A to E portion of the
circuit will be smaller than the voltage from A to F. Hence, the read-
ing of meter E, is smaller than that of meter E. and the ratio of E,/E:
is less than unity.

THE FIRESTONE TIRE & RUBBER CO.

The manner in which a Ratio Discriminator extracts the intelligence
from a frequency modulaled carrier by means of a variation in the
ratio between two voltages should now be apparent from the fore-
going discussion and Fig. 9 illustrates the complete discriminator
circuit as used in this receiver.

——@) Y TO
I —AV.C.

\
:;:*C.
! Ry Cj
J_.‘NV\N‘-Hl Cs SRs
T
-

TO Ist

Fig. 9 AUDIO

*Condenser C,"is represented in the actugql circuit
by distributed capacitance of associated wiring.

Elimination of the battery that was shown 'in prevtéus illustrations is
accomplished by using a long time constant resistor-condenser com-
bination consisting of Ry and C.. Since the two diodes in the dis-
criminator circuit are in series, they will conduct on the same half
cycle, and the rectified current thru R. will charge condenser C; so
that the point labelled Y becomes negative. The time constant of R,-C.

is about 0.1 secord so that the negative potential at point Y will
remain constant at even the lowest audio frequencies.

A rapid increase in carrier voltage cannot momentarily increase the
voltage across R«-Cs due to the large time constant; similarly, a suddan
reduction in carrier voltage will not be accompanied by a change in
voltage across Rs«-Cs. Thus, the voltage across this R-C combination
stabilizes the Ratio Discriminator against amplitude modulation. In
addition it should be noted that the same voltage serves as an excel-
lent A.V.C. voltage and is used for that purpose in this receiver.

The "threshold” effect that is noticeable in other types of FM limiter-
discriminator combinations is absent in the ratio type discriminator
and there is no sgecific minimum carrier level that must be applied
(as in the case of a limiter stage) to prevent noise from reaching the
audio system.

Since the higher audio frequencies are intentionally emphasized in
the frequency modulation transmission process, de-emphasis is used
at the receiver in order to provide normal tone rendition and to re-
duce high frequency noises. De-emphasis is accomplished by resistor
Rs and condensers Cs and C, in the discriminator circuit shown in
Fig. 9.

©John F. Rider




BROADCAST BAND — “AM" — ALIGNMENT PROCEDURE

from cabinet.

lead at back of receiver.

THE FIRES

1. Disconnect leads from FM antenna terminal strip (labelled
"A-G-A") at back of chassis: alse disconnect speaker plug,

with the chassis placed relatively close to the cabinet in
order to avoid removing the AM loop antenna that is attached
to cabinet frame.

3. After conveniently locating chassis with respect to the cab- 8.
inet, reconnect AM loop antenna plug, speaker plug and

4, Connect an output meter across speaker voice coil or from
plate of 6V6GT tube to chassis through a 0.1 Mid. condenser.

FIRESTONE

5.

AM loop antenna plug and phono plugs, Remove chassis
6. Set volume control to the maximum volume position and. use
weak signal from the signal generator.

2. It will be necessary to perform this alignment procedure

channel as instructed in preceding section.

brown lead of “External Antenna” coupling turn to blue

TONE TIRE & RUBBER CO.

away from wave trap coil and close to chassis.

GE 19-
MODEL [ -A-60]

7. 1f alignment of both AM and FM chcnreis is requured, it i
necessary to align the AM channel first; then align F

R.F. leads from slug tuner assembly should be dressed

|

Connect ground lead of signal generator to reteiver chassis.

9, After alignment procedure is compieted cnd chassis has been
reinstalled in cabinet, arrange leads to loop antenna so that

they are separated from each other as much s possible-—
avoid twisting or taping these leads together. |

PN SERIES | HIGH SIDE OF | . SIGNAL PHONO RECEIVER | TRIMMER | 1p)MMER
GENERATOR DIAL OR SLUG TYPE OF ADJUSTMENT
WITH SIGNAL SIGNAL FREQUENCY SWITCH SETTING NUMBER DESTRIPTION
GENERATOR |GENERATOR TO POSITION
R o An osition
0.1 MFD. Terminal K on 4 AM where it does 1-2 2nd LF. Adjust for maximum output.
Condenser tuner unit 55 KC Center not affect the Then repeat adjustment.
(see Fig. 11). Position signal. 3-4 Ist LF,
0.1 MFD. Terminal K on "AM” Any position ) o .
Condenser | i, | 4SS KC | comer | Ralehic M| S Wave Trap | Adiust fer minimum output. |

It positions of movable slugs in the slug tuner assembly have been
ccil or slug has just been replaced in thé tuner assembly, omit the next 5 instructions in this chart and start with the procedure entitled ""Slug Tuner
Adjustment Procedure-—AM Section.” Where the tuner assembly has not been disturbed, ignore this instruction and proceed with the next step.

disturbed (examine cement seal near top of threaded stem on each slug) or if a

Set Slug tuner

500 MMFD. External ~AM" assembly to
Mica Antenna clip tully closed po- Oscillator ; ;
Condenser at back of 535 KC Ceptgr sitioyn.. Disregc}x)rd- 6 Trimmer Adjust for maximum output.
Cabinet. Position position of dial
pointer. ¢
500 MMFD. External “AM"” Tune 0 1000 KC generator signal and check position of dial pointer. Hf it is set
Mica Antenna clip 1000 KC Center incorrectly, release clip on pointer and repesition to 1000 KC calibration mark,
Condenser at back of Position Note that the 1000 KC mark is located under the last "‘C** in the numeral '100."”
Cabinet. Exercise care to set pointer accurately.
Note the difference between
the dial pointer setting and
the 1500 KC mark on the
scale do not disturb pointer
position even if pointer does
not coincide with 1500 KC
mark. 1f the diiference does
500 MMFD. External “AM"” not exceed 20 KC, adjust
Mica Antenna_ clip 1500 KC Center 'cl;‘;:i;?x(losroos]i(g 7 B trimmer No. 7 for maximum
Condenser at back of Position nal ntenna output and proceed with
Cabinet. g Trimmer next two instructions in this
chart. Where the calibration
error exceeds 20 KC it is ad-
visable to omit the next two
instructions in this chart and
adjust the slug tuner as des-
cribed in the following sec-
tion.
External Adjust for maximum output.
500 MMFD. i "AM"” Tune to 600 KC Try to increase output by de-
Mica A:ttel;\:& c;;p 600 KC Center generator sig- 8 };‘;2:53::’ tuning padder and retuning
Condenser Cabinet. Position nal. receiver dial until maximum

output is obtained.

Repeat adjustment of trimmers 7 and 8 until one no ) .
procedure should only be used where the conditions described under the heading are encountered.

longer detunes the other. This completes the AM band alignment procedure. The tfollowing

T

]

©John F.

Rider
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MODEL [ =-A~60

This procedure is to be used only where the positions of slugs in the slu
where a serious calibration or tracking error is noted after attempting t

THE FIRESTONE TIRE & RUBBER CO.

“AM" ALIGNMENT PROCEDURE CONTINUED
SLUG TUNER ADJUSTMENT PROCEDURE — AM SECTION

g tuner have been disturbed or in event of
o align the receiver as described in the preceding section.

a coil or slug replacement, or

DUMMY ANT.

CONNECT

FM-AM

CEIVER TRIMMER
IN SERIES | HIGH SIDE OF | . SIGNAL PHONO RECEIVE TRIMMER
GENERATOR DIAL OR SLUG TYPE OF ADJUSTMENT
WITH SIGNAL SIGNAL FREQUENCY SWITCH SETTING NUMBER DESCRIPTION
GENERATOR |GENERATOR TO POSITION
The object of this adjustment
is to set slug #9 to a posi-
tion where the oscillator coil
reaches maximum induct-
ance at 535 KC. That is ac-
complished by first backing
off trimmer condenser #6
until its plates are well
spaced (lowest capacity);
then rotate slug #9 and
note whether a peak can be
obtained on the output
Set Slut}’lluner meter. f a peak cannot be
External oo s assem y to reached, turn trimmer con-
500 MMFD. Antenna clip K AM fully closed po- g9 Oscillator denser #6 to a slightly
Mica at back of 535 KC Center sition. Disregard Tuning Slug higher capacity setting and
Condenser Cabinet. Position position of dial repeat adjustment of slug
pointer. #9 for peak output. When
adjusting this slug, always
approach the peak output
setting by rotating the slug
80 that it is moving down in-
to the coil form. The correct
setting of slug #9 is deter-
mined when a definite peak
can be reached with trimmer
#6 at the lowest capacity
position that permits the coil
and condenser to resonate at
535 KC.
External "AM’ Set Accurately .
SOOMB;I::FD. Antenna clip 1500 KC CeAme, to 1500 KC mark 6 Oscillatér Adjust for maximum output.
Condenser at back of Position on scale. Trimmer
Cabinet.
External “AM” Set Slug tuner A
SOOMh;IcthD' Antenna clip 535 KC CeAnter assembly to 10 PGO;;;E“S“]"’; Adjust to receive 535 KC sig-
Condenser at back of Position fpl_ly closed po- g nal and for maximum output.
on Cabinet. sition.
Repeat adjustment of oscillator trimmer =6 at 1500 KC and oscillator padder slug at 535 KC until both points are correctly calibrated with the dial
scale.
; External “AM” Tune to 1500 KC
SOOM]\;I::FD A;,’T;& C;;p 1500 KC Center generator sig- 7 %::::;:: Adjust for maximum output.
Condenser Cabinet. Position nal.
External ” D
500 MMFD. . AM Tune to 1000 KC
Mica Anlennalclip 1000 KC Center generator sig- 11 T A{\tenn? Adjust tor maximum output.
Condenser giibackyol Position nal. ity £
Cabinet.
- i Adjust for maximum output.
0 D. xternal o o Tune to 600 KC Try to increase output by de-
50 Mh;lch:F Antenna clip 600 KC CeAn]:I[er generator sig- 8 Antenna tuning padder and retuning
Condenser" at back of Position nal. Padder receiver dial until maximum
Cabinet. CERC output is obtained.
Repeat the three preceding adjustments until no further improvement can be made in output at 1500 KC, 1000 KC and 600 KC. Apply a coating of
speaker cement at top of each tuning slug stem to prevent movement.

Te string dial cord, turn the main
drum to maximum counter-clockwise posi-
tion and use following parts:

DIAL AND POINTER DRIVE CORD ARRANGEMENT

drive

114955—Clip on end of cord
117057—Cord (7 feet)
119087—Ring for dial cord
113177—Tension Spring

©John F. Rider




FIRESTONE PAGE 19-7

INSTRUMEN1S: Alignment of the FM circuits in this receiver
may be accomplished with either a conventional AM type signal
generator or an FM signal generator. The output indicator should

be an oscilloscope or a vacuum tube voltmefer.

Although it is preferable to use an FM generator and an oscil-

lcscope, reasonably accurate alignment is obtainable when
using a conventional AM generator and vacuum tube voltmeter
providing proper care is exercised in adjusting the discriminator

circuit trimme: condenser.

IMPORTANT: If an AM signal generator is used. it should be
capable of producing fundamental frequencies of 10.7 MC and
88 to 108 MC —-avoid using an AM generator which produces
signals in the 88 to 108 MC range by using harmonics higher
than the second. Generators which are dependent upon third,
fourth or fifth harmonics for output frequencies of 88 to 108 MC
will generally produce undesirable spurious beat signals with
the local oscillator in the receiver and alignment will be ex-

ceedingly difficult.

The following procedure is adaptable for use with either an AM
or FM generator and oscilloscope or vacuum tube voltmeter—
merely follow the instructions which are applicable to the in-

struments that are used.

oscC. R.F. ANT 0S<C. 0oscC.
TUNING  TUNING TUNING TUNING  PADDER
SLUG SLUG SLUG SLUG SLUG
98 MC. 108 MC 1000 KC. 535 KC. 535 KC.

THE FIRESTONE TIRE & RUBBER CO.

MODEL [1-A-60Q]

FREQUENCY MODULATION — “FM” — ALIGNMENT PROCEDURE

L i alignment of both AM and FM channels is rejuired it is |
necessary to align the AM channel first, then align the FM
channel as instructed in adjacent chart (AM alignment pro-
ccdure is given on page 9). Do not attempt to reposition
pointer by releasing it from clip on dial cord this is done

only during AM alignment.

