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PREFACE

This volume illustrates once again the old saying that necessity is the mother of
invention. I assembled the original notes because I needed them as a guide in my work
as an active radio serviceman. The need for a ““kink book” that might be used with a
minimum of effort and no loss of time persuaded me to offer the results of my own
experience for publication.

Servicemen who have been confused rather than aided in their work by books in
which the intricate arrangement of contents makes it alimost as difficult to find the
instruction for which they are looking as to locate the trouble in the set by the old trial-
and-error method will, I am sure, appreciate the sequential arrangement of material
and the convenience of the index, which this book offers. Moreover, the solutions it
sets forth are dependable. My assistants and I labored assiduously on every detail in
order to produce as nearly flawless a work as possible.  We worked at contiguous benches,
and when one of us announced a solution, the others checked and recheeked it before
we were satisfied to classify it as a specific remedy.

The degree of dependableness thus attained is fittingly supplemented by a simple
technique for locating troubles and correcting them. The system of reference to the
receiver and model readily reveals what is wrong and what has to be done to put a given
set in working order.

As a practical man who has been installing, servicing. and repairing sets since
1921, I feel satisfied that the effort to make the book as clear and as comprehensive
as possible has not been misspent. From the reader’s point of view, the practical
application of any single suggestion contained herein will more than pay for the book
itself. Moreover, such application will surely result in considerable time economy.

The serviceman’s time and skill are his chief assets. That is why I am happy to be
able to give servicemen everywhere a book that will increase their skill and afford them
more time in which to put it to practical use.

LeEwis S. Siion.

BrookLyn, N. Y,
June, 1939,
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4 &

Admiral

Admiral BA41

Inoperative. Generally a defective0.01-
mf. condenser in the power-supply can.
One is connected to the vibrator socket.
The other lead returns to the ground or
chassis.

% &
Airline

Airline Auto Radio

Interference Not Due to Ignition Trouble.
See if rubber grommet is used over the

cable to hold it
If so, try removing

station-selector drive
securely in place.
this rubber bushing and building the space
up with }4-in. shielding to provide better

ground.

Airline 5 (Battery)

Improving Sensttivity and Tone. Re-
place detector 3+ unshielded at rear of chas-
sis with a 32 connecting the grid return
(Brown lead.)
This eliminates the 1-megohm resistor in
this lead. The grid lead is originally con-
nected to the plus filament.

directly to minus Cs volts.

Airline 62—-149

Distortion. This trouble is generally
caused by oscillation in the if. circuit.
Adjust the i.f. trimmers for higher sensi-
tivity and stability rather than for any
special frequency. We suggest that you
shield the grid leads on tubes 32 and 34.
Replacing the second-detector tube 34

with a 32 or a 1B4 also will give better
results. However, in making this change,
the C bias applied to the detector tubes
should be reduced to 6 volts.

Airline 62-4256

ITum and Inoperative.
trolytic condenser found in the cylindrical
container on top of the chassis is generally
found open. You may replace this with a
general replacement part.

Airline 77, 95

Poor tone quality was noted after replac-
ing defective 19 tube. Change bias from 6
to414. Ifincable. disconnect from 6-volt
pin and connect to 4}4-volt pin.

Replace push-pull in-
Intermediate frequen-

An 8-mf. elec-

Static-like novse.
put transformer.
cy: 175 ke.
Airline 209

Erratic Operation, Often Dead on S.1.

Bands.
ride over the contacts on the band switch.

Use plenty of carbon tetrachlo-

Airline 225
Intermittent Distortion after Playing a
While. Voice coil in the speaker Is gener-
ally found warped, rubbing against the
speaker pole piece.
&

Amrad

Amrad 81

If set hums, check four-anode 52-mf.
Mershon. Disconnect each wire sepa-
rately from each anode of Mershon, insert-

If

ing in series 0 to 10 milliammeter.
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meter registers over 4-ma. leakage per
8-mf. anode, replace with 2-mf. 400-volt
condenser. If it registers over 10 ma. for
18-mf. anode, replace with 4-mf. 400-volt
condenser. The two anodes that are
nearer the copper container are the 8-mf.
anodes.

Loss of Volume. 1In servicing Model 81
Amrad for loss of volume and tone that
sounded like faulty cone centering, we
tightened the two bolts that fasten the
single-turn secondary of output trans-
former to the single-turn voice coil. This
completely cured the trouble.

Amrad 7100

I'voperative.  'The particular type of
hookup wire employved in these models
because of heat and maoisture is often the
cause of an inoperative receiver or one that
operates intermittently. The insulation
cracks and peels, and since most of the
leads are cabled, short ecircuits occur.
The only remedy in this case is rewiring.

Fading. The Amrad Nocturne, one of
the 7100 models, has furnished several
auses for fading that, although not
unusual, may take some time to locate.
A common cause can be traced to the fuse
block fastened to the side of the cabinet.
The fuse clips become corroded with time
and lose their tension, resulting in poor
contact. Because the dial is black, with
white figures, the flickering or dimming of
the fuse clips will not be apparent. To
clean and bend up the clips takes only a

moment or two and may prevent a repeat
call.

Although fading may be due to loose
element tubes of a poorweld, most com-
plaints of this nature have been traced
to the audio-transformer leads that
pass through holes in the chassis to the
terminals mounted under the chassis.
Strain and vibration cause these leads to
short to the chassis. since the openings are
just large enough for the leads to pass
through. The quickest method of deter-
mining this failure is to pull and move the
leads while the set is in operation. At
times. the fading is due to the transformer
winding or lead shorting to the shield can
internally. This may be repaired quite
often by heating the entire unit so that the
wax compound may flow and insulate the
shorted winding or lead from the shield
an.

ITum is often caused by an open
27 center-tapped filament resistor or a
27
The latter condition may not be revealed

with poor cathode-heater insulation.

on a tube checker, and therefore it is
advisable to substitute another tube.

%
Ansco

Ansco

No Reception. The set was found to
have a gassy 80 tube that acted as prac-
tically a dead short across the power
supply. A new tube was put in, but there
was still no reception. A further check
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of the tubes unearthed a burned-out
27 tube in the set.

This receiver uses a 24 first r.f. or
preselector tube, two stages of tuned radio
frequency using 27's, a 27 detector, a 27
first audio, and push-pull 45’s. (This
seems to be an It was

manufactured in New York by a private

“orphan” set.

concern.) The 27 was replaced with a
new one; still not a sound from the set.
The voltages were checked, and it was
found that the tubes were getting little or
no voltage.

