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on the
Earl Receivers, Models 21, 22, 31, 32, 32-S and 41

The Earl receivers, Models 21 and 22,
use a neutrodyne circuit having three
26 type tubes as Radio frequency am-
plifiers, one '27 type tube as a detector,
one 27 tube as the first audio amplifier
and two ’71 type tubes as a push-pull am-
plifier. The schematic diagram of these
receivers is shown in Figure 1.

Models 81 and 32 are also neutrodyne

type of receivers using three '27 type:

tubes as radio frequency amplifiers, one
27 tube as a detector, one 27 tube as the
first audio frequency amplifier, and two
’45 type tubes in a push-pull amplifier.
The schematic diagram is shown in

" Figure 2.

Model 41 is practically the same as
Models 31 and 32, with the following ex-
ceptions: Model 41 has an additional
stage of R. F. amplification using a ’27
tube. In Models 31 and 32 the neutraliz-
ing condensers are connected from the

"grid to a tap on the secondary winding

of the next R. F. transformer. In Model
41 the neutralizing condensers are con-
nected from the grid to a special neu-
tralizing coil connected to the plate coil
of the same tube,

The power supply of Model 41 is the

same as the power supply used in Models
31 and 32.

Special Service Notes

In testing the continuity of the cir-
cuits the ordinary B battery and high re-
sistance voltmeter method may be used.
Careful study of the'schematic diagram

w111 enable the Radio-Trician to deter- .
mine the approximate voltage reading .

that should be obtained when making
such tests.

Such continuity tests, however, will not »

always reveal the source of trouble. The
information contained in the following
paragraphs will cover practically all
cases of trouble encountered in servicing
these receivers.

Incorrect Voltages

Low Filament Voltages—
(a) Defective power transformer.
(b) Poorly soldered connections in
filament circuit.
(¢) Grounded filament -ecircuit.
(d) Defective tube or tubes.

High Plate Voltages— -
Open 15000 ohm resistor or open
connection between detector tap and
ground.

Low Plate Voltages—
(a) Defective rectifying tube.
(b) Defective power transformer.
(¢) High resistance leak in plate
circuit or power supply.
No Detector Plate Voltage; All Other
Plate Voltages Low—
Short-circuited’ wiring
plate -eireuit.
No Detector Plate Voltage; All Other

Plate Voltages High—
Open 25000 ohm resistance.
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18BF'13130 gn, .

4

Grg

e

kit b i i1l Y i

jopyrisht by National Radio Institute, B, C.

i SR

Printed in U.8.




No R.F. and Detector Plate Voltages; All
Other Plate Voltages Low—
Short in radio frequency plate cir-
cuit.
No R.F. and Detector Plate Voltages;
All Other Plate Voltages High—
Open 4000 or 5000 ohm resistance.
Set Will Not Neutralize—
(a) Open by-pass condenser in R.F.
plate circuit.
(b) Shorted R.F. choke.
() Defective neutralizing
denser,
(d) Open neutralizing -ecirecuit.
(e) Poor soldering in neutralizing
circuit.
(f) Grid to plate capacity of neu-
tralizing tube incorrect.

con-

No Signal

(a) Aerial grounded or disconnected.

(b) Lead-in strip broken or corroded.

(c) Aerial and ground terminals
shorted together.

(d) Speaker not connected to terminal
strip.

(e) Speaker terminals shorted (at set
or speaker).

(f) Defective
speaker).

(g) Set not connected to A.C. source
or current turned off at socket.

(h) Poor contact at attachment plug to
wall outlet.

(i) Attachment cord broken.

(j) Defective tube or tubes.

(k) Tubes not making perfect contact
to socket prongs.

(1) Variable condenser shorted or sta-
tor grounded.

(m) Variometer grounded or open.

(n) Broken pigtail on variometer.

(o) Grid condenser shorted, open or
grounded.

(p) Grid leak grounded.

speaker (try another

Hum

(a) Defective rectifying tube (try an-
other tube).

(b) Rectifying tube making poor con-
tact in socket.

(e) Defective tube or tubes.

(d) Tubes not making good contact at
socket.

(e) A.C. line in close proximity to
aerial, ground or set itself.

(f) Grounded 227 filament circuit.

(g) Loose laminations in power trans-
former or coil loosely mounted on core.
(T_ilg')hten lamination screws or wedge
coil.

(h) Reverse either yellow and orange,
or red and green leads in filter con-
denser.