Disconnect leads from FM antenna terminal strip (labelled
“A-G-A”) at back of chassis: also disconnect all other plugs
on tear of chassis and remove chassis from cabinct. It is not

necessary to remove the built in antennas.

. Remove speaker from cabinet and reconnect plug to receiver

chassis.

A specific selling of the receiver volume control is not re
quired, however, it will be found convenient to leave it in
the maximum volume position so that alignment signals will |
be audible even though the output indication is obtained by
a V-T voltmeter or ‘scope connected to points in the dis-

criminator circuit.

FM circuit leads should be dressed as short and straight os
possible, particularly those in the oscillator circuit. LF. plate,

and grid leads should also be kept short and straight.

Alignment of receiver circuits may now be accomplished by

using the procedure in the adjoining chart. i

ANT.
1500 KC.

WAVE TRAP
455KC.

DISCRIMINATOR

@

PRIMARY
10.7MC.

&
®

3

DISCRIMINATOR
SECONDARY
10.7MC.

TRIMMER LOCATION CHART

LKJHGF

EDCBA

SLUG TUNER ASSEMBLY

)

©John F. Rider
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g e FIRESTONE PAGE 19-9
THE FIRESTONE TIRE & RUBBER CO. MODEL L-A-60

BOTTOM VIEW OF CHASSIS 6SB7-Y
117 YOLT 60 CYCLE A.C. 1st DET.—0SC.
POWER SUPPLY USED
FOR THESE MEASUREMENTS.
ALL vongc:s Mffgli‘nznn BE"‘IWEEN
SOCKET TERMINALS AND CHASSIS.
5Y3GT 6V6GT
RECTIFIER OUTPUT
5 335
335 hoent :
L 20 3 245 3 . g
g 340 230 %230 *:66; Ev9 *Fgé ;AOZ.S
-0 -3.2
SA{,(? AC 0
6847 65Q7 6BAG
(F-M)2nd A.F. (F-M)1st A.F. R.F.
(A-M)1st AF. (A-M)2nd DET.— AV.C.
|
|
|
-0.2
*_0.7
VOLTAGE ACROSS
SPEAKER FIELD
90 V0LTS
220 63
*230
6AL5 6BA6
DISCRIMINATOR (F-M)2nd LF.
(RATIO TYPE)
REAR OF CHASSIS '

NOTE A: Grounding of center stud on tube socket is necessary to reduce capacity coupling between other pins.
Oscillation may result if this ground is omitted.

SOCKET VOLTAGES

Measured with voltmeter having sensitivity of 1000 ohms
per volt except where indicated by (*). The (*)
symbol designates a vacuum tube voltmeter measurement.
ALL MEASUREMENTS MADE WITH FM-AM-PHONO SWITCH IN “"FM’” POSITION UNLESS OTHERWISE INDICATED
DIAL TUNED TO 108MC. FOR “"FM"” MEASUREMENTS
DIAL TUNED TO 540KC. FOR "AM” MEASUREME.NTS
VOLUME CONTROL SET TO MINIMUM WITH NO SIGNAL
TONE SWITCH IN SPEECH POSITION

REAR VIEW OF RECEIVER

©John F. Rider
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FIRESTONE PAGE 19-11512

THE

6BA6
(F-M)2ad L F.

FIRESTONE TIRE & RUBBER CO.

6ALS

DISCRIMINATOR
(RATIO TYPE)

MODEL [ -A-60

SECTION 1
FRONT VIEW

SECTION 1
REAR VIEW x|Y

REFERENCE
oot

SECTION 2 SECTION 2
FRONT VIEW REAR VIEW
$30 S29
A S7
$6
S5
S4
SECTION 3 SECTION 3
FRONT VIEW REAR VIEW

* Not used; may serve as wiring juncticn

point.
BAND SWITCH
504593

Lettered terminals in illustrations cor-
respond to similarly lettered terminals
on the circuit diagram.

505151

FM-AM-PHOND
SWITCH
SHOWN IN

“Fu" POSITION

WAVE TRAP
COIL
504670

-~ _BQ = |
! l INTERNAL
i 338 ! £ s © $99 6537 6veaT
ol "Lg g}fu 6SB7-Y ! 7 (F-M)20d AF. ouTeuT
N Ty 13t DET.— 0SC. ! (A-M)1st AF.
=R o
L%l ~ r [Py
. ngwn_siue'3S S8 o9 r_"‘9,8
R __<?_<>_l._((__1 g = 4 15 16
& ‘; 67 ;e *
- Fr-AM-PROND
5. wieH + I ur
* “FM™ POSITION 88 ! -l-: \E
F ’% ~ 8s07  ~ 13
137 . (F-M)15t AF. T
(A-M)2ad DET.—A.V.C.
¢
1 1 140
9
R “i'l}{;,-%
I B
T

(F-M) IF.
(A-M) LF.

WINDING IS SEPARATED
INTERNALLY TO OBTAIN
COMBINED CAPACITATIVE
AND 'NDUCTIVE RE/C-
TANCE.

SLUGS FOR
MANUAL
TUNING COILS

FM R.F.
FM OSC. } 505160

BC. ANT.
BC. OSC. ]i 505152

505159

H

F

BC. OSC. BC. OSC.
COIL COIL (SHUNT)
505153 505155

W-504138
RECORD CHANGER

L3R lz: B

(N o

"D"'Q.r GREEN |

124

FREQUENCY RANGES:

Standard
Broadcast } 540-1600 KC.

FM — 88-108 MC.

MANUAL TUNING DEVICE:

Permeability tuned coils; shock
resistant mounting.

BUILT-IN ANTENNA:
AM — High efficiency loop.

FM — “Ribbon Type” folded
dipole.

SPEAKER:

10 inch Electro-Dynamic Voice
coil impedance — 3.5 ohms

POWER OUTPUT:

Undistorted — 3.5 watts
Maximum — 6.0 watts

POWER SUPPLY:
117 volts
60 cycles A.C.
85 watts (radio)
20 watts (phono)

©John F. Rider

www americanradiohictory com

RECORD CHANGER: Webster Mode

1 50, RCD.CH. 15-1




FIR O IN PA Q- .

MODEL [ -A-60
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THE FIRESTONE TIRE & RUBBER

“FM” ALIGNMENT PROCEDURE CONTINUED
INSTRUCTIONS GIVEN ON PRECEDING PAGE MUST BE FOLLOWED BEFORE USING THIS CHART

OSCILLOSCOPE OR V.T VOLTMETER CONNECTIONS

SIGNAL GENERATOR CONNECTIONS TYPE OF ADJUSTMENT AND OUTPUT INDICATION

i RECLIVLR
CONNECT HIGH CONNECT GROUND FREQUENCY IF AN OSCILLCSCOPE IF A V.T VOLTMETER FM-AMPHONO TRIMMER ADIUSTMENT AND OUTPUT ADJUSTMENT AND OUTPUT
SIDE OF SIGNAL | LEAD OF SIGNAL & TYPE OF IS USED, CONNECT IT 1S USED, CONNECT IT SWITCH S OR SLUG DESCTPTION INDICATION WHEN USING INDICATION WHEN USING
GENERATOR TO GENERATOR TO MODULATION AS FOLLOWS: AS FOLLOWS: POSITION ETTIN NUMBER A V.T VOLTMETER AN OSCILLOSCOPE

Set vertical amplifier of scope for maximum ampliti-
cation. Where FM signal generator provides an out-
put voltoge for synchronization, connect this voltage
to “sync’’ terminals of the scope. Then adjust setting
of trimmer =13, before attempting to adjust trimme1
212, until a pattern similar to the following appears
on the screen. If pattern does not remain stationary,
operote sweep frequency control on scope and also
“sync’ control until desired result is obtoined.

10.7 MC A A

AM signal may be | Connect vertical amplifier Connect common (or ground) ter-

Pin =1 of 6BA6 (FM) | po. o; A A “high’* lead in seri ith

2nd LF. use a .01 MFD. vi.'c:n'ill;"o{ cg;A.S‘u(FllKl; l‘:(gdcyd' modu- lan %Al MFDA‘l;ond::-o‘x' to | minal of meter to receiver chassis. M M Any position where Discriminator Set meter to a low D.C. voltage range and

conhdon-ox in series | 204 IF. tube. & pin 6 of 65Q7 tube, Con. | D-C. probe lead of meter is then clg:l::‘l‘ij:: l;: does not affect 12 Primary adjust trimmer 212 for maximum meter B ~—0OR— B
with generator lead. FM signal should | nect scope ground lead to :::g:.cled to pin %7 of the 6AL3 Dosition the signal. read.ng. (This voltage will be negative.)

preferably be mod- receiver chassis.
ulated + KC. - -

This double 'S’ curve This single "'S" curve

Same as above Same as above

pattern results when
‘scope uses “‘Sawtooth”
horizontal deflection

pattern results when
‘scope uses properly
phased “sine wave”

horizontal detflection
voltage.

Adjust trimmer =12 for maximum amplitude and
steepness of that portion of the curve between “A”
ond "C".

voltage.

Same as above Same as above

Betore connecting V-T voltmeter, it
is necessary to connect two 68,000
ohm resistors (resistance of hoth
units must compare within 1%) in
series from pin #7 of the 6ALS
tube to the chassis. Then connect

V-T voltmeter to the junction of
these two resistors. D.C. probe
lead of meter is now connected to
junction of resistor B89 (3300
ohms) and condenser ¥ 91 (.01
MFD.} which are in the discrimi-
nator output circuit,

common (or ground) terminal of.

Same as above

Same as above

13

Discriminator
Secondary
Use an insulated phas-
ing tool to adjust this
trimmer,

Set meter for operatian on its lowest D.C.
voltage range. Note that as trimmer Z 13
is rotated a point will be found where
voltmeter will swing rather sharply from
a positive to a negative reading or vice
versa. Correct setting of trimmer 13 is
cbtained when meter reads zerc as trim-
mer is moved through this point. The ad-
justment is somewhat critical and con-
sidergble care must be exercised to set
the trimmer for a zero meter indication.

With the ‘scope set up as described above, adjust
trimmer =13 until the cross.over pcint "B is cen-
trally located in both the horizontal and verticol
directions; in addition, the portion of the curve be-
tween A" and "C" should be as linear (straight)
as possible.

Recheck the two preceding adjustments to be sure

that both trimmers are set as accurately as possibl

e to obtain the spetified output indication on vacuum tube voltmeter or oscilloscope. Then disconnect and remove the two

68,000 ohm resistors that were used for the vacuum tube voltmeter connection in the 2nd step.

Pin £1 of 6BA6 (FM}

Ist LF. tube: use a .01 | Receiver chassis in

Connect common (or ground) ter-
minal of meter to receiver chassis.

Adjust trimmers 214 and %15 for maxi-

With sccpe set up as described above, adjust trim-
mers =14 and =15 for maximum amplitude and
steerness of that portion of the pattern between A"
and “'C".

denser in series with | unit.

aenerator lead.

MFD. condenser in se- | vicinity of 6BA6 (FM)| Sa bo i i

lrie; O enerate: | Thcimity of (FM) me as above Same as above &ghe;;:g";oggl le;n:'!a:hl: G'Rig Same as above Same as above l4and 15 2nd LF. mum meter reading.

ead. tube.

Terminal "B on slug .

tuner unit {see Fig. 11); R.eg:e.ivu chassis in Adjust trimmers %16 and 217 for moxi-
use a .01 MFD. con- | vicinity of slug tuner Same as above Same as above Same as above Same as above Same as above 16 cmd 17 Ist LF, mu); meter xeadi;g, -

Adjust trimmers = 16 and z 17 for maximum ampli-
tude and steepness of pattern as described above.
1f the enlarged pattern now indicates a lack of sym-
metry. readjust trimmer =13 for correct cross-over
ooint.