Tracing the leads led to a green resistor
in the can, on the rear of the chassis that
houses the power pack. The negative
end of this resistor was found to connect
to a bolt that held the terminal resistor
strip. The bolt, in turn, connected to the
chassis. of course,
grounded, but the bolt itself was loose.
Tightening the bolt made a good connec-

The chassis, was

tion for the resistor, and that cleared all
the trouble. (The imperfect contact had
a resistance of sufficient value to develop
a drop of 50 volts across it; this drop. of
course, was In series with the normal,
rated drop of 50 volts, and the tube volt-
age when applied to the grid of the tube
greatly reduced its amplification factor.)
& @

Apex
Apex 7

Intermattent on Low-frequency FEnd of
Dzal.

ceiver were found to have decreased in

The filter condensers in this re-

their capacities. We simply installed
new ones, and the trouble was ended.

Apex 7

Touching the antenna results in some
sound, however, no reception. Replace the
20,000-ohm resistor in the circuits of the
second-detector tubes. Also, for sure-fire
results, replace the 18,000-ohm resistor, a

section in the bleeder divider.

Apex 8 Series

Weak and excessive plate
voltage on 27 oscillator tube caused by

reception

broken-down 350,000-ohmm plate carbon
series resistor. Replace with a 2-watt

resistor instead of the original 1 watt.

Apex 8 and 10 Series

Sudden Changes of TVolume. A.v.c.
Superheterodynes. If volume suddenly
drops or increases, especially when a light
is turned on in the house, trouble is due
to opening up of 0.5-mf. condenser con-
nected between r.f. cathode and grd
return of r.f. and i.f. coils. Replace with
a good 0.5-mf. 400-volt condenser.
Distortion was found to be caused by a
type 27 second-detector tube, although
this was not all. The volume was found
to be below normal if the volume control
was turned on full. This would cause a
rumbling sound sumilar to motorboating.
The 8-mf. electrolytic condenser across
the output of the filter had apparently

dropped in  capacity. Replacement

cffected a complete cure.
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Apex 8A Series

Distortion.  Set o.k. until after being in
operation for about 30 min., when dis-
torted reproduction takes place, and the
47 tube grid gets extremely red. Check
the 47 filament center tap for an inter-
mittent open. Best remedy is to connect
a 20-ohm center-tapped resistor across the
filament winding, using the center tap of
resistor in place of the transformer center

tap.

Apex 9A

Feeble Signals. We found the socket
containing the dial light shorting to the
chassis, resulting in a lower filament
voltage supplying the tubes.

Apex 10

Static and noise on this receiver were
due to an 8-mf. dry electrolytic paper case
condenser that by-passes the detector-
plate feed resistor. This trouble occurred
in several sets of this model and was elimi-
nated by replacement of the condenser.

Low plate voltage was found throughout
the set. Rotating the tone control local-
1zed the trouble, and removing the tone
control from the front of the chassis
produced correct voltages on the set.

Upon taking the cover off the set, we
found that the small insulating peg fas-
tened to the arm of the control was worn to
the extent that it was touching the float-
ing disk that regulates the resistance of
the control. Making a new insulating
peg of fiber and cementing it to the arm

cleared up this trouble without the neces-
sity of ordering a new tone control.

Apex 10B

Inoperative.  Center tap of the filament
transformer of the 47 tubes had become
shorted to one side of the high voltage.
We disconnected center tap, and the
trouble disappeared. We checked grid-
bias resistor for the 47 tubes and found it
to be burned out. We replaced this
resistor with a new 425-ohm resistor that
Apex uses for grid bias between center tap
and ground for chassis.

Apex 20

Low Volume. A case of very low
volume was the complaint for a service
call on United States Radio and Televi-
sion Corporation \pex Model 20 midget
receiver. .\ check-up with the set ana-
lyzer failed to show any variation of the
Checking

the fixed condensers revealed an open

tube voltages from normal.

0.05-mf. blocking condenser in the input
circuit of the type 24 detector stage. The
defective unit was replaced with a car-
tridge-type condenser similar to the origi-
nal unit.

This circuit is rather unusual in that a
single transformer winding is used to
supply the type 24 heaters (2.5 volts) and
the 71\ filament (5 volts).

The dynamic speaker in this receiver
has two separate field coils; a 935-ohm
section in the negative side and a 5,000-
ohm section in the positive side of the
power-supply system.
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Apex 26

No Reception, Smoke from Transformer.
The power transformer was not at fault.
However, we found faulty insulation on
the wires in the cord-bound cable.
turning the receiver upside down. we
noticed sparks and flashing at the points
We sim-
ply cut the cord at these points and

Upon

where the wires were shorting.

separated the wires where we found the
trouble, retaping the wires where they
were shorting.

Apex 27

Intermattent Oscillation.
r.f. by-pass condenser from 14 to 1 mf.

Increase the

Apex 31

Notse When the Set Is Moved. We
found the r.f. chokes that are located on
the inside of the r.f. coils loose. We
tightened them with an acetate-base
cement.

Apex 36

If the set had a habit of dying out with the
lights still on, the voltages and tubes were
examined. After these had checked o.k.,
however, the same fading occurred. The
set was examined again, and 1t was found
that all filaments were lighted but that
there was no plate voltage on any tubes
whatever. There was, however, a slight
excess plate voltage on the leads from the
80 rectifier.

Tests showed that the trouble was in
the aluminum can that housed the power
transformer and the filter chokes, because

after the leads had been disconnected the
condensers and the resistors all checked
o.k. An examination of this can revealed
that the transformer and double choke
had been dropped in haphazardly and then
filled with compound. Naturally, when
the compound was heated, after theset had
been in operation for about 20 min., any
vibration whatever would cause the chokes
to drop down and touch the high-voltage
terminal. As soon as the set was turned
off, the contraction of the mass of com-
pound would open this contact and the
machine would operate until suflicient
heat was generated to soften the com-
pound, allowing the choke to sink, at
which time it would cease operating.

The can was opened instead of being
replaced. The unit was heated in an oven
until the compound ran, and then the
chokes were insulated together with the
transformer from the side of the can and
from the high-voltage terminal.