(i) Open condenser in filter condenser
block. .

(j) Poorly soldered connections.

(k) Pilot lamp grounded.

(I) X post not grounded.

Oscillation

(a) Antenna too short.

(b) Set not grounded.

(¢) Set not neutralized.

(d) Shorted R.F. choke coil.

(e) Open .1 mfd. condenser from plate
side of R.F. choke to ground. ¥

(f) Open connection to neutralizing
condenser.

(g) Primary of coil reversed.

(h) Defective R.F. tube.

Distorted Reproduction

(a) Defective tubes. i

(b) High or low plate and grid voli-
ages. !

(c) Missing or defective grid leak.

(d) Set in oscillating condition.

(e) Speaker out of adjustment.

(f) Grounded 2000 ohm biasing re-
sistor first audio. J

(g) Open 2000 ohm biasing resistor
first audio.

(h) Defective audio transformer.

(i) One-half of push-pull input trans-
former secondary open, shorted, or
grounded.

(j) Detector tube overloaded.

(k) Open .002 condenser,

(1) Speaker leads incorrectly con-
nected to chassis terminals.

Noise

Disconnect the aerial and ground leads
from the receiver. If the noise stops or
diminishes, it is a sure indication that it
is coming from the outside and must be
eliminated at its source. If the noise
continues with the same intensity with
the aerial and ground disconnected, check
for the following:

(a) Poor or dirty tube contacts.

(b) Poorly soldered or broken con-
nection.

(e) Defective grid leak.

(d) Defective grid condenser or leaky
by-pass condenser.

(e) Noisy volume control.

(f) Noisy resistors in power supply.

(g) Defective rectifying tube.

(h) Pilot lamp loose in socket.
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Fig. 1—Circuit diagram of Earl Receiver, Models 21 and 22,



CONTINUITY TEST FOR MODELS 21 AND 22

If the receiver is not operating prop-
erly, first determine if voltage is being
applied to the plate, grid and filament
of the tubes. These measurements are
simplified by using Table I. Have the

receiver connected to aerial and ground,
house lighting: supply and loud speaker.
Make the following tests with all good
tubes in their sockets and the set switch
on. Voltmeter used must be of the high
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Chassis ‘of Models 21 and 22.

TABLE 1.
(See Fig. 2 for number code.)
Test Between Terminal Approximate No Reading
No. No. and No. Voltage Reading Indicates the Following:
1 1 2 90 Open Primary 1st R. F. Coil.
II 6 T 90 Open Primary 2nd R. P Coil.
v 11 12 90 Open Primary Detector Coil,
v 21 24 20 Open Primary 1st A. P. Transformer.
Open 25000 Ohm (Yellow) Resistance.
Shorted .002 Mfd (Blue Spot) By-pass Condenser.
Shorted 1 Mfd. By-pass Condenser.
VI 26 29 85 Open Primary 2nd A, F. Transformer,
Open 2000 Ohm (Gray) Resistance,
VIL 31 33 135 Open Speaker Coil or Output Transf. Cofl. Open 1000 Ohm
(Green) Resistance.
VIIX 35 37 135 Open Speaker Coil or Output Transf, Coil. Open 1000 Ohm
(Green) Resistance,
IX 2 5 5.5 Open Inductor (Volume Control in full on position).
x 7 10 5.5 Open Secondary lst R. F. Coll.
XI 12 15 5.5 Open Secondary 2nd R. P. Coll.
pasay 29 30 3.5 Open Secondary 1lst A, P, Transformer.
X1 34 32 28 Open Secondary 2nd A. F, Transformer.
Xv 36 38 28 Open Secondary 3nd A, F. Transformer.
XVI1 2 3 1.6 Open Secondary Power Transformer.
XVII 33 32 5.0 Open Secondary Power Transformer.
XVIII 42 41 5.0 Open Secondary Power Transformer,
XIX 27, 28 2.5 Open Secondary Power Transformer.

4

resistance type (approx. 1000 ohms per
volt).

Table I gives the location of the trou-
ble providing no voltage reading is ob-
tained in only one of the tests listed in
the table. If no voltage reading is ob-

tained in more than one of the tests
in Table I, consult Table II for location
of trouble.

As the socket prongs are not acces-
sible, use the eyelets supporting the
socket prongs when taking voltage read-
ings.

TABLE II

No Reading on Test No.
of Table T

Indicates the Following:

I, II, and IV

Potentiometer arm not making contaet.

Open 500 Ohm (Black) Resistance.