I positions of movable slugs in the slug tuner assembly have been disturbed {(examine cement seal near to
FM Section.”” Where the tuner assembly has not been disturbed, ignore this instruction and proceed with lg

e next step.

of threaded stem on each slug) or it a coil or slug

has just been replaced in the tuner assembly, omit the next 4 instructions in this chart and start with the procedure entitled “Slug Tuner Adjustment Procedure —

Generator output leads must be connected to
the two terminals labelled ““A” on the
“A-G-A” terminal strip at back of chassis.
Connect “‘high” lead to one A" terminal in
series with a 120 ohm resistor and connect
generator ground lead to the other "A" ter-
minal in series with a 150 okm resistor.

98 MC
AM signal may be
400 cycle modu.
lated

or
FM signal should
preferably be mod-
ulated +300 KC.

Same as above

Same as above

FM
Maximum
clockwise

position

98 MC

18

Oscillator
Trimmer

Set trimmer X 18 to receive 38 MC, signal
and adjust for maximum meter reading.

Adjust trimmer =18 to obtain the symmetrical pat-
tern shown above. Correct setting of trimmer =18 is
obtained when cross-over point in pattern is cen-
trally located.

Same as above

Same as above Same as above

Same as above

Same as above

98 MC

19

R.F. Trimmer

Adjust trimmer 19 for maximum meter
reading. .

Adjust trimmer =19 for maximum amplitude of

pattern.

16and 17 1st LF. Recheck adjustment of these trimmers tor | Recheck adjustment of these trimmers for maximum
90 MC maximum meter reading. amplitude and symmetry of pattern. *
AM signal may be
400 cycle modu.
Same as above lated o Same as above Same as above Same as above q'l;:::a:gxsei::gi 20 #Q"ﬂn.t; Adi;_ll trimmer 220 for maximum meter | Adjust trimmer =20 for maximum amplitude of
T o Timm reading. attern.
FM signal should L7
preferably be mod-
ulated + KXC.

Check calibration and tracking of receiver with input signals of 88 and
calibration ervor is greater than +0.4 MC. it is advisable to adjust the slug tuner as described in the following section.

108 MC. It difference between dial pointer setting and 88 or 108 MC. calibration mark

dces not exceed +0.4 MC. and R.F. circuit is tracking properly, then alignmént may be considered satisfactory and no further adjustment is necessary. Where

SLUG TUNER ADJUSTMENT PROCEDURE — FM SECTION

This procedure is to be used only where the positions of slugs in slug tuner have been disturbed or in event of a coil or slug replacement, or where a serious calibration or tracking error is noted aiter attempting to align the receiver as described in the preceding section.

Same as above

88 MC

AM signal may be
400 cycle modu-
lated

or
FM signal should

Same as above

Same as above

Same as above

By means of tuning
control knob, set
dial pointer to 88
MC. mark om dial.

18

Oscillator
Trimmer

19

R.F. Trimmer

Set trimmer 218 to receive 88 MC. signal.

Adjust trimmer =18 to obtain the symmetrical pat-
tern shown above,

Adjust trimmers #19 and # 20 for maxi-

Adjust trimmers 319 and 320 for maximum ampli-

mum meter reading. tude of pattern
eferably be mod- [Antenng pa ’
Diared %00 XC. 20 L
By means of tuning Set sl .
Same as above 98 MC Same as above Same as above Same as above ‘ér‘:l‘"p%in:d:a '9‘0' 21 '3:326:]0\:0 a;'d a‘;‘,’u,f,zg, jojraceive) :,a.'xc‘ signat f}fg;‘"‘: :gg':’“ to obtain the symmetrical pattern
] MC. mark_om_dial, _ :
— Note heavy braided lead connection to
osc. coil; ad)pﬂ position of this braid un- | Note heavy braided lead connection to osc. coil;
By m.mluf,: t‘\,.mlnq = ) 'rx:alcgﬁqM(l:-' ::l%r;%:mrocel;;c'dhci:@dm::}r‘ adjust hpo-ilionbgl this braid until symmetrical pat-
ntro ob, set . 1 tern shown al is obtai o i i
Same as above 108 MC Same as above Same as above Same as abowe | G} pointer to 108 speaker cement after correct position is | speaker cement ;’:"uco::gno:.mono?: l:::::gd.' =
MC. mark on dial. located. P
RF. Adjust slug 222 for maximum t j i g
22 AR e reading. q meter &;i‘);:;lnnuq Z 22 for maximum amplitude of ‘scope

Repeat the three p ding adj

y calibration and tracking is obtained at 88 MC., 38 MC,, and 108 MC. Apply a coating of speaker cement at top of each tuning slug stem to prevent movement.

©John F. Rider
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THE FIRESTONE TIRE & RUBBER CO
DIA-
GRAM PART DIA-
NO. NO. DESCRIPTION GRAM  PART
NO. NO.
CONDE?NSERS 130 502454
12 504723 Condenser mica 30 Mmifd. 500 volt 137 502267
14 504663 Condenser trimmer 5-20 Mmfd. 138 502406
16 504956 Condenser trimmer 390-550 Mmid. 139 502478
17-A, B 504712 Condenser trimmer assembly | 140 502126
A 50 to 120 Mmid.
B 220 to 340 Mmid. )
21 502261 Condenser .01 Mfd. 600 volt ! 504895
26 504447 Condenser .05 Mid. 150 volt 13 504692
27 504724 Condenser mica 1000 Mmid. 500 volt 15 505151
30 502261 Condenser .01 Mid. 600 voit 505152
33 502929 Condenser mica 47 Mmid. 500 volt
35 502757 Condenser trimmer; 6.5 to 35 Mmfd.
37 502931 Condenser mica 100 Mmifd. 500 volt 29 504675
38 501659 Condenser ceramic 39 Mmfd. 500 volt 34 505158
41 504725 Condenser .02 Mid. 200 volt 505160
42 502153 Condenser .05 Mid. 200 volt
Sl 504905 Condenser ceramic 5 Mmid. 500 volt a9 BT
52 502929 Condenser mica 47 Mmfd. 500 volt 0 g;o
56 504733 Condenser ceramic 15 Mmid. 500 volt " gog ;
57 502757 Condenser trimmer; 6.5 to 35 Mmid. 535156
58 502929 Condenser mica 47 Mmid. 500 volt 49 504635
62 502261 Condenser .01 Mid. 600 volt 53 505153
64 501983 Condenser ceramic 1.0 Mmfd. 500 volt 505152
65 504982 Condenser ceramic 3% Mmid. 500 volt
66 502261 Condenser .01 Mid. 600 volt
68 502153 Condenser .05 Mid. 200 volt 54 505157
70 502261 Condenser .01 Mid. 600 volt 55 505159
72 502261 Condenser .01 Mfd. 600 volt BRI
75 504982 Condenser ceramic 39 Mmid. 500 volt
78 502931 Cecndenser mica 100 Mmid. 500 volt
81 504727 Condenser mica 500 Mmfd. 500 voit
83 502261 Ccndenser .01 Mid. 600 volt 59 505158
85 502261 Condenser .01 Mid. 600 volt 60 504675
87 502202 Condenser ceramic 150 Mmid. 500 volt 63 504615
90 504662 Condenser trimmer 35-55 Mmid. 74 504646
| 502261 Condenser .01 Mid. 600 volt 86 504690
91 J 504725 Ccndenser .02 Mfd. 200 volt (used only 112 504643
! in chassis stamped with letter "'S"’) | 502994
92 502157 Condenser .05 Mfd. 400 volt 133 ! 505029
94 504719 Condenser electrolytic 4 Mfd. 450 volt 1505394
95 504937 Condenser electrolytic 5 Mtd. 50 volt
98 502261 Condenser .0t Mid. 600 volt 134 505668
101 502150 Condenser .004 Mid. 600 volt l
{105 505150 Condenser electrolytic 16 Mid. 400 volt
106, 107 502804 Condenser 01 Mid. 400 volt e r RSO
108 502405 Condenser .25 Mfd. 400 volt
111 505150 Condenser electrolytic 16 Mid. 400 volt 23 504201
113 502261 Condenser .01 Mid. 600 volt .
118 502271 Condenser mica 260 Mmtd. 500 volt 24 504203
120 501719 Condenser electrolytic 4 Mfd. 450 volt
I 502152 Condenser .02 Mtd. 400 voit 117 504592
127 A.B.C 161133 Condenser _electrolytic : %%% 1231 110629
A 20 Mitd. 450 volt q J
B 15 Mid. 450 volt 132 502302
C 10 Mtd. 25 volt
131 502478 Condenser .006 Mid. 600 vo't
1 135 502931 Condenser mica 100 Mmtd. 500 volt 506099
136 502261 Ccndenser .01 Mid. 690 volt 116467
1 117131
. RESISTORS 506100
19 502132 Resistor carbon 100,000 Ohms ', watt 119989
20 502408 Resistor carkon 68,000 Ohms | watt 114955
| 25 502794 Resistor carbon 68 Ohms ! ; watt
| 28 502466 Resistor carbon 33,000 Ohms 1 watt 504691
| 32 02128 Resisior carbon 2,200 Ohms watt 505368
36 502130  HKesistor  carbon 22,000 Ohms '3 watt 117057
40 502137 Resistor carbon 22,000 Ohms | 3 watt .
| 43 501907 Resistor  carbon 560.000 Ohms iy watt 506147
44 502134 Resistor carbcn 470,000 Ohns iy watt 505417
61 502130 Hesistor  carbon 22,000 Ohms ! watt
67 502128 HResisior carbeon 2,200 Ohms ! watt 505420
71 502466 Resistor carbon 33.000 Ohms 1 watt
73 502128 Resistor carbon 2,200 Ohms |3 watt
76 502267 Kesistor carbon 680,000 Ohrrs |4 watt 505426
77 502131 Resistor carbon 47,000 Ohms !, watt 506101
79 502794 Resistor carbon 68 Ohms |3 watt 505433
80 502133 Resistor carbon 220.000 Ohns ! watt
82 502135 Resistor carbon 2.2 Meg. ' ; wart 505432
84 502466 Hesistor carbon 33.000 Ohme 1 watt 504835
88 502128 Resistor carbon 2,200 Ohms !4 watt 504837
89 502514 Resistor carbon 3.300 Ohms ', watt
93 502136 Resistor carbon 10 Meg. !4 watt 505431
96 502132 Resistor carbon 100,000 Ohns '; watt
97 502892 Resistor carbon 330.000 Ohn's ' watt 502460
99 502130 Resistor carbon 22,000 Ohme watt 504711
100-A, B 502148 Volume control 500.000 Ohms (with switch
102 502468 Resistor carbon 1.7 Meg ! wati 500966
104 504731 Resistor carbon 12.000 Ohms 2 watt 501031
109 502135 Resistor carbon 2.2 Megqg. wat: 504097
110 504731 Resistor carbon 12.000 Ohms 2 watt
114 502468 Resistor carbon 4.7 Meqg. | watt 504838
115 502131 Resistor carbon 47,000 Ohms !4 watt 505430
116 502291 Resistor carbon 4,700 Ohms ! watt 504138
119 502133 Resistor carbon 220,000 Ohms !4 watt
121 502478 Resistor carbon 1,000 Ohms ! watt 119087
126 502134 Resistor carbon 470,000 Ohmrs |4 watt 17843
128 504729 Resistor carbon 130 Ohms 2 watt 85078
129 504728 Resistor carbon 11 Ohms watt 113463
- . 116584

DESCRIPTION
Resistcr  wire wound 47 Ohnrs 1 watt
Resister carbon 680 000 Ohms || watt
Resistor carben 1,500 Ohms ' ; watt
Resistor carbon 1.000 Ohms ' ; watt
Resistor carbon 470 Ohms | | watt

COILS & TRANSFORMERS
Antenna FM ("Twin Lead” Assembly)
Coil FM antenna

Coyl- BC. antenna (less slug)

Tuning slug for BC. ant. coil (may have
end colored yellow, green, blue or
violet)

R.F. choke

FM R.F. (less slug)

Tuning slug for F'M R.F. coils (may have
end colored black, grey, red or
arange)

wave trap (455 Kc.)

Slug core for wave trap

Coil BC. oscillator; shunt (less slug)
Slug core for BC. osc. shunt coil (505155}
Coil R.F. choke (FM)

Coil BC. oscillator (less slug)

Tuning slug for BC. osc. coil (may have
end colored yellow, green, blue or
violet)

BC. oscillator; series

FM oscillator (less slug)

Tuning slug for FM osc. coil (may have
end colored black, grey, red or
orange)

BC. oscillator; compensating

R.F. choke (FM)

Transformer - 1st LF.