Apex 41, 42
Oscillation over Entire Scale.  Try 2,000-

ohin resistor in second r.f. grid lead.
% %

Arborphone
Arborphone
Weak Volume together with Steady Fry-

ing, Crackly Sounds. The weak volume

being traced to corroded chassis con-
nections of the r.f. grid-return leads.
resoldering these connections brought
But the frying noises
After suspecting and

back the volume.
still remained.
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changing all carbon resistors, we finally
traced the trouble to the primary of the
first a.f. transformer, which, because of
the dampness of this particular house,
caused the fine wires of the primary to
corrode, causing this steady, nerve-rack-
ing noise.

Arborphone 45

Fading and Interference. A number of
these sets have given fading trouble and
have failed to separate stations. The
troubles have been cured by cleaning and
soldering the rivets that are used on the
balancing panel located on the under side
of the set. These rivets are of one kind of
metal, and the units they hold, of another,
which seems to cause corrosion to form.
Do not try to balance these sets by ear.
Balancing by meter makes all the differ-
ence in the way the set works.

¥ &

Arvin

Arvin Auto Sets

Noisy. Very often you will find that
the metal braid on the tuning condenser
breaks and causes noise, since the rotatory
plates are insulated from the chassis by
rubber grommets. Replace this ground
with a longer braid.

Inoperative. Rocking the variable con-
denser gang breaks the lead from the
oscillator stator plate that has been made
too short. Lengthen this lead slightly,
since if it is made too long the set will not
align properly.

Intense Motor Noise. Check the
matching transformers in the antenna
lead for a short to the chassis.

Arvin Car Radio, 1935

Poor Quality and Low Volume. Should
these sets come in for servicing because
they have poor quality, volume, etc.,
examine the plug in the side of the box
where the local-distance change is made.
The trouble may be due to this unit being
loose.

Ezxcessive vibrator hum in 1935 models of
these car sets. Move large yellow A wire
running from volume-control switch to
power-supply compartment as far as
possible from second 1.f. coil.

Arvin 7

Changes. 1In this receiver the 6I'7 is
used as an r.f. amplifier, employing the
pentode portion, and the triode portion is
employed as the first stage a.f. amplifier.

This is not reflexing, since the tube is a
dual-purpose tube consisting of a triode

and a pentode portion. The cathode is

common. The i.f. peak is 170 ke. The
balance of the receiver employs a 6A7 as a
combination mixer oscillator, a 6B7 as an
i.f. amplifier and half-wave diode rectifier,
and also a.v.c. The output tube is a 41,
and the power supply employs an 84.
The following changes have been made
in the receiver. A <200-ohm !4-watt
resistor has been added across the vibrator
points in the power supply. The grid
circuit of the 6 A7 oscillator system origi-
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nally emploved a 100,000-ohm resistor.
This has been changed to a 50,000-ohm
resistor, rated at 14 watt.

Arvin 7, 17, 21, 37

Intermittent Oscillation or Motorboating.
Replace twin a.v.c. condenser located
between the 78 socket and the antenna
coil. In Model 7, the condenser is located
between the 6I'7 socket and the antenna
coil.

Intermattent or No Operation.
make of

In this

radio, which has two sepa-
rate units, intermittent or no operation
quite frequently develops. This is usu-
ally caused by the breaking of the wire on
the A filter choke.
wound, with both wires coming out the

same end.

This choke is wire-

Vibration breaks one of these
wires, resulting in intermittent or shutting
off of the A supply from the amplifier.
Oscillation While Tuning. In Models
17 and 27, this is the remedy for oscilla-
Condensers 17-4731
and 17-4712 may be making poor ground

tion while tuning.

contact through metal collar to chassis.
Replace with new type 17-14020 and
17-14007 equipped with separate ground
leads. Tor ignition noise, see that cables
are grounded. Some come through with-

out lugs.

Arvin 10A

Intermattent. TPoor contacts at the i.f.
transformers where the brown lead to each
makes its contacts are often the cause of

intermittency of reception.

Arvin 16

Signal Strength Low. Arvin Model 16
auto-radio receiver employs an inter-
mediate frequency of 175 ke.

In connection with this receiver, it is
suggested by the manufacturer that in
districts where signal strength i1s abnor-
mally low, a slight increase in sensitivity
may be obtained by removing the inter-
channel noise-suppression feature.

For those who have diagrams of this
receiver, this may be aeccomplished by
disconnecting resistor R; at point 4 and
reconnecting it at point B. Thus, a slight
bias is placed on the diode plates of the
If this resistor 1s con-
nected directly to the cathode of the
second-detector tube—the point B re-
ferred to—the diode plates will no longer

second detector.

be biased. and the sensitivity will there-
fore be slightly increased.

Arvin 20

Cutting Out.  Check 0.05-rf. and i.f.
grid-return coupling condensers for opens.
Arvin 25

Intermittent Reception. The Model 25
Arvin car set, which gives intermittent
reception and at times 1s dead on the low
side of the band, can be traced to the 6A7
oscillator tube. It may check well and
work on other sets.

Arvin 28
Blows Fuses. The vibrator is generally

the cause, since the points have a tendency
to stick.
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Arvin 41, 51

Distortion at low volume-control set-
tings on strong signals. Due to overbias
of 617 grid.
from cathode of this tube and connect the
cathode to ground through an 800-ohm

Remove 100-ohm resistor

resistor. The volume control, in other
words, should affect bias only on the 6A7,
rather than on this tube and the 6F7 to-
gether. The 617 should be fixed biased
all by itself.

The voltage and alignment data for this
model will be found below. The sche-
matic diagram on Arvin appeared on
page 18 of Vol. VI of Rider's Perpetual
Trouble Shooter’s Manuals.* The accom-
panying diagrams indicate the locations of

the tubes and trimmers.

VOLTAGE

i Osc.
NI % g grid, | Anode
I'ube| Plate | Screen | Cathode 11,500 grid
‘ ke. }
|
6A7 | 265 100 3.0 3.5 150
616 | 265 100 3.0 |
75 | 185 1.7 .
41 | 251 265 17.0 |

80 | 330 a.c. |

* Throughout this book frequent reference is
made to Perpetual Trouble Shooter’s Manuals
(8 volumes) by John F. Rider and to the ('om-
bination Manual by John F. Rider, both pub-
lished by the author. For convenience, refer-
ence to these volumes is given in shortened form,
as Rider’s Vol. VIII or Rider’s Combination
Manual.

Alignment.  Set test oscillator to 456
ke, Connect to 6A7 grid cap. Adjust
trimmers 1, 2, 3. 4+ in the order named.