L IL IV, V, VI

Shorted .6 mfd. (Green Lead) By-pass Condenser,

Open 4700 Ohm (Yellow) Resistance.
Shorted 2 mfd. By-pass Condenser (Yellow Lead).

I, I, 1Iv, V, Vi, VII, VIII

Open High Voltage Secondary Power Transformer.

Open Filter Choke Coils.
Shorted Filter Condenser (Biue, Red, or Green Lead).

IX, X, XI

Shorted .5 mfd, By-pass Condenser (Green Lead).
Grounded R. P. Filament,

No Voltage Reading Obtained in Table IOpen Primary Power Transformer.
Open Attachment Cord. Defective Line Switch.
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Fig. 3—Top of Chassis of Models 31 and 32.
CONTINUITY TEST FOR MODELS 31 AND 32

If the receiver is not operating prop-
erly, first determine if voltage is being
applied to the plate, grid and filament
of the tubes. These measurements are
simplified by using Table III. Have the
receiver connected to aerial and ground,
house lighting supply and loud speaker.
Make the following tests with all good
tubes in their sockets and the set switch
on. Voltmeter used must be of the high
resistance type (approx. 1000 ohms per
volt).

Because of the method of controlling
volume, the grid and plate voltages on
the tubes in the receiver depend upon
the position of the volume control at the

).

time of taking the readings. Hence, a
minimum and maximum value is given
in each case, corresponding to the maxi-
mum and minimum positions of the vol-
ume control knob.

Table III gives the location of the
trouble providing no voltage reading is
obtained in only one of the tests listed
in the table. If no voltage reading is
obtained in more than one of the tests

- in Table III, consult Table IV for location

of trouble. .

As the socket prongs are not acces-
sible, use the eyelets supporting the
socket prongs when taking voltage read-
ings.
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Fig. 4—Circuit diagram of Earl Receiver, Models 81 and 32.

TABLE IIIL

(See Fig. 3 for number code.)

Test Between Terminal

Approximate

No Reading

No. No. and No. Voltage Reading Indicates the Following:
I 4 1 100~150 Open Primary 1st R. F. Coll.
11 9 ] 100_-'150 Open Primary 2nd R. F. Coll.
v 11 14 100-150 Open Primary Det. Coil.
v 24 21 20-40 Open Primary 1st A. F. Transf.
Open 25000 Ohm (Yellow) Resist.
Shorted .002 Mfd. (Blue Spot) By-pass Cond.. or Shorted
1 Mfd. By-pass Cond. (Yellow Lead).
vl 29 26 100-170 Open Primary 2nd A. F. Transf.
Open 2000 Ohm (Gray) Resistance.
VII 31 33 210-220 Open Speaker Coll. Open Primary Output Transformer.
Open 750 Ohm (Green) Resistance.
VIII 35 1 210-220 Open Speaker Coil. Open Primary Output Transformer.
Open 750 Ohm (Green) Resistance.
IX 4 5 6-22 Open Inductor.
X ] 10 6-22 Open S dary 1st R. F. Coil.
X1 14 15 6-22 Open dary 2nd R. F. Coll.
XmoI 29 30 6-11 Open Secondary 1st A. F. Transf.
Shorted .5 Mfd. By-pass Cond. (Green Lead).
XIv 34 32 37-40 Grounded 750 Ohm Resistance.
Open Secondary 2nd A. F. Transf.
XV 36 38 37-40 Grounded 750 Ohm Resistance.
Open S dary 2nd A. F. Transf.
XVI 2 3 25 Open Secondary Power Transformer.
XVII 33 32 2.6 Open Secondary Power Transformer.
xXvix 41 42 5.0 Open Becondary Power Transformer.

TABLE 1V.

No Reading on Test No.

of Table III.

Indicates the Following:

I, II, and IV

Open R. F. Choke Coil. Open Volume Control Resistance.
Open 500 Ohm (Black) Resistance.

L IL IV, V, VI

Shorted .1 Mfd. By-pass Condenser (Red Lead). Open 4000
Ohm (Green) or 5000 Ohm (Red) Resistance.

Shorted 2 Mfd. By-pass Condenser (Yellow Lead).

1, II, IV, V, VI, VII, VIII

Open High Voltage Secondary Power Transformer.
Open Power Choke Coll. Shorted Filter Condenser (Blue,
Red, or Green Lead).

IX, X, XI

Shorted 1 Mfd. By-pass Condenser.
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