Transtormer 2nd 1LF.

Transformer discriminator

Transformer power

Transformer output for M-502302 speaker
Transtormer output for E-502302 speaker
Transformer output for 0-502302 speaker
locp antenna for AM

OTHER ELECTRICAL PARTS

Coil
Coil

Coil

Coil
Coil

Coil
Coil

Switch FM-AM-Phono

Crystal cartridge {Astatic L-71)

Motor for type "“W'-504138 Record

Changer 115 volt 60 cycle

Switch - "ON-OFF"" for type ""W''-504138
Record Changer

Switch  tone

Lamp dial (Mazdd = 44) 6.3V 0.25 Amps.

Sreaker electro-dynamic (10 in.)

MISCELLANEOUS PARTS
Background for Dial

Base tor mtg. electrolytic condenser
Bulls Eye for indicator light
Cabinet (mahogany)

Clamp for dial glass

Clhip retainer on end of dial cord

Clip coil mtg.; wave trap

Clip for tukte shield

Cord dial drive (7 {t. required) per ft.
Dial Scale

Door radio compariment; upper right
{mahogany)

Door record storage compartment; lower
right (mahogany)

Drawer record changer compartment

Escutcheon Firestone

Handle for upper door or drawer

Hinges for all doors (supplied in pairs)

Knob volume or tuning
Knob
Knob

tone or band

tor record storage compartment
doors

Needle phonograph

Perm. tuning mechanism (less coils)
Plug -phono. pick-up cable

Plug phono. motor cable

Plug speaker

Pointer

Rail for drawer (supplied in sets)
Record Changer

Ring tfor dial cord

Rubber grommets for mtg. FM cnils
Rubber grommets for mtg. BC. coils
Rubber pad for mtg. chassis
Rubber spacer for mtg. dial scale

©Jjonhn F. Rider

WWW. americanradiohistorv.com

MODEL !l -A-60




THE FIRESTONE TIRE & RUBBER CO.

/—J—‘A "6/4-:

MODELS

PAGE 19-16 FIRESTONE
Ly ~A=65

W9 TINFD 1H L

AIVIOdWIINOD HL

SISSYHD
dWV-3dd ONOHd

-x01ddp oq [(14 judWLINSDIW I3}aUN[OA 2GN} WNRIDA 3Y} ‘JUIAS (DY}

ul -utd aqn} s{y} spjuod aqoid ejewl udym N30 Apwr uonupSO g JLON
‘paiiimo s¥ punoib

sty J1 ynsexr Apw uonup({osQ ‘sutd 1ayjo usamjaq buidnod Apondoo

@aonpas o} AIDSSe0au St J9)D0S aqn} UO Pnys 12jud3d Jo burpunoln iy JLON

SISSYHD 10 dVviY

dWV-34d ONOH4
1089

‘sjonuod jo buy
-1os 1adoid 105 jun 1dbiodax 8y}
butduodwooon suonyonmsur  aag
‘uado umwal 1M 21D 4 g pauoy
-USWIRIOID Y} OSIMIAYIO Palsap
St uonpiado OIPDI [DUWICU UM
jos Apadosd sq s[o1juod 1aplodar
8y} 1oy} A1DSS808U ST 1 ‘pPa[[DISUI
useq SDY ISPICOSI SIlmM D BIdYM

‘I8A18031 Y} JO sebDis I10Jp[[WSO
Pup ‘X1 “J'H 8yl o} eury Ad
-dns abpjoa +g aqy o Ajmunyuod
umjuIDWw 0} AIDSSI08U ST YIIYMm
uonpauuod  1adwm{ D suDUOD
bnid Awwnp ayjy "19320s Sy ut
pauesur st bnid Awwnp b oY
PoI10U 39 pINoYs If INYIHOJWI

*&1058825D
up sSD paumiqe aq Apw yYomym
jIun 19pIOJAI BIM D JO UO[ISU
-uod ay) 10§ paplaoid s1 ‘sISSDYD
8y} jo Ipex oYy wol burpus)
“X2 ‘193205 pup I[qua [pwads y

NOI12INNOD
Y3QUOJIY FUIM
40 3sn

VAV =130 LR —AY

1ndLno
19979
)
See 0
552 Q) zi
w0
€9
0 o
vco TR S
0 v
310N
SO £0, 33 411934
- 1ol
(3dAL Oivy) haﬁ>m
“0°'A'¥— YOLVNINIEOSIE 526
¢1v9 46—/
528/
v
- 97 see
v
sze
Stly, ol
T PIW-S) ozx 3 g0
9ve9 o5, o -
8 0 Y €9 33§
Ty -
WMN KR i 07 [ soeor,
2vEY : go 159119
| 805 605 950 —"130 151 e
oo [0 uvil
g1 9 IONIE S9v9
9yg9

"SISSYHD ONV STYNIWYIL 13N00§
N3IIMLIA QIYNSYIW SIBVLI0N 1TV

"SINIWIYNSYIW ISIHL 404
Q3sn A1ddNS HIMOd
07V 31040 09 170A L1Y

SISSVHD J0 M3IA WO01108

STYNIWHIL WNNIINY TIV QNAOHD

TYNDIS ON HLIM WAWININ Ol 13S TOHINOD JFWATOA
SININIUASYIW .. WV.. HOJ DA 0¥S Ol dANNI TVIq
SINIWIHASYIN ..WJ.. HOJ DWW 88 Ol @INNL TVIQ
QILYDIANI ISIMHIHIO SSIATINA NOILISOd ..WJd, NI HOLIMS ANVH HIIM IAYW SINIWIHASYIW TI¥

‘juswaInspaw Isjawijoa aqny wmnapba » ssypubrsep joquiids (,) eyl ‘(,) Aq pe2ipd
-1put s1aym jdedxe oA 1ad swiyo pOQ[ Jo ANANISUSS HUIADY 13}8WI[0A 1M PSINSDAIY

SIOVLIOA LIIDOS

R — ‘sioa gy Aejount e

www.americanradiohistorv. com

Rider

©John F.




FIRESTONE PAGE 19-17,18

,..._
C
&

THE FIRESTONE TIRE & RUBBER CO. MODELS L ~A-6l,
L -2-65
6AGS 12877 6BA6 6BA6 Jbtgivmiosiinaivl 6ALS 6V6GT
R.F. 1st DET.— 0SC. 1st ILF. (F-M) 2nd LF. 123 DISCRIMINATOR — A.Y.C. 0YTPYT

A
THIS LEAD (48" LONG) 1l 87
SERVES AS A BUILT-tN
FM_AERIAL AND I$ 8¢ —=
R achin T Ey e :
OF THE CABINET, ~n = =
BROWN | ) i a8
&T‘g}— ! AF
Ao, ] A : < =
BLACK * = -1— f~|3B/‘ 6s°7GT
s I N 8.7 —(a-M) 20d DET.— AV.C.
 Teuwe gaj 4 -‘_Cé 67‘}68 6
e . e 3 ]
-4 ] T] =
j’" '91—1 2 2 ’—122 34' o ﬂ 44r >—‘]'48 50T 35 525 55 57£ GOF’GQI'_‘ 64
1 I ]—: R 35 i: ]—: :—[ WIRE RECORDER 1: :—[ :—[ :—[ 6‘1 ;.[69 l70
TERMINAL Q IS LOCATED LI7L1 ek e :
%_TURN FROM ! commctad 1o sosha! 2
TERMINAL R by removing S4 1| 116E
dunmy pBV\J: "u:'\‘c‘:'cw.]nl o
- P e
P 2 - B4
P V\lQ R L - 1 . oo 4G |
IN FM POSITION JUMPER - IN FM POSITION 828
y T3 73
.,‘83)_
e gae p S
506352 = 97 98
T o ek wck ol
TERMINAL B IS LOCATED = 78 (94T = Tl &
1 TURN FROM AN RO~ Fa. A o oyt
TERMINAL A 47 L . ;i
56 )}
B 667 Lettered terminals in 1illus- 5Y3GT !
trations correspond to simi- RECTIFIER 5
A PHONO PRE-AMP 7 larly lettered terminals on !
C 109 T e 2 _I;F_Q. @_WC(M_ the circuit diagram. L !
- B | - = xe===n 2|
M ANT = 7 |
F F COpiL (F'M) Io Fo 1007 MC. i) IOG% e ’ X -4 !
506353 . i i 1ok @q |
(A'M) Io Fo 455 KC. n 13 — > i3 L 1037L 104 105 omad |
5 ES
'GAE oy @:Z |10A€ 2 Sld JT e 2
@rran Cﬁ z E | 1l
* ok Kok S16 SI14 & z = :I‘:_ns gi
H /
J il
FM RF. AM_OSC. Js3 salse §7] $9,512] 510 SPECIFICATIONS
S2 AN S8 Sl
506351 506335 A 168 16C 16D
* Not used; may serve as wiring junction FREQUENCY RANGES: POWER SUPPLY: BUILT-IN AERIALS:
point. .
BANIS)OGSS‘:{,ITCH STANDARD 2 —540-1700 KC. 117 volts AM — ngh eﬂiC]ency 100p.
BROADCASTS 60 cycles A.C. FM — Single ended half-wave
SIDE VIEW 30 watts (phono)
R é :

AM ANT, AM R.F.
COIL COIL
506354 506345

MANUAL TUNING DEVICE:

3 section gang condenser;
shock resistant mounting.

-
L

To string dial cord, set gang condenser to fully
open position and use the following parts:

114955 Clip on end of cord
117057 Cord (3 feet)

119087 Ring for dial cord
505161 Tension spring

SPEAKER:

10 inch P-M Dynamic
Voice coil impedance—3.2 ohms

|

POWER OUTPUT:

Undistorted -— 2.8 watts
Maximum — 5.4 watts

Lt 2h Dt

LA

VM-506569
RECORD CHANGER

©John F. Rider
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REQUIRED INSTRUMENTS: The amount of amplification or “gain’
of most of the stages of this receiver can be measured with an A.C.
Vacuum Tube Voltmeter of the high frequency type. An AM (600
KC.) as well as an FM (98 MC.) signal source is required. For gain

a microvolt calibrated FM signal generator should preferably Le
used.

PROCEDURE: It is exceedingly important to adhere to the procedure
outlined below since the accuracy of these measurements will be
affected to a considerable extent by the failure to establish proper
operating conditions.

1. Be sure that RF., LF. and Discriminator stages are carefully and
accurately aligned by utilizing the alignment procedure given
in this manual.

connections differ for "AM” and “FM" measurements.

3. For "AM" measurements, set signal generator to 600 KC. (400
cycle modulation) and then carefully tune radio receiver to this
signal by using an output meter to indicate peak output. If a
local station interferes, set generator to a nearby frequency and

THE FIRESTONE TIRE & RUBBER CO.

measurements in the FM antenna- FM converter—FM 1st LF. stages, 5.

2. Connect Signal Generator as shown Lelow. Note that generator 6.

L-A-05

STAGE GAIN MEASUREMENT PROCEDURE

meter as an output indicator meter must be connected between
pin No. 7 of 6AL5 tube and chassis. If a local station interferes,
set generator to a nearky frequency and re-tune the receiver.

The values of stage gain which are given here were measured
with a fixed bias of —3 volts on the control grids of all R.F. and
LF. tubes which are connected to the A.V.C. system. Therefore,
these values are not intended to indicate the full capability of a
stage but they will serve as a convenient basis for determining
proper operation. In order to duplicate the fixed bias voltage,
connect the negative terminal of a 3 volt battery to both A.V.C.
supply lines by effecting a common connection to terminal 4
of 2nd FM-LF. transformer and terminal 2 of lst AM-LF. trans.
former. Then connect the positive battery lead to the receiver
chassis.