For the remainder of the adjustments
the test oscillator is connected to the

antenna and ground wires of the receiver.
Front
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Fia. 1.
'I‘rim—i Test ose. | Set radio | Set wave
mer | frequency dial to | switch to
5 1,500 ke. 150 Broadeast
0.55to 1.75
7| 600 ke. 0.60 | Broadcast
0.55to 1.75
8* 15 me. 15.0 Short wave
18tos.5 me.
9 15 me. Short wave
18to 5.5 me.
101 456 ke. 1.0 ‘ Broadcast

* To adjust oscillator padder on 6 to 18 me. band, unserew
padder wide open, then tighten until first signal is reached
and tuned to resonance. T Balunce for minimum signal.
Wave trap to eliminate 4356-ke. code signal.
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Arvin 36
Poor Tone. Replace both 0.01-mf.
audio coupling condensers with mica

molded types of same value.

Arvin. Chassis 518

In order to correct the calibration of the
dial, the following procedure is to be
used:

Rotate the dial point to 550 ke. Press
with the thumb on the dial face above its
center. Rotate the tuning knob while
preventing the dial pointer from mov-
ing. This will enable the position of
the dial pointer to be varied with respect
to the tuning condenser and will make
it possible to readjust the calibration
without removing the chassis from its
cabinet.

Arvin 618

ITum. A rivet holds the 6Q7G tube
socket to the chassis. This lug has a
tendency to loosen, because of vibration.
It is used for a ground return. Bend this
lug over as close to the chassis as you can
possibly get it and solder well.

Arvin 1427

Bad Frequency Drift. Look for the
low padder-condenser strip. Should you
find this is of the bakelite-base type,
replace it with another made of porcelain.
We have made several attempts in this set
to cure a bad frequency drift by other
methods. However, we found finally

11

that by changing this socket the repair
was successful.
% &

Atwater Kent

To Eliminate Slipping of the Tuning-
gang Assembly. Remove the flange that
holds and bears on the three ball bearings
that gear the rotor. Place on bench.
Then place washer from a snap switch

over same, and tap evenly with a socket

wrench of the correct size. Assemble,
and gang will not slip.
Atwater Kent. Early Models

Noisy Wire-wound Volume Controls.

Clean control arm and winding with
Using No. 1 soft lead pencil, fill
in spaces between windings at contact

alcohol.

edge until surface appears level and
smooth.

In all the earlier models that use belts
to drive the tuning condensers™ (both
battery and electric models) the belts are
often too tight and pull the condenser
plates out of line. The reason for this is
that the pulleys, which are made of white
metal, expand, a peculiarity of this metal.
Loosen the belts by means of adjusting
screws to be found behind each condenser
at the back of the chassis. These belts do
not need to be tight, only snug. The
manufacturers will furnish brass pulleys
for replacement if they are desired.

Speaker Rattling. T1f the paper dia-
phragm of any cone speaker develops a
rattle, it may usually be remedied by
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applying a coat of rubber cement to both
sides of diaphragm.

Phonograph Models. Certain Atwater
Kent models have three terminals at the

Terminal block
atrear of
chassis ==~ !

Pick-up-imput

Low impedance
p/lck— up
s

trans fibrmer

R-93, which has a switch connected, as
shown in Fig. 2. However, a double-pole
double-throw switch can be secured for
this purpose when one is not provided

2 2

—0

A’adio;phlono
swiftch

I16. 2.

rear of the chassis for phonograph connec-
tions, instructions for which are given
below.

Connect to bindin,
at rear of furn

Terminal block
at rear of set

The switch to change from radio to
phonograph is not provided with the
receiver. Some phonograph manufactur-
ers furnish a special switch with their
equipment, as, for instance, RCA Model

7

with the phonograph attachment. In
using this switch, the two center contacts
must be connected together.

posts
able

The phonograph pickup, which can be
either high-impedance with a step-up
transformer, should be designed so that
it will deliver at least 1 volt across a
100,000-ohm load. Late-tyvpe Model 649
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receivers, which are equipped with phono-
graph terminals, require 2.5 volts across a
load of 250,000 ohms.

If the turntable is to be used some dis-
tance away from the set, it is generally
advisable to use a low-impedance pickup
with a step-up transformer, which is
If this setup
It
is important to mount the pickup input
transformer so that it does not pick up
hum from the receiver or from the phono-

mounted near the receiver.
is used, connect as is shown in Fig. 3.

graph motor. The cable between the
pickup and the transformer may be of any
desired length, but the cabling between
the transformer, switch, and set should be
as short as possible.

If the turntable is to be placed near the
receiver, it is advisable to use a high-
impedance pickup. but the type men-
tioned in the previous paragraph will also
be satisfactory. Connections for a high-
impedance pickup are given in Fig. 4.
All leads should be as short as conveni-
ently possible.

Because of the circuit arrangement used
in Atwater Kent sets, a separate volume
control is not needed for the pickup,
since the radio volume control regulates
the phonograph. The tone control on the
receiver also regulates the tone of the
phonograph.

When connecting the phonograph, be
sure to remove the short jumper wire
between contacts 1 and 2 on the terminal
strip. This is attached at the factory

and is required only in case the radio is

13

operated without being connected to
a phonograph. A scratch filter is not
needed unless specified by the pickup

manufacturer. The tone control in the

Terminal block
at rear of chassis< _

\\\I' I
R

High impedance
pick-up
(Magnretic or )
crystal type)

1

Radio -ﬁhono %7
switch

set, which acts on the phonograph, aids in
reducing scratch.

Atwater Kent P

Oscillation. In replacing old 24 tubes
in the r.f. amplifier, violent oscillation will
sometimes occur, due to the greater gain
of the new tubes or to changing of the
coils. To cure, shunt a 0.00015-mf. con-
denser from plate to cathode of first r.f.
stage. Proper screen potential on the
three r.f. stages is 85 volts with volume
full on. Any increase in screen voltage
tends to make the r.f. amplifierunstable
and to increase distortion, with no appre-
ciable gain in signal strength or sensi-
tivity. To adjust screen voltage to a
maximum of 83, insert a suitable resistor
between volume control and screens.
This applies particularly when plate
voltage to r.f. tubes is approximately 185
volts with volume full on. Substituting
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a 56 for the 27 first audio also makes a
It

change the first audio bias resistor.

noticeable 1mprovement. necessary,
The
set should then be aligned with a suitable
oscillator operating on exactly 1,500 ke.
Adjust first the detector trimmer, and
work toward the first r.f. stage, adjusting
the last. With these adjustments. there
are practically uniform sensitivity and
selectivity over the entire broadcast band.