RF. gnd LF. circuits are slightly de-tuned when contact is made
with an instrument probe and this action, which is indicated by a
change in the output meter reading, may seriously affect the gain
measurement. Therefore, it is important to adjust the associated
circuit trimmer for a maximum output meter reading and to set
the input signal level to a convenient reference point on the gain

MODELS L -A-0L,

measuring instrument while the probe is making contact. After
removing the probe it is again necessary to adjust the trimmer so
as to obtain the same output meter reading and thereby assure
that the signal voltage at the specified point has not changed as
a result of circuit de-tuning.

re-tune the receiver.

4. For "FM"” measurements, set signal generator to 98 MC. (400
cycle modulation with 22%2 KC. deviation) and then carefully tune
radio receiver to this signal by using a D.C. Vacuum Tube Volt-

2.4 asx 9x 25X | 12X 47X 27x
AT 98 MC, AT 98 MC INPUT CONVERSION outPuT AT 10.7 MC Tnain, OXL A1 400 AT 400
98 MC GAIN 0.7 MC ' GAIN 7 BAIN cYoLes CYCLES
SIGNAL {SCE NOTE A} [SEC NOTE B)
OENERATOR 94—
A 113 = e e
38 MC gl ot e A b et

T

O

i_-::LJI
O =

260 % s
SIONAL L X SE B J i o ; 7
BENERATOR ) ) . : ¥ -y -
SEY TO .'——i(_. " Q,{{ i J il e [ {J [r S5761 i
g NE: L T A el |
¢ el 1 I e
N i I L ‘ N y
l 1" IA 1 * i l ] ‘” v\" b
L3X 55X 10X 55X 27X
CONVERSION QuTPUT AT 455 XC. AT
| AT 600 RC AT 600 KC. eyt wyERS: oureuT | 2 o0
< [SEE NOTE A) CYCLES CYCLES
(SEE NOTE B)
NOTE A: Short oscillator grid (pin 2 of 12AT7) to ground when measuring input o8 Mr ser
SIGNAL —rat- s

voltage at signal grid (pin 7) of 12AT7 tube.

NOTE B: Measured with input voltage of 0.3.

e GTQ“ m@r ]
4OOCVCL(5{ ? 4 RS i E'i.,
E&’ St ‘ldl"i' ’ '{ g=

i :

8Xx 12X
AT 400 CYCLES AT

(SEE NOTE €)

NOTE C: Measured with input voltage of 0.05. =

DIFFERENCES in tube characteristics, tolerance of parts, adjustment of tuned

circuits and variations in line voltage will influence stage gain. These factors

should be given due attention in event the gain of a stage varies extensively |
from the values shown.

Rear View
Model 4-A-64

Rear View
Model 4-A-65
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BROADCAST BAND —''AM’—ALIGNMENT PROCEDURE

extension leads.

THE FIRESTONE TIRE & RUBBER CO.

Remove chassis and

speaker.

. Built-in loop aerial leads do not have to be connected to ter- 5
minal strip on rear of chassis while I. F. stages are being
aligned. Before starting alignment of Ant., RF., and Osc.

1. Disconnect leads from FM-AM aerial terminal strip (labeled
FM-FM-AM-AM) at back of chassis: also disconnect speaker
leads and phono plugs.
desired, allow speaker to remain in cabinet and connect to 4

If

2. Stand chassis on one edge so that all trimmers are accessible.

stages, the loop aerial must be reconnected to chassis—do 6.
not attempt to use extension leads. remove loop aerial from
cabinet to facilitate connection to chassis. Loop can be taken 7.

out of cabinet by merely lifting so as to release pivot dowe!

at bottom of frame; then remove screw which holds external
aerial clip on top support block so as to release connecting

lead.

With the gang condenser fully meshed, dial pointer should
be in the position indicated by the last division below 55 on
the dial. If it is set incorrectly, hold tuning shaft steady and

reposition pointer.

Connect an output meter across speaker voice coil, or from
plate of 6V6GT tube to chassis through a 0.1 Mid. condenser.

Connect
chassis.

ground

lead of signal

generator to the

receiver

Set volume control at maximum volume position and use a
weak signal from the signal generator.

DUMMY ANT. CONNECT
IN SERIES HIGA SIDE OF SIGNAL BAND RECEIVER TRIMMER TRIMMER
WITH SIGNAL SIGNAL GENERATOR| SWITCH DIAL OR SLUG DESCRIPTION TYPE OF ADJUSTMENT
GENERATOR GENERATOR TO | FREQUENCY| POSITION SETTING NUMBER
Lug on trimmer No. AM Any point where 1-2 2nd IF.
.1 MFD. 6 at top of gang 455 KC Broadcast it does not Adjust for maximum output.
Condenser (see figure below for (Middle) affect the signal. Then repeat adjustment.
location of trimmer). 3-4 Ist LF.
o R External AM
260 a Aertial Broadcast Adjust i tput,
Mica Clip 1500 KC Br;[_cddﬁasl LS00RKE 5 Oscillator DR L BRI GO
Condenser (Middle)
] Externl - o o e [ ong%«fasl Adjust for maximum output.
260 Nil:gF ' éﬁsal 1500 KC Brlcl)'ag;:last Kc. ?enuator
Condenser (idgle) S 7 Broadcast Adjust fcr maximum output.
Antenna
Adjustable
8 B;:g{:zcztst Adjust for maximum output.
260 MMFD. Externgt i Tune to 600 R.F. Coil.”
ica 7
Condenser Clip 600 KC B(;\('l)g:lc{:lc]‘;;' ls(ig;m?enera(or
Adjustable
core of Adjust for maximum output.
9 Broadcast
Antenna
Coil.
Repeat adjustment of trimmers 6 & 7 and slugs 8 & 9 until one no longer detunes the other.

0sC. 0SC. RF.
106 MC. 1500 KC. 600 KC.

R.F. b
106 MC. 1500

107 MC.

455 KC.

11

DISCRIMINATOR
PRIMARY
10.7 MC.

F
KC.

ANT.
1500 KC.

_(:)

ANT.
600 KC.

TOP VIEW

NOTE: 1t is preferable to check the alignment of the LF. stages in the FM channe! ofter completing AM alignment.

10.7 MC.

DISCRIMINATOR -+~
SECONDARY
10.7 MC.

BOTTOM VIEW

TRIMMER LOCATION CHART

©John F, Rider

This single “S" curve
pattern results when
‘scope uses properly
phased '‘sine wave”

horizontal deflection
voltage.
A
B
t C
OR
A 4
8
C

This double "'S" curve
pattern results when
‘scope uses properly

phased ““Sawtooth’’
horizontal deflection
voltage whose fre-

quency is twice the
modulation frequency
of signal generator.

©John F. Rider
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FREQUENCY MODULATION—""FM’’—ALIGNMENT PROCEDURE
(USING AN OSCILLOSCOPE AND FM “SWEEP” GENERATOR)

INSTRUMENTS: Alignment of the FM circuits in this receiver can If it is set incoriecﬂy, hold tuning shaft steady and reposition

be most conveniently accomplished with an FM signal generator. pointer.

When using this type generator, the output indicator must be an 1

oscilloscope. 4. A specific setting of the receiver volume control is not required,

\ ) . 3 however, it will be found convenient to leave it in the maximum
: Lu ahgnmt °nl', of tll)iomAtiM }:md !;Mf cha:x:ell nl: requ\:ire;ancl; noci volume position so that alignment signals will ke qudible even
: essary ‘o align the CLUETETN BiFell X Bt WD e though the output indication is obtained by an oscilloscope con-
' as instructed in chart below (AM alignmen: procedure is given q . PR L
nected to points in the discriminator circuit.
on page 8).

2. Disconnect leads from FM-AM aerial terminal strip (labelled 5. Dress FM circuit leads as short and straight as possible, par-
FM-FM-AM-AM) at back of chassis; also disconnect speaker leads ticularly those in the oscillator circuit. LF. plate and grid leads
and phono plugs. Remove chassis and speaker. (If desired, should also be kept short and straight.
allow speaker to remain in cabinet and connect to receiver by '
extension leads.) ‘ 6. Set band switch to the FM (extreme counter-clockwise) position.

3. With' the gang condenser fully meshed, dial pointer should be . .
in the position indicated by the last division below 88 on the dial. 7. Set tone control to fully counterclockwise position.

SIGNAL = | FREQUENCY |  ogcnioscope | RECEIVER | TRIMMER | pppyypp TYPE OF ADJUSTMENT

GENERATOR | & TYPE OF CONNECTIONS DIAL OR SLUG |\, psCRIPTION| AND OUTPUT INDICATION

p CONNECTIONS{ MODULATION SETTING NUMBER
gﬁ?‘?ﬁﬁqh'-’ﬁzggl(:fﬁléﬁ Before attempting to adjust trimmer No. 10, set

Connect high tion of resistor No. 67 trimmers No. 11, 12, 13, 14 and No. 15 for approxi-

side in series (18000 ohms) and con- mately maximum sound output from the speaker

with an .01 Mid denser No. 70 (.003 Mfd. (output meter not required). This is done to
condenser to lug which are in discrimind- obtain sufficlent signal for an oscilloscope pat-
on trimmer No. tor output circuit. Con- tern of desirable amplitude when making the

17 at top of 10.7 MC nect scope ground lead| Any position following discriminator trimmer adjustment.

gang (see illus-{ FM signal should |to receiver chassis. where it does 10 Discriminator | Adjust setting of trimmer No. 10 until a pattern

tration on page|preferably be not affect the Secondary |[similar to that shown in Fig. 2 appears on the

8 for location of|modulated +400( Set vertital amplifier of] signal. screen. If pattern does not remain stationary oper-

trimmer). Con-|KC. scope for maximum am- ate sweep frequency control on ’'scope and also

nect ground lead plification. Where FM “sync” control until desired result is obtained.
to receiver chas- signal generator pro- Correct setting of trimmer No. 10 is obtained when
sis in vicinity vides an output voltage crossover point “B” (Fig. 2} is centrally located
of 12AT7 tube. for synchronization, in both the horizontal and vertical directions; in
connect this voltage addition that portion of the curve between A"
to “‘sync’’ terminals of and ""C" should be as linear (straight) as possible.
the scope. i
11 Discriminator
Primary
Same Same Same Same Adjust these trimmers for moximum amplitude
as above as above as above as above 12 and 13 2ad LF. and steepness of that portion of the pattern be-
tween A" and “C” (see Fig. 2).
14 and 15 1st LF.
Recheck adjustments of rimmers No. 10 and No. 11 to be sure that both are set as accurately as possible to obtain correct cross-over point or sym-
metry of pattern.

Conn-:ii genera-

i‘:rxerie‘:hwit;‘d; Adjust trimmer No. 16 to obtain the symme(ri_cal

300 ohm carbon pattern shown in Fig. 2. Correct setting of trim-

resistor to end 106 MC mer No. 16 is obtained when cross.over point in

terminal marked FM signal should pattern is centrally located.

"FM” on strip preferably be Same 106 MC 16 Oscillator IMPORTANT: It will be noted that there are two

at b""kcf‘ chas-Inodulated 400 as above Trimmer ditferent settings of trimmer No. 16 at which the
sis. q "l"m°; KC. desired ‘scope pattern can be obtained—always
qro(un 9:'“ select the trimmer setting which is nearest to the
:’:’“ coxtl:rmingl, low capacity end of its range..
marked ‘““GND’.
3 17 RF. Adjust trimmer No. 17 for maximum amplitude of
d Trimmer pattern.
| Same Same Same Tune to 106 18 Antenna Adjust trimmer No. 18 for maximum amplitude of
as above as above as above MC.alqanara(ox Trimmer pattern.
signal. - q
Recheck adjustment of these trimmers for maxi-
14 and 15 lst LF. mum amplitude of pattern.
Check calibration and tracking of receiver with input signals of of the trimmers it will then Le necessary to adjust the spacing
90 and 98 MC. If ditference between dial pointer setting and 90 of the gang condenser plates.
A N g
or C?BRP';‘C. gah§1;ahon m:;l;kqoes n:; exlceedth— O’EI.MC‘ :n'd antengc; 2. It pointer falls below the 90 MC. calibration point, it will be
::m ide .dc;r:'\.}xfsadme and 1::9 fpnhpex y'd' z a'l.;' ezesmay necessary to push the windings together on the FM oscillator
SUBICeIS islactory © LG8 G LR B 8 sary. coil. Then repeat the two preceding adjustments of trimmers 186,

Where the calibration error is greater than * 0.3 MC. it is advis- 17 and 18 at 106 MC. Should it be found impossible to obtain

able to mqke the following adjustments: the 106 MC. signal at the proper point on the dial by adjustment

1. If pointer falls above the 90 MC. calibration point, #t will be of the trimmers it will then be necessary to adjust the spacing | |f
necessary to slightly spread the windings of the FM oscillator gang P . i
coil. Then repeat the two preceding adjustments of trimmers 16, 3. Cormrection for mistracking of antenna and R.F. may be accom-
17 and 18 at 106 MC. Should it be found impossible to obtain plished by adjusting coil turns and gang plate spacing in the
the 106 MC. signal at the proper point on the dial by adjustment same manner.

——p =

=

©John F. Ridar =
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INSTRUMENTS: Although it is preferable to use on FM generator

A"él-l»:

THE FIRESTONE TIRE & RUBBER CO.

FREQUENCY MODULATION—"FM''—ALIGNMENT PROCEDURE
(USING A VACUUM TUBE VOLTMETER AND AM SIGNAL GENERATOR)

2.

and an oscilloscope. reasonably accurate alignment is obtainable
when using a conventional AM generator and vacuum tube volt-
meter providing prgper care is exercised in adjusting the discrimi-
nator circuit trimmer.

IMPORTANT: When using an AM signal generator, it should be
capakble of producing fundamental frequencies of 10.7 MC and 88

to 108 MC -

avoid using an AM generator which produces signals
in the 88 to 108 MC range by using harmonics higher than the

second. Generators which are dependent upon third. fourth or

fifth harmonics for output frequencies of 88 to 108 MC will gen-
erally produce undesirable spurious beat signals with the local
oscillator in the receiver and alignment will be exceedingly difficult.

1. If alignment of both AM and FM channels is required it is nec-

essary to align the AM channel first, then align the FM channel
as instructed in chart below (AM alignment procedure is given

Disconnect leads from FM-AM qerial terminal strip (labelled
FM-FM-AM-AM) at back of chassis; also disconnect speaker leads
and phono plugs. Remove chassis and speaker. If desired, allow
speaker o remain in cabinet and connect to receiver by exten-
sion leads.

With the gang condenser fully meshed, dial pointer should be
in the position indicated by the last division below 88 on the
dial. "If it is set incorrectly, hold tuning shaft steady and re-
position pointer.

A specific setting of the receiver volume control is not required.
However, it will be found convenient to leave it in the maximum
volume position so that alignment signals will be audible even
though the output indication is obtained by a V.T voltmeter
connected to points in the discriminator circuit.

Dress FM circuit leads as short and straight as possible, par”
ticularly those in the oscillator circuit. LF. plate and grid leads
should also be kept short and straight.

on the preceding page). 6. Set band switch to the FM (extreme ccunter-clockwise) position.
SIGNAL FREQUENCY VACUUM TUBE RECEIVER TRIMMER
GENERATOR & TYPE OF - VOLTMETER DIAL OR SLUG TRIMMER TYPE OF ADJUSTMENT
CONNECTIONS| MODULATION CONNECTIONS SETTING NUMBER | DESCRIPTION AND OUTPUT INDICATION
Connect high .
side in series 11 Dlslg:r_)mmator
with an .01 Mfd imary
condenser to lug .
on trimmer No. 10.7 MC [Connect common (or ground) ter-|Any - position Adjust these trimmers for maximum
17 at top of M minal of meter to receiver chassis. | where it does meter reading—the output voltage will
gang (see illus-| AM signal mayip C. probe lead of meter is then|not affect the| ]9 d 13 2nd LF. be of negative polarity.
i be 400 1 A 3 an . g P Y
tration on page|R€ cyclefconnected to pin No. 7 of the|signal.
8 for location of | modulated. 6AL5 tube.
trimmer). Con-
nect ground lead
to receiver chas- 14 and 15 1st LF.
sis  in vicinity
of 12AT7 tube.
nnect common (or ground) ter- A s
g:i)nal tof oV-’l‘o vo(llmgter to) the Note that as trimmer No. 10 is rotated |
junction of resistors 87 and 88 in a point will be found where voltmeter}
the discriminator circuit. D.C. N will swing from a positive to a nega-|
probe lead of meter is then con- Same 10 Discriminator tive reading or vice versa. Correct
Same Same nected to junction of resistor No. as above Secondary setting of trimmer No. 10 is 'obtame.d
as above as above 67 (18,000 ohms) and condenser when meter reads zero as trimmer is}

No. 70 (.003 MFD.}) which are in
the discriminator output circuit.

Set meter for operation on its low-
est D.C. voltage range.

moved through this point. The adjust-
ment is somewhat critical and con-|
siderable care must be exercised to set
the trimmer for a zero meter indication.

Recheck adjustment of trimmers No. 10 and No. 11 to be sure thal

t both are set as accurately as possible to obtain the specified output indication.

Connect genera-
tor “high’” side
in series with a
300 ochm carbon

Set trimmer No. 16 to receive 106 MC.
signal as indicated by maximum meter

resistor to end 106 MC Connect common (or ground) ter- - reading.
terminal marked| AM signal may | a0 o Fieter o receiver chossl. 106 MC 1§ | Oscilator [IMPORTANT: 1 will be noted that
“FM" on strip| be 400 cycle|osunentod to Pin Noo 7 of the Trimmer there are two different settings of
at back of chas-| modulated. En s O e G © e trimmer No. 16 at which the 106 MC.
sis. Generator DS signal will be received—always select
ground lead the trimmer setting which is nearest
must connect to to the low capacity end of its range.
next terminal
marked ““GND’.
17 RF. Adjust trimmer No. 17 for mdximum
Trimmer meter reading.
Same Same Same »T,;u po B Hi
C. generator Antenna Adj q q
& just trimmer No. 18 for maximum
as above as above as above signal. 18 Trimmes meter readtng,
14 cmd 15 1st LF. Recheck adjustment of these trimmers
for maximum meter reading.

1.

—+

0.3 MC. it is

Check calibration and tracking of receiver with input signals of
90 and 98 MC. If difference between dial pointer setting and 90
or 98 MC. calibration mark does not exceed * 0.3 MC. and antenna
and R.F. circuits are tracking properly, then alignment may be con-
sidered satisfactory and no further adjustment is necessary.
Where the calibration error is greater than
able to make the following adjustments:

advis-

If pointer falls above the 90 MC. calibration point, it will be
necessary to slightly spread the windings of the FM oscillator
coil. Then repeat the two preceding adjustments of trimmers 186,
17 and 18 at 106 MC. Should it be found impossible to obtain
the 106 MC. signal at the proper point on the dial by adjust-

ment of the trimmers it will then be necessary to adjust the spacing
of the gang condenser plates.

If pointer falls belaw~the 80 MC. calibration point, it will be
necessary to push the windings together on the FM oscillator
coil. Then repeat the two preceding adjustments of trimmers 16,
17 and 18 at 106 MC. Should it be found impossible to obtain
the 106 MC. signal at the proper point on the dial by adjustment
of the trimmers it will then be necessary to adjust the spacing
of the gang condsenser plates.

Correction for mistracking of antenna and R.F. may be accom-
plished by adjusting coil turns and gang plate spacing in the
same manner as outlined above for the oscillator stage.

®John F. Rider
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THE FIRESTONE TIRE & RUBBER

Be sure R.T'.and I.F.stages ere accurately aligned befére measuring
zain. R.F. gains can be measured with a "channel" type instrument
roniain’ng a tuned and caliwrated R.F.amplifizr., Avacuum tube volt-

m2tar may be used for audic guin measurements., Observe following
precautions,

i 1. For all gain measurements 2. Be sure radio is 3. When using a “chan-

connect signal generator as carefully tuned nel” type instrument

sh_own. Use 600 KC. mgpal to generator carefully tune it for

with 400 cycle modulation signal (use weak maximum output at

(use nearby frequency if signal for sharp desired frequency be-

local station interferes.) tuning.) fore making measure-

} ments.
I 3% : 72X - 20x 58X 38x
At 600 nC CONVERSION Ga'N at asy x( AT 400 CrCLES AT 400 CYCLES
INPUT QuTPUT
L0D NG s K0
1A7GT INSGT IH5GT (ASGT

DEY-AvC-af

POWER
200 Mwr

SIGNAL
r GENERATOR f T
| .

Am
1?) al /‘D F |

Differences in tube characteristics, tolerance of parts, adjustment
of tuned circuits, and variations of line voltage will influence
stage gains. Accuracy of measurements is dependent upon careful
tuning of receiver to generator signal and experience in using your

test equipment. These factors may create considerabls variation in
gain measurements.

} 0SC- Mo

BLUE

1

Zwo ¥ 1RaNS

o

TPUT TRANS 1z8Y

Hius. o
I“I‘f. Part No. Part Name Rescuition IN3°. P;?Egolb Pago'::imeonser TubularDN.r(')?ml?Md. 200 V... . N
I ausna (ot Battery with 4 Prong Plug 14  23E204 Condenser  Tubular, .001 Mfd. 200 V. .
2 20E32 Co'_l Antenna o 15 23E11  Condenser Fixed Ceramic, .0001 M{d.
3 20261 Coil Ist I.F. Transformer N 1s 23EIl Condenser Fixed Ceramic, .0001 Mfd.
or i 7 23E42 Condenser  Mica, .00025 Mfd. 500 V... ...
20€307 Coll Ist LF. Transformer 18 27E105 Resistor Carbon, | Megohm, 1/3
4 20E261-3 Colil 2nd L.F. Transformer 19  27E335 Resistor Carbon, 3.3 Megohm, 173
or 20 27E335 Resistor Carbon, 3.3 Megohm, /3
20E307-3  Coil 2nd L.F. Transformer .. 21 27E475 Resistor Carbon, 4.7 Megohm, 1/3
5 20€77  Coil Oscillator - 22 27E106 Resistor Carbon, 10 Megohm, 1/3
6 24E2 Condenser Tuning, 2 Gang.. 423 27E223 Resistor Carbon, 22,000 Ohm, 1/3 Wat. .
7 25E9 Condenser  Tubvular, Dry Elect. 10 Mfd. 100 v 24  27EI04 Resistor Carbon, 100,000 Ohm, 1/3 Wat ...
8 23E224 Condenser Tubular, .5 Mfd. 200 V. 25 27E561 Resistor Carbon, 560 Ohm, 1/3 Watt ...
9  23E224 Condenser Tubular, .5 Mfd. 200 V. |26 27E470 Resistor Carbon, 47 Ohm, 1/3 Watt........
10 23EI51 Condenser Tubular, .01 Mfd. 120 V. 27 28E11 Vol. Control With D.P.5.T. Switch, 500,000 Ohm.
11 23E151 Condenser Tubular, .01 Mfd. 120 V. 28 1E9  Speaker 5" PM. R .
12 23E216 Condenser Tubular, .05 Mfd. 200 V. 29 22E25 Transformer  Output. . ... ... e
TE N°.4 Pacrt 'z?met Walnu[t)escc:{)tii:lr;t SC LANEOUSPartPNo P::'[t'§ame Description
5 inet Walnut Cabinet .. ..
7E';6ES} CaailineteBack Back for Cabinet........ .. 36E40 Dial Scale Calligra&tled Scale
20€253-11 Dial Cord Drive, Cord Assembly. ... .. 35€8 Dn_a: Pmr!te; 'D‘;JaN 0;;"8 e F
6562 Dial Cord Spring  Dial Cord Tension Spring. .. 35E15 ala Indicator ! - , Lndlcatur =
20€270-3 Dial Shaft 8 37572234111 Prunuh ‘\:lapr::"u KBrjaotte;y P|uu _
Assembly WGHR SE ATl o g 46E14  Throw-Ari Operates “"ON-OFF" Indicator. . ... . .1
MOUNTING HARDWARE o
Part No. Part Name Description Part No. Part Name . Description A i
for Mtg. Back 12E52 Washer Fibre Washer for Mounting Dial Scale. .........
12E6-F10 Washer szlwevya;':;;tussde:fltthcgyan?f. b 126108 Washer Saring Washer for Mounting Dial Scale ... .. ...
S 6-—20x5/16 Rd. Rec. Hd. Shakeproof Type No. 25 13E103-2 Washer Speed Clip Washer for Mtg. Dial Scale...:.......
R used with 1266 Washer. ... .......... ... ... 82E55 Screw Sh—18x1/2 th. R;c. Hd. Shakeproof Type No. 25
b f T No. 25 Chassis Mounting Screw.......................
82E3  Screw DA [ e > SEIE WD W 126114 Washer Special Washer Used with B2ESS Chassis Mountin

10E43  Stud Trimount Stud to Mcunt Cabmet Back ...... A SCreW s . adit s aace®adld vl kel fe . s R
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PAGE 19-36 FIRESTONE
e il -

THE ROAMER

SERVICE NOTES

Voltages iaken from the different points of the circuit to
the chassis are measured with volume congrol in maximum
position, all tubes in their sockets, no signal applied, and
with a volt meier having a resistance of 20,000 ohms per
volt. These voltages are clearly shown on the voltaga chart,
(Fig. 7).