Atwater Kent 30, 40

No Reception. A common difficulty is

shorting of the wire-wound resistor be-

The fiber

base warps, causing the trouble, which

neath the chassis to ground.

can be corrected by sliding a piece of
fiber unit. No
Check the speaker filter condenser.
Oscillation after Replacement of R.F.
and Detector Tubes. Bend a piece of
brass about 114 in. square in the form of
an L. Drill a hole through it, and bolt
it in place between the first- and second-

under the reception:

stage tuning condensers.

Atwater Kent 36, 37, 38, 40, 41, 42, 44,
45, 46, 47, 50, 52

Station  Shifting. A difficulty fre-
quently encountered with these models
is the inability to get the tuning dial
accurately for any station, since the
station may be received at various points
at
divisions on the dial.
due to loose tension of these belts and
take-up screws holding the two end tun-

different times within one or two
This condition is

14

These

condensers are moved out or away from

ing condensers to the chassis.

the dial or center condenser to take up the
slack in the belts, and the three mounting
screws are then securely tightened.

Folume Very Weak. Cause: no de-
tector plate voltage. Effect: detector

plate voltage dropping resistor in power
pack was found to be open. Inspection
of the resistor disclosed a loose metal
This particular resistor
1s constructed of a carbon element en-

cap at one end.

closed in a glass tube with metal caps at

each end sealed with solder. By heating

the loose cap with a soldering iron, the

old solder was cleaned out and fresh

solder applied to reseal the cap.

The repaired resistor showed no change
in value when tested, and when placed
back in the power pack, the receiver was
resorted to full volume.

Atwater Kent 37, 38

Wealk, Distorted, or Dead.
common cause for complaint with these

The most

sets probably is “shot” filter condensers.
Since these condensers are connected in-
ternally to the chokes in the power pack,
which consists of two sections, the power-
transformer block and the filter block, the
problem of the best method of repair arises.
At the time that these sets were considered
the last word in radio receivers, the cost
of a new filter block was high, because only
the original could be obtained and that
fromn the manufacturer. Ilowever, today
these or replacement blocks can be ob-
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tained quite readily and at most reason-
able cost. Some servicemen, however,
may prefer to repair these blocks. This
can be done quite easily.

After the defective unit (the block) has
been removed from the pack. it may be
inverted upon two strips of wood in a can
and heated in an oven or over a gas flame.
The heat will soon melt the pitch used as a
sealing compound, and if care is taken, the
filter choke and output choke and small
condensers may be saved as they fall out.
After the can has been cleaned. all
necessary parts are replaced, together
with the salvaged parts, and melted
paraffin or other insulating compound
may be poured into the assembly to
complete the job.

Inoperative. Anotherfrequentandcom-
mon failure in this receiver is due to a
shorted or leaky-output speaker conden-
ser. When this condenser is shorted, the
receiver will be inoperative. A leaky con-
denser, however, will produce symptoms of
choky or muffled reception similar to those
obtained when an output stage isoperating
without grid bias. Although this con-
denser may be replaced. a repair may
often be effected by disconnecting the
leads to the speaker condenser and apply-
ing high voltage to the terminals. The
high-voltage source may be that secured
across the plates of the rectifying tube or
that obtained from some external power
supply. The condenser should be sparked
with the voltage several times and then
tested. If the condition is the same, the

sparking should be continued. Should
the shorted or leaky condenser fail to
heal after a few minutes of the process.
it should be discarded.

Choly, distorted and weak reception is
also caused by an open detector-plate
resistor.  This resistor is of the grid-leak
type and fits into elips located bencath the
terminal strip of the power pack. Its
ralue is  approximately 100,000 ohms.
The failure of this resistor is usually due to
poor contact of the Wood’s metal ends to
the resistance element. If a hot soldering
iron is applied to the Wood’s metal for
a brief instant, in order not to melt the
solder entirely, it 1s possible to repair the
resistor.  This failure will be readily
disclosed by the lack of plate voltage on
the detector tube, the primary of the
audio transformer usually being suspected.

Intermattent reception on these models 1s
caused by loose nuts that hold the receiver
cable strip to the power-pack terminal
strip.

A cause for noisy and intermittent recep-
tion lies with the volume control. The
resistance element in this volume control
is a flat, tapered. wire-wound affair bent
to fit within the volume-control housing.
In cases of noisy reception. if the resist-
ance wire has not been broken or has not
shifted too much. it can be repaired with
the aid of a piece of fine sandpaper. The
movable contact arm should also be care-
fully cleaned and freed from oil and grease.
An application of Nujol to the resistance

strip will assist matters greatly.
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Atwater Kent 37, 38, 40, 42

Hum. Use of a 1-mf. 400-volt con-
denser between the filament of the 80
where it connects to the first choke and
ground increases power and reduces hum.
Try it the next time it is necessary to rip
open one of the cans.

Wire on Flatstrip 1 olume Control Breaks.
Remove control, solder at the break, and
bend flat strip in opposite to original direc-
tion so that contact arm rides on unused
surface.

Distortion.  These receivers sometimes
develop a very low, distorted, mushy
output. There are high grid voltage and
low plate voltage on the 71A. LEvery
one of nearly 40 of the sets that have
come in with these symptoms showed a
shorted condenser. .\ 25-mf. replace-
ment may be used.

Better All-round Performance. By con-
necting a 1l-mf. 600-volt capacitor be-
tween the filament of the 80 tube and the
chassis, all B voltages will be increased,

This

results in greater sensitivity and better

together with a decrease in hum.

all-round performance.

Atwater Kent 37, 38, 40, 42, 46

Fading is often caused by a fluctuation
of the filament current supplied to the
20 tubes.
are two terminal boards, held down by
nuts.
be tight, while those on the lower board
may be loose. This is possibly caused by
brass bolts stretching. In any case,

In the power-supply box there

The nuts on the top board may
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tightening these nuts will usually correct
this difficulty.
occasionally the volume control
“peak” at other than the position of

In these same models,
will
maximum volume. The antenna trans-
former, which is located just under the
tuning condenser, will usually be found
to have the section that is connected
across the volume control shorted. A
new transformer remedies this trouble.

Atwater Kent 37, 40

Broad tuning found in the lower end
of the dial. The situation stood thus:
No trimmer condenser, tuning condensers
lined up as perfectly as possible, but
interference bad. In the grid circuit of
the second and third r.f. tubes are 800-

-ohm resistances, which, if cut down per-

haps half, produce a certain amount of
oscillation in that part of the wave band.
This gives greater selectivity and solves
the problem.

Intermittent  Reception  and  Rasping.
Press rear of chassis. If this causes
noise, insulate shielded antenna cable
leading from rear of metal cabinet to
front of chassis. Tt frequently touches
the bare ends of the power cable.

Speaker Trouble and Lack of Volume
Control. A complaint was made that
the volume control did not control the
volume. Upon examination, we found
that the speaker also rattled, and a few
tubes were needed. We removed that
volume control, and after tightening it

up and putting on some Nujol, we
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replaced it; but this did not help. Upon
testing the volume-control resistor, we
found that it did not have the correct
We next disconnected the

wires from this volume control and con-

resistance.

nected them to an external 5,000-ohm po-
It worked. and the speaker
trouble was gone, too. The next thing
to do was to get the potentiometer to fit
inside the volume-control housing. We
took a 3{¢-in. drill and rednlled the
housing for the new potentiometer. After
sawing off the shaft to fit, we put on a
knob, and the set was perfect again.

To Increase Selectirity.
gang trimmer on top of tuning gang, and
rebalance with these trimmers connected
in the circuit. Make sure that the rotor
section is well grounded.

Atwater Kent 37 to 60

When dial belts are not obtainable, use
heavy dial cable.
Spot with drop of solder.
denser to take up slack.

Atwater Kent 40

Erratic Operation.

tentiometer.

Mount three-

Anchor to pulley pins.
Move con-

When the volume-
control strip in the Atwater Kent 40 is
replaced, it is very often erratic in opera-
tion.
that cannot be practically controlled by a

This is due to the set having gain

single unit or to the fact that, at certain
volume-control positions, tube distortion,
This
can be corrected by the addition of a
switch and several turns of wire around
the coil of the first tuned stage.

cross talk, or oscillation occurs.
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The switch is mounted on the rear of
the cabinet and is used as a local-distance
switch, closed for local and open for
distance.

A preferable method for sets where the
coils are shielded is to use a switch and a
fixed
should have a nominal value of 50 ohms.
For high gain, a 25-ohm resistor should
be used.

Oscillation during Warming-up Pertod.
Shunt the secondary of the first a.f.
transformer with a 250,000-ohm resistor.

wire resistance. The resistance

When biasing resistor strip under ter-
minal board is defective and original
replacements cannot be obtained, use
one 750- and one 3,500-ohm type.

One Station Only and Weak Too. A
complaint on this model was that the
customer could get only WOR, a local,
faintly. All the tubes were tested and
found to ok. All
tested and found to be correct.
circuit-to-circuit test was made.

First the antenna circuit was checked
and the small flat-type coll tested “open.”
It was found that one of the connections
had come loose from the lug. That was
repaired. Still the set did not respond
as it should.
but, excepting WOR, lacked volume.
The detector grid lead was touched with
the finger, and it was noted that the usual
loud hum was not present, indicating
that the trouble must be from the detector
stage on. The r.f. coll was tested and
found to be o.k.: in fact, the whole

voltages were

Then a

be

All locals now came in,



RADIO SERVICE TRADE KINKS

circuit was found to test 0. k. The tuning
condenser was looked over and found
to be all right, but the grid condenser
that connects to the tuning condenser
and hangs down alongside it was found
to be shorted by being too close to the
tuning condenser. The free end was

Jo p/afe 3

- B
>

|

|

4

I1G6. 5.

pushed out so that no contact was made
there, whereupon the locals roared in
with volume to spare. Finally the con-
densers were lined up, and distant sta-
tions then came through. See Fig. 5.
Weak or Dead. Where the complaint
is no reception or very weak volume,
take a look at the grid leak. The
original leak is a glass tube resistor with
metal ends for slip mounting. Often
these metal ends crystallize and come
loose, causing the trouble. Replace with
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a 1T-megohm leak with pigtail connections,
soldering in place. This will bring it
back.

Fading and low volume, especially where
26°s are old. Put on additional filament
leads from power pack through a hole
drilled in side of pack case to filament
lugs of first r.f. socket. This will lower
drop in leads, raise voltage on 26’s and
improve performance.

Atwater Kent 40, 42, 52

Distortion. A leaky speaker output
condenser in these models, as in the case
of Models 37, 38, is often the cause of
choky and distorted reception. In some
cases, where the condenser is short-
circuited, no reception will be obtained.

The volume control in these models
is the same as that used in the 37 and 38
models and will cause the same complaint.
The treatment described for the latter
models also applies to the unit employed
in the models under discussion.

Atwater Kent 41, 51 (D.C.)

Low Sensitivity. The most common
complaint with this model is poor se-
lectivity and low sensitivity. Generally
this is due to poor alignment of the tuning
condensers, which may be aligned by
loosening the two setscrews holding the
shaft to the belt pulleys. Iixtreme care
must be taken in following this procedure,
for, of course, while this is being done the
receiver is operating, and if any of the
stator plates are accidentally grounded
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with the screw driver, one or more
tubes may burn out and possibly a grid
suppressor.

If after the receiver is placed in perfect
alignment the sensitivity or selectivity of
the receiver still does not meet with
expectations, the small resistor in the
plate circuit of the first r.f. amplifier,
which is located near the tube and the
antenna coil, should be shorted out of
the circuit. This resistor is of the grid-
leak type and fits into clips provided for
it. Removal of the resistor from the
plate circuit of the r.f. tube increases the
plate current, bringing the receiver close
to the point of oscillation.

Dead. Should the tubes in this model
fail to light up, the first thought is that
a tube has burned out because of the
series filament circuit. Although this is
usually tested correctly and although the
current supply is available at the re-
ceiver, the probability is that one or both
of the r.f. chokes in series with either side
of the line has open-circuited. These
chokes are wound on small composition
bobbins and are located beneath the
terminal strip in the power pack. They
may be easily repaired by rewinding the
bobbins with No. 22 cotton-covered or
enameled wire.

IHum wupon resonance in these models
is caused by an open-circuited detector
or r.f. filament by-pass condenser. This
condition may be checked by shunting
each of these units with 0.1-mf. or a
0.25 by-pass condenser.

Atwater Kent 43, 46, 47, 53

Intermittent reception is a complaint oft-
en received against these models. Trou-
ble of this nature may be caused by any
part in the receiver and is therefore diffi-
cult to trace. However, the difficulty
has been found to be due most often to
an open-circuiting voice coil of the dy-
namic speaker. The open circuit will
be found in most cases in the leads
running from the frame of the speaker to
the coil. These leads are soldered to
the ends of the voice coil and are glued
to the cone, being held more solidly by a
strip of transparent adhesive tape cover-
ing the soldered connection. Vibration
of the cone causes the soldered joint to
break, resulting in an open circuit and
producing the effect of intermittent recep-
tion. The remedy, of course, is obvious.

Dead. If the tubes do net light, it will
almost always be found that the voltage-
regulating resistor isburned out. Service-
men should always see if this resistor is
burned out before coming to the conclusion

that the primary of the power pack is open.

Atwater Kent 46

Loud Crackling. Recently we encount-
ered a very interesting and rather unusual
problem in tracing down and locating the
cause for loud crackling and snapping
noises heard in an Atwater Kent Model
16 receiver. The unusual thing was that
this noise lasted for only about 5 min.
After the noise had subsided. the receiver
switch could be turned off and on within
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short periods of time and the reception
was still normal and free from noise.
It was noticed. however, that if this
period of turning the receiver off and on
was extended to, say, ten min., this un-
would start in
From this peculiar behavior of the re-

hearable noise anew.
ceiver the conclusion was drawn that this
action was due to a loose or defective
part, which, in turn, was subjected to
the influence of generated heat somewhere
in the set. The tubes were suspected,
but complete replacement with new tubes
proved that these were not at fault.

The trouble was finally located by
pressing down the top of the flat, wire-
wound cathode series and r.f. plate-
circuit resistors. Broken-off wires in the
resistor strips were suspected, but again
we were fooled. Replacements definitely
proved these to be free from any defects.
The leads from these resistors were then
traced to their respective terminating
points one by one. the soldering iron
was applied, and the result noted. The
cause of the trouble was thus located in
the joint where the lead from the resistor
was grounded to the chassis.

The peculiar action of the receiver can
best be explained as follows. The flat
wire-wound resistor strips are rigidly held
down at two points; when they get
warmed up, they will expand to an up-
ward-curved position, pulling with them
the lead connected from the resistor to
the chassis. The end of the wire at the

chassis was encased with solder, but inside

20)

it the wire was evidently only loosely
lheld in a wedge-shaped manner, and the
shight pull was sufficient to make this a

When the

resistors cooled off, the process was

temporary tight connection.

reversed, and the wire pushed loose again.

Atwater Kent 56
Echo Effect.

have given a peculiar kind of trouble.

The owners complained that the set
“echoed” or “talked double.”
on musical reception it seemed to be o.k.
We have always found the trouble to be
in an open second audio bias resistor
We have always made

A number of these models

Ilowever,

(colored vellow).
replacement of this resistor with a 2-watt
Results were always
satisfactory after this change had been

15.000-0hm resistor.

made.

A common cause of poor tone is a change
in either of the two resistors shunting the
speaker field. The resistors supply the ('
bias to the power tubes.

No Reception.  Look for open voice-coil
lead; common discovery.

A great tmprovement in this model, es-
pecially in those that are broad tuning at
1.500 ke, and weak at 550 ke, is to use
The
wiring 1s changed thus: Disconnect the
cathodes of the 24°s from the original bias
resistor, but leave the low end of the
volume control connected so as to ground
through the bias resistor. Connect the
cathodes of the 24°s sockets together, and

connect a 100-ohm resistor from this lead

type 35 tubes in place of 24°s.
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to the chassis. Disconnect the lead from
the old bias resistor, and connect it to the
athode of the r.f. tube. Install the 35°s
in the 24 The selectivity is
much better with 35°s.

Intermittent operation after a few min-
utes of use, reception gradually fading out

sockets.

Open secondary
Plate lead of

24 comes through this coil and since fault

completely with a buzz.
in second r.f. transformer.

1s intermittent, it is usually difficult to
hit the open period in checking socket
voltages.  Application of heat from a 60-
watt lamp will hasten the opening if this
condition exists.

Fading. In this model, loose rivets on
wire-wound resistor cause poor tone, over-
Also check the

two resistors across speaker field and

loading. and distortion.

detector bias resistor for changing values.

Installation of Tone Control. We be-
lieve this will help some of the engineers
*who have attempted to get a satisfactory
installation of a tone control in this re-
ceiver. The local and distance switch of
this model is seldom used. so remove it
(connect the wires together under the
chassis) and put a 50.000-ohm potenti-
ometer in its place. Ground the center
terminal, and run a connection from one
side of it through a 0.002 mf. (or up to
0.008 mf., depending on the amount you
wish to vary the tone) to the grid of the
first audio tube instead of putting the tone
control i the plates of the output tubes.
This setup gives yvou all the tone control

yvou want and doesn’t change the outward

appearance of the set by the addition of
another control.

Intermattent Operation.  We have found
the following trouble to be very common
in the Atwater Kent Model 55. The
trouble shows up when the radio cuts in
and out and is very hard to trace because
the radio will at times work satisfactorily
for hours while tests are being made.
The leads from the voice coil are brought
out to a terminal strip on the speaker
frame and are also cemented onto the
speaker cone. One of these leads has ¢
soldered splice where it is cemented near
the center of the cone.

When in operation, the vibration of the
speaker cone causes the soldered splice to
open and give intermittent reception.
This break must be repaired and the lead
cemented to the cone.

Atwater Kent 56, 65C

Should the condition of distorted repro-
duction be observed, with the symptoms
of unusually high grid bias. usually about
twice its normal value, impressed upon
the output tubes, the trouble may be
traced to one of the two resistors con-
nected In series across the field coil,
dividing the voltage drop across the field
to obtain the proper grid bias for the
output. Most often the open resistor will
be found to be that connected from the
In the
early models the value of this resistor was
10,000 ohms, while in the later models

a 65,000-ohm unit 1s employed. This

control grid-bias tap to ground.
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failure may be checked without removing
the chassis from the cabinet by means of
a point-to-point resistance test, but in
order to accomplish this, it 1s necessary
to remove the speaker plug or else an
erroneous indication will be obtained.
Dead. Look at the leads to voice coil
and check very carefully, since these have
a tendency to get high-resistance joints.
They are soldered at about the middle of
the distance from rim to apex of the cone.

Atwater Kent 56, 656C, 65F, 656FC

The symptoms of choky and wealk recep-
tion on these models are usually caused by
an open-detector cathode-bias resistor.
An early model used a 100,000-ohm re-
sistor as the cathode bias, but later
models employed a unit of approximately
50,000 ohms.

Where the condition of oscillation 1s en-
countered that is not a result of either
bad tubes or open-circuited by-pass con-
densers, poor alignment of the tuning
condensers may be the cause. These con-
densers may be rebalanced by loosening
the setscrews holding the shafts to the belt
pulleys. In cases where even this will not
help, try placing a metal howl arrester
over the 27 detector tube, connecting the
arrester to the stator plates of the detector
tuning condenser.

Atwater Kent 55, 60

Fading can often be traced to loose
rivets on wire-wound resisters. In most
cases, reclamping them with pliers effects
a repair. Check particularly bleeder 1,

22

r.f. bias, and first a.f. bias units, since
these work loose more often than other
units at the rivets.

Cuts Out. The set would play very
well for a few moments and then cut out.
Snapping the power switch off and on
would usually bring the set back to oper-
ation, but it would always stop again. A
continuity check on the speaker revealed
an open voice coil. A careful inspection
showed that one of the leads running along
the speaker cone from the output trans-
former lug to the voice coil was spliced.
Vibration had loosened this splice enough
to cause a poor contact, and a little
volume sufficed to cause it to cut out. A
drop of solder remedied the matter.

Atwater Kent 55, 60, 60C

Loss of volume and sensitirity in these
popular models is a common occurrence,
and in some cases the trouble does not

show up on an analyzer or continuity test."

The above-mentioned tests failing, the
shield of the first r.f. stage should be re-
moved and the r.f. transformer primary
very carefully inspected, preferably by
removing from chassis and applying con-
tinuity tests. In many cases this winding
will be found to be open, caused in some
ases by lightning, climatic changes, ete.
The remedy, of course, 1s either to substi-
tute a transformer or to rewind the
primary with slightly heavier wire, about
No. 28 or No. 26 enamel-covered. Pri-
maries rewound thus will seldom if ever
develop trouble again. After replacing
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the r.f. amplifier and detector stage with
the aid of a good oscillator, follow usual
practice.

Low Plate Voltage, Noisy Reception,
Lattle Volume. Check two a.f. grid re-
sistors.  One _should be 40,000 ohms, the
other 65,000. They have a habit of drop-
ping in value.

Atwater Kent 55 to 67

Fading, Intermittent Reception. Often
due to poor connections at various tubular
condensers. Also, resistors are mounted
on insulating strips, the connecting lugs
being integral parts of these strips. Re-
sistors of metalized variety with solder
ends are soldered rather gingerly by the
factory to avoid melting, and poor con-

Test all

mechanmically and

nections frequently develop.
resistor connections
electrically, moving them while ohmmeter
1s attached. Connect ohmmeter prods to

lugs rather than to resistors.

Atwater Kent 100

Changes. The first early type of Model
60—see “Atwater Kent,” page 29 in
Rider’s Vol. I11 and page 167 in the Rider
Combination Manual—has a single volume
control, and the second or late type—see
“Atwater Kent” page 31 in Rider’s Vol.
IIT and page 169 in the Rider Combination
Manual—has a dual volume control made
up of combined wire-wound and carbon
resistors.

First or Early Type. When replacing
the bleeder resistor, use wire-wound re-

23

sistor, 4,000 ohms.

first r.f. bias resistor, use wire-wound re-

When replacing the

sistor, 1,500 ohms, and replace the r.f. bias
resistor with 160 ohms.

Second or Late Type.
sistor 1 is made in two types.

The bleeder re-
The first
type consists of two 3,000-ohm wire-
wound resistors riveted together and con-
The second type is a
single 6,000-ohm wire-wound resistor with

nected In series.

a tap at the center.

In early production of the second-type
Model 60, the bleeder resistor was wound
on the same fiber base as the first r.f. bias
resistor. If either section of this com-
bined unit is defective. remove the unit
and use a 1.500-ohm resistor as r.f. bias.
and 1,500 ohms as bleeder 2. Later pro-
duction of the second-type Model 60 used

a separate resistor as bleeder 2.

Atwater Kent 61

The Atwater Kent 61 gets very noisy
after about 2,000 hr. of service. This is
due to the three filament resistors over-
heating and burning away the insulating
material between the wire and the iron
strip on which they are wound, causing a
short. TIf the center strip burns out, the
first two 22 type tubes will not light.

A slipping dial 1s caused by the rubber
friction drive being worn out. For a
temporary repair, take out the screw on
the dial knob, tear a strip about 14 in.
wide from a length of tape, and wind the
strip tightly around the grooved portion
of the rubber.
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Atwater Kent 70 Series

Stations 10-30 Kc. Off. Where one of
these models is encountered with the dial
about 10 to 30 ke. off the correct fre-
quency, particularly at the higher fre-
quencies, no amount of aligning will
correct the condition. It is necessary
that the control-grid leads to the three
screen-grid tubes should be as far apart
as possible and parallel to one another.

Atwater Kent 80

When volume controls become noisy, raise
the end of the contact with long-nosed
pliers and bend in toward the winding
slightly. Then clean the strip with
alcohol.

Hum and distortion not due to con-
densers or resistors.  Replace grid resistor
in 47 input; also coupling condenser to

detector plate.

Atwater Kent 80, 82, 85, and 89

Volume Control Not Functioning. Sev-
eral of these models were brought in for
repairs recently, the complaint being
“volume control not functioning.” We
went over the sets, completely checking
the voltages, volume control, ete., but
found everything o.k. We then checked
the circuit and found that the volume
control varied the cathode potential of the
a.v.c. tube. On inspection, we found a
high-resistance connection between the
oscillator-tube cathode prong and the
socket. The defect was remedied by
cleaning and tightening the socket prong.

24

Poor Sensitivity.  Another complaint in
Models 82, 85, and 89 was poor sensi-
tivity, which was traced to the a.v.c. tube,
a type 24. To test this, remove the type
24 a.v.c. tube from its socket, with the
set tuned to a station and with the volume
control set at maximum; if the volume
increases when this tube is removed. then
the tube needs replacing.

Noise. The next trouble was found in
an Atwater Kent 89.

noise.

The complaint was
An inspection of the set proved
that the noise was developed in the set
itself. It took us three hours to find this
trouble, which was a noisy type 35 vari-
able-mu tube.

Atwater Kent 82, 85, 86, 90