All voltages should be measured with an input 9oltage
of 6.3 volis DC. .

To caeck for open by-pass condensers, shunt each con-
denser with ano’her one having the same capacity and voli-
age raling which is known to be good until the defective
unit is localed.

ALIGNING INSTRUCTION

Never attempt any adjustmenis on this receiver unless it
becomes necessary to replace a coil or transformer, or the
adjusimen’s have been lfompered with in the field. Always
make certain that olher circuit components, such as tubes,
condensers, resisiors, etc., are normal before proceeding
with realignment.

If realignment is necessary follow the instructions given
undler the heading “ALIGNMENT PROCEDURE’'. After re-
alignment has been completed repeat the procedure as a
final check.

DIAL POINTER ADJUSTMENT

If it should become necessary to readjust the dial pointer
for correct calibration, this may be easily done without re-
moving the radio from the car by proceeding as follows:

A. Turn tuning knob to the right (clockwise) as far as it

will go.

B. Remove snap button located on the right side of the
case (viewed from the front), in the extreme upper
front corner.

C. Insert screwdriver through hole in case and move
dial pointer directly over white dot at high end of
dial {1600KC).

D. Tune receiver to station of known frequency in the
center of the dial and readjust pointer for more accu-
rate indication, if necessary.

E. Replace snap button into hole in case.

CAUTION: Be careful not to scratch or damage.dial scale
or dial pointer when making this adjustment

MODEL L -B-31, THE FIRESTONE TIRE & RUBBER CO.

INSTRUCTIONS FOR REMOVING
CHASS!S FROM THE CASE

The bottom cover (the one with the speaker louvers) can
be removed to permit servicing of major components, such
as lubes and vibrator, by removing the eight (8) screws
holding it tc the top cover. There are three (3) screws on
cach side, one (1) in the rear, and one (1) in the front.

CAUTION: Before attempting to remove the top cover,
to service condensers, resistors, etc., the screw conneciing
the spark plate to the “A’ terminal (inside case) must be
recmoved. This is a round head screw, and is located on the
rear of the case, close to the mounting stud bolt. It is
recessed in a %, inch hole in the case itself, thereby permit-
tirg contact with the spark plate.

After removing the spark plate screw, remove the two
knobs by pulling forward and remove the eight (8) screws
securing the cover to the chassis. Lift the chassis at the rear,
at the same fime moving it away from the front of the case
so that the volume and tuning shafts will clear the holes in
the cover.

NOTE: When reinstalling the chassis into the case, be
sure the screw connecting the spark plate to the “A’ ter-
minal (inside case) is tightened very securely, otherwise the
recciver will not operate properly.

2-1/2 TURNS

e

e

LI£: _ORIVE STRINGING.
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FIRESTONE PAGE 19-37

. THE FIRESTONE TIRE & RUBBER CO. MODEL L{_-—B -31,
The Roamer
. . CONDENSERS
chematic
Diagram Part
Reference No. Description
ClA, CIB B19-196 Variable Cand .
C2, C6, Cl12 A16-187 .1 MFD. 400 Yolt Condenser___._________
Cc3 A15-196 100 MMFD Ceramic Condenser .______
C4 A15-202 20 MMFD Ceramic Candenser >
(o A15-204 50 MMFD Ceramic Condenser
C7, C15, C17 Al15-176 250 MMFD Mico Condenser __.
Ccs A16-190 .005 MFD. 600 VoIt Condenser .. _____ i !
c9 A16-195 .001 MFD. Ceromic Condenser . [
Ccl10 A16-193 .05 MFD. 600 Volt Condenser _______._______
C11,Cc21 A16-192 .01 MFD. 400 Volt Condenser . e - |
Ci13 Al6-188 .2 MFD. 400 VYolt Condenser . o — = !
ci14 Al6-185 .005 MFD. 1600 Volt Oil Filled Condenser
Cle, Ci18 AlG-184 .5 MFD. 100 Volt Condenser
c19 A20-145 Trimmer Condenser
C20 A16-189 .05 MFD. 400 Volt Condenser
C22 ) JZO MFD 25 Volt Electrolytic Condenser
C23 A18-289 30 MFD 350 Volt Electrolytic Condenser
Ca f 120 MFD. 350 Volt Electrolytic Condenser J.
RESISTORS
R1 A60-722 470 Ohm Y2 Watt 209% Resistor
R13, R14 AG60-752 100 Ohm 2 Watt 109% Resistor
R2, RS A60-744 22K Ohm Y2 Watt 10% Resistor
R3 A60-685 47K Ohm Y2 Watt 209% Resistor . S -~ I
R4, R17 AG60-726 2.2 Megohm Y2 Wott 20% Resistor ___ ; R I
R6 A60-753 220 Ohm Y2 Watt 10% Resistor - ~
R7 A60-716 15K Ohm | Wott 109 Resistor L |
R8 A60-728 10 Megohm Y2 Watt 20% Resistor _ . - o=
R9 A60-667 220K Ohm Y2 Watt 209% Resistor - ) ,
R10 A60-731 470K Ohm Y2 Watt 20% Resistor . S B
R11 A60-754 270 Ohm 1 Wott 10% Resistor )
R12 A€0-698 10K Ohm 1 Watt 10% Resistor -
R15 A60-694 470 Ohm 1 Wott 109% Resistor
R16 A24-177 VYolume Control, 500,000 Ohms, with Switch .
COILS
L1 A10-513 Antenna Looding Coil . . - |
L2 B10-511 Antenna Coil T o= N R Iy v
L3 Al10-512 Oscillator Coil -
L4 A33-229 Choke, “A” Line .. ..
LS A33-228 Choke, Vibrator Hash
Lé A10-510 L.F. Trap Coil e
T A10-508 Ist LF. Tronsfarmer
T2 A10-509 2nd LF. Tronsformer . -
TRANSFORMERS
T3 B80-242 Output Tronsformer (Part of Speaker)
T4 B80-243 Pawer Tronsformer .
DIAL PARTS
Al11-303 Brocket, Dial Scole T ———
Al11-304 Brocket, String Guide e e e
A72-29 Bushing, Tuning Shoft Bearing ..~~~
AT70-130 Clip, Spring, for Tuning Shaft
B48-44 Dial Crystel T
C40-144 Diol Escutcheon
A58-55 Dio! Pointer .
B67-526 Diol Scale ..
A52-270 Knob S e AmemT e T
A89-10 Pilot Light, Type 47
A71-39 Pilot Light Shield -
A65-37 Rivet, Shoulder, for String Guide Bracket
A75-68 Shaft, Tuning = %
A75-67 Shoft, for Dial Pointer TR
A70-132 Spring, for Pilot Light Socket ___ R
A70-133 Spring, String Tension, Pointer Drive and Tuning _
MISCELLANEOUS
A83-421 Clip, I.F. Transformer Mounting _____.______
A83-517 Clip, Oscillatar Coil Mounting .~~~
A43-10 Fuse, 15 Amp. .~ -
A28-101 Gasket for Speaker R
A47-112 Grommet, Rubber (for Mounting Speaker and Variable Condenser)
B31-134 Mounting Strap, Rear .~~~ T
A31-140 Mounting Plate, Front
$84-192 Mounting Ports Kit
A87-38 Receptacle, Antenna Cable
B79-362 Speaker, 4 P.M. (includes Output Transformer)
$84-232 Suppression Kit Assembly .
A34-105 Vibrator .~
— — AB83-519 Wiper, Grounding, for Case Covers

©John F. Rider



THE FIRESTONE TIRE & RUBBER CO.

TODEL L.-C=-3

PAGE 19-38 FIRESTONE

- - - - B R —
SHDM §° — WNUWIXD O "M SSY O34¥d ILVIGIWHILNI
SHOM SZ° — Ppeuojstpup INd1NO HIMOd 'O "3 0€§ ©F 0291 IONYH DNINNL

s9PAD 00 0 SWYO 7 FONVQIdWI TIOD 3DIOA S8V o9l ouoissnd 4, HoA SV oML e
-(I- © 2UO0}sdI JIOA ¢ om
e 95 T, gIIYIdS qno7 S8 29AL euoiseis v, JOA %Y oML SAIYILLYE

Areung ® DQ-DVY MOA 0Z1-01I ATddNS HIMOd

5:55¢-3 20 w3IA MOL:TE)
3IBYL IOVLI0A

SRLTVIAITG ST (6Y) PIENILNSY CNE CISO 3uam S0 WO CHON SI L35 Nimw 32023 OV 4
8) 50 §8D01 238 €PDs ¥ ALILS CORe ¥IAVIN
c3gn

STM (6v) CINCCI TWL ITv™g EIZv. NI ONY CISA AON
T¥3W §INT CILU00 NI NMONS (8] c3SWICNCD 834130
SACIAO3S 2EUII0A wOT Gl 51 nE:iI7Ced ATEYS NI
[P N

N SEIEATN ALLTMISPYY Sev
T 209  giganiNIeve v awins SEIeat

L LR 2 — - A
WHM 2938 ¥ 2) N4 LLVE

19974 ITRVD a¥3LLTE ondy
: ﬂ i Jh T 38 7]

_.WW w — V CFETT]
hw.“ L | | FJi -
|

WWGsE | { L_/
e f,\

b woar ] SITSYMD 40 uv 3y
A e/ et

59MIa L.¥8 B A 5w

N9y L5971 mding | Tl T .

hwgonm .HUWON .U>< :umn .H..mUWH.Hﬁ v WJI NIAC- FONTRD | s ,| _ .|||||-.-||W,.n._.s. ....... L= %1 o IWﬂ - | R . .
“I0[o[npoW 0PSO IDLYT | ks % oot | X Lol s
igs 2 - 3ol . iy L-sis =L 35
-HH .H.Umz.m -m m .H.UWZH _, “ ﬂ »? r _ oy anfor  aniow numo-. Somr m%u wWw u%m u*m 2 w ot lemg ﬂwm
| I [ _, ; , | i _ |
ININITdWOD 3&01 ., | [T Clmem—t | | —
AL S ’ _ TR = —
v | ! B > -
- = | M | > S 1 | wvemmeo 2 il
\b/: ! — | r - . e 4 ||% L @ i
T2k [T+ 1 R = = N I N
R R I I s = s |
. | 7% gt | S , SE
¢ 3_,.A 33 w»_._.;, [ "1 ] 7 e =
| | 338 st v ] b i —-— s
| 238 =R |amtco | o —— fJL
| i P ey e e
k]| ‘ S
K ._NN_ |
: _ .n.“m , j dwﬂlo, * 15
T | _ b ]
kw mmm_mwnmmtm a bl».J |
< TW g5 © w e vw 1-ﬂm _, = | 1 | .m
z 3| H
€3Im0y , 4v-2av-130 aon 950 '
1956¢ LO5H! 192¥1 196N

WWW.americanradiohistorv.com

©John F. Rider



=

PAGE _19-39
MODEL [ -C-3

FIRESTONE

}

|
|
i |

THE FIRESTONE TIRE & RUBBER CO.

l
|

22

LaTnS ONINA
[T I

in

Cwe3 Iam0 u._nl.\ Migas |
U TP A ..o&.&»\ “sIn

7

NI ATING #ISNIONGD ONYD
Milm ATGRISSY QWOD OMINAL

1 Ny 14vHS Q HILIMS LI
7y ¢ ) B3AG- IINTHI 0 O

g 04 _
N - _J
I\ 1

| \
e e i e mﬂ
- L FLILE)

[a3m

Bet-2-v Busuve

mims 44 9% 0OV |— a3nmias 950 3 QcY
! /

LT

WInmims ANY

[T Tow ser ¥

(LT

"SIUAWBINSBIW Wied Ul UONIBLIBA J[qBJIIPISU0I 3]eal) LBW $103dBJ 3say] -iuawdinba 1533 inok Juisn
W aoualiadNa pue [BUSIS 101BI3UIE 01 1213231 Jo Bulun) [nyaiey uodn juspuadsp st sjuswaInsesw jo OvINDY uled adels
AdUANFUL [N IJBI[0A AU JO SUONIBLIBA PUB ‘SIMOUD paunl jo juawgsnipe ‘sied Jo 35ue1d[0] ‘SIUSLIIIBIEYD 3GNI UL SIUMBYI(]

-aarsraW wied opne 10} pasn 3g New

ad Xy _ [suueld,,

-aq fousanbaiy paxtsap
je ndino  wnwixew
107 1 auny J[[njyaied
juawnasul adil | [au
-ueyo, B 3usn uaysy g

€ lin paanseaw o ued suwed "qy

d3laWl[oN 3gny wnnaien vy

dieys 1oj [eudes
yeam asn) [Buidis
I0o1eaatuad o}
pauny fnyaaen
SL oipel auns ag ‘gz

)
- B i e
SR ) JA_ —
oo d . p— -,
K — —
] R =i
2l
105N
$3°7.7 00w uv $3°%. 3av v 1 PETTaR] P .o e Se e
X2 e X522 —= .- x08 e X7 e X5 6 B e ]
|
L J
“Sluswd
-aInseaw Sulyew 3.10F (-3utuny ('SaIaLIalUl Uollels [Bd0]

JU Aduanbaay Aqresu asn)
uonle[NpowW 32X (Q0F YIm
reudts DY 009 3] wwmoys
Se 103elauad [BUSIS 1ooULNI
sjuawaInsedw uiesd [[e log [

1suonnedard FUlwo[(of aslasq() SIUdW

gayrpdide - 'Y palvIqued pug paunl B JulUIRINOd JUSWNIISUL

‘ured Funansealt a10Jay paudi{e s[a1vindde aie sa3eIS ] pue gy 34ns ag

Sp—

©John F. Rider

WA - ereanracteohistorv-com



?AGE 19-40 FIRESTONE

MODEL 4-C-3 THE FIRESTONE TIRE & RUBBER CO.

ALIGNMENT PROCEDURE

. Be sure to follow procedure carefully and in the order given—otherwise the receiver will be insensitive and the dial calibration
1(1513)01;1}']@3. For alignment procedure read tabulations from left to right. Make the adjustment marked (1) first, (2) next,
ird, ete.
Before starting alignment:
(a) Check tuning dial adjustment by tuning gang condenser until plates touch maximum capacity stop (completely in mesh)
at which point the dial ngedle must be exactly even with the last line at the low frequency end of the dial calibration.
If dial needle does not point exactly to last line, move to correct position.
(b) Use an accurately calibrated test oscillator with some type of output measuring device.
(c) WHEN ADJUSTING 1620 KC OSCILLATOR TRIMMER AND 1400 KC R. F. TRIMMER, remove chassis from cabinet
and dlscpnnect the white-green and white-black loop connection wires from the two Fahenstock clips mounted on rear
of chassis. Attach a 1 megohm resistor across these Fahenstock clips and feed output of test oscillator across the 1
megohm resistor.
(d) THE 1400 KC LOOP ANTENNA TRIMMER is accessible from the rear of the chassis when the inner back is removed.
It should be adjusted only after all other adjustments have been made and with the set mounted in the cabinet, and the
loop in an upright position. When aligning the 1400 KC Antenna Trimmer, couple test oscillator to receiver loop by:
(1) make loop consisting of five to ten turns of No. 20 to No. 30 size wire, wound on a 2” or 3" form; (2) connect this
lnop across antput of test oscillator; (3) place test oscillator loop near radio loop. BE SURE THAT NEITHER LOOP
MOVES WHILE ALIGNING.

| TEST OSCILLATOR
- .
B Set receiver Adfust test Use dummy antenna in Refer to parts layout diagram for location of trimmers
& dial to: oscillator series with output of test Attach sutont e .mentioned below :
frequency to: oscillator consisting of: e llatergte
: . High side to grid of YATGT tube, Low Adjust each of the 2nd I.F. transformer trimmer adjust-
Amy  point  where
l 10 interfering sig- xactly 0.2 Mfd. slde to chassis (if non-Underwriter ment screws for maximum output, then zdjust each of
: nal is rece’l‘wd 455 K. C. Condenser Approved) or Comman Negative (if Un- the 1st I.F. transformer trimmer adjustment screws for
derwriter Approved). magimum output.
Rotate gang  con- S
2 denser  to  mini- H‘“’I(')\d]("”"c' Adjust 1620 Osc. Trlmnier for maximum 1620 K. C. siznal.
Wi capiacity S5 e % .
Eee e
paragraph (C) paragraph (C)
— above above
3 Rotate gang (cnz- 1406‘“}‘;’[ )C Adjust 1400 K.C, R.F. Trimmer for mazimum output.
denser to 1400 K.C. B o
Approximately Approx. e e
A \ . 8 2 .
4 1300 X C' 1400 K. © paragraph (D) paragraph (D) Adjust 1400 K.C. antenna triruner for maximum output.
T T above above

PARTS LIST

. 111,
No. Part No. Part Name Description No. Part No. Part Nams Description
1 20E120-1 Antenna Cabinet Door Assembly Complete with Hinges 24 23E39 Condenser Mica. .0001 Mfd.........
& Door Stop............. ... P 25 23E42 Condenser Mica. .00025 Mfd.... ... ... . .. .
2 20E118 Cahle Battery Cable with “A" & "B 26 27€225 Resistor Carbon. 2.2 Megohm, 1.3 W.. . ..
3 20E53  Coil 1st I.F. Transformer........... 27 27E685 Resistor Carbon, 6.8 Megohm, 1/3 \W.. ..
3 20E53 Coil 2nd 28 27E685 Resistor Carbon, 6.8 Megohm, 1/3 W.
*5 20€E237 Coil 29 27E681  Resistor Carbon, 680 Ohm, 1/3 W.......
OR 30 27E391 Resistor Carbon, 390 Ohm. 1/3 W.....
*5 20E248 Coil il 27E104  Resistor Carbon, 100.000 Ohm, 1/3
6 20E48 Coil 32 27E223  Resistor Carbon, 22,000 Ohm, 1/3
*7 24E7A  Condenser 33 27E334  Resistor Carbon, 330,000 Ohm, 1/3
OR 33 27E105 Resistor Carbon, 1 Megohm, 1/3 W...
7 24E78 Condenser Tuning, 3 Gang (use Fvith 20E248 Osc. Colil). 35 %;EGS-" Resistor Carhon, GISOMOOOhUhm. %?N
40-40 Mfd. 150 V. 26 E105 Resistor Carbon, egohm, 1/
8 25E1l Condenser  Tubular, Dry Elect-y 4500 ey 25 v [ 37 27€391 Resistor Carbon, 390 Ohm. 1/3 W.
9 23E218  Condenser Tubular. .1 Mfd. 200 V... ... ... .. .. 38 27E681 Resistor Carbon. 680 Ohm, 1/3 W.. .
10 23E218 Condenser Tubular, .1 Mfd. 200 V... 39 27E1001 Resistor Flexible Wire Wound, 75 Ohm, 2 W
11 23E218  Condenser Tubuiar. 1 Mfd. 200 V. 40  27€1000 Resistor Wire Wound 500 & 1900 Ohms. ...
12 23E218 Cordenser Tubular. .1 Mfd. 200 V... 41 22E15 Trans-
13 23E218  Condenser Tubular. .1 Mfd. 200 V... fornier Output ...
14 23€216  Condenser Tubular. .05 Mfd. 200 V... a2 1E18 Speaker 5 P.M. Dynamic
15 23E224  Condenser Tubular, .5 Mfd. 200 V. . 43 28E13 Volume
16 23E216 Condenser Tubular. .05 Mfd. 200 V.. . .. . Control 500,000 Ohms ... .
17 238416 Condenser Tubular. .05 Mfd. 400 V.. . oo ™5t 6o 44 29E10  Switch 4 Pole 3 Pos..... A py s
18 22£216 Condenser Tubular, .05 Mfd. 200 V.. . 15 24€21 Condenser Trimmer 3-35 Mmf.. .. ... .. ...
19 23E406 Condenser Tubular, .003 Mfd. 200 V.. 46 27E106 Resistor Carbon, 10 Megohm. 1'3 W...
20 23E406 Cond-nser Tubular, .003 Mfd. 400 V. 47 23€216 Condenser Tubular, .05 Mfd. 200 V. .
21 23E408  Condenser Tubular, .005 Mfd. 400 V.. . 48 27E224 Resistor Carbon. 220.000 Ohm. 1’3 W..
22 23E39 Condenser Mica. .0001 Mfd... . ... . L **19 25E19 Condenser Tubular, Dry Elect. 100 Mfd. 25 V
23 23E39  Condenser Mica. .0001 Mfd... . 2a0e 50 27E105  Resistor Carbon. 1 Megohn. 1/3 W..
Part No. Part Name Description Part No. Part Name Description
17€3-2 A’ Battery Pluy 2 Prong A" Battery Plug..... 10E33  Dial Scale Fastener Trimount Stud for fastening Scale.
17€3-5 B Battery Plug 3 Prong ‘"B’ Battery Plug..... 7 - o 35£20-1 Dial Pointer Dial Indicator ....... ....... L Lo
7E63 Cabinet Cabinet less Loop Door & lnner Barrier. ... 65€2 Diai Spring Tension Spring for Drive Cord L
41E1 Cord & Ft. Rubber Line Cord.......... = 0P 37€1-1 Knob 1-1/8” Dia. for Tuning & Volume Control. .
20E121 Door Stop Assembly Stop for Door & Leop Assembly 37E2.1 Knob 58" Dia. for Changeover Switch. . . ... o
S5E17 Dial Plate Assembly Dial Back Piate Assembly fess Dial Scale. . . . SSE18 Hinge Hinge for Cahinet Door & Loop Assembly
SE16 Dial Front Plate Metal Control Plate for Cabinet. less Crystal. . 17€17 Pilot Lamp Socket .
9E6 Dial Crystal Crystal for Front Plate Assembly Pilot Lamp Socket Assembly less Lamp.... ..
36€22 Dial Scale Calibrated Scale ... . . . ROE2REIcLRT R SR SO0 SR B B
4E1 Dial Cord 18 1b. Dial Drive Cord. .. ... . . .... .. 69E72Fa7  Rivet For Hinge .... I o -
68E10 Dial Shaft Complete Shaft Assem....... .. . ... .. .. 69E92F17  Rivet For Door Stop .. ........ R

*%NOTE No. 1: In early production, the two low voltage sections of filter condenser, 1llus. No. 8, Part 25E11, shown in dotted lines on circuit diagram. were not used and in their
place the 100 Mfd.. llus. No. 49. Part 25E19 was used.
In later production aii four sections of lilus. No. 8 Part 25€11. were used and condenser. lltus. No. 49, Part 25E19. was eliminated.
*NOTE No. 2. CHASSIS MARKED WITH LETTER A" adjacent to serial number use Part 24E7A Gang Condenser and Part 20E237 Oscillator Coil.
CHASSIS MARKED WITH LETTER "B adjacent te serizl number use Part 2JE7B Gany Condenser and Part 20€248 Oscillator Coil.
THESE GANG CONDENSERS AND OSCILLATOR COILS ARE NOT INTERCHANGEABLE
DO NOT use Part 24E7A Gang Condenser with Part 20€248 Osc. Coil, or Part 24E78B Gang Condenser with Part 20E237 Osc. Coil.

©Jonhn F. Rider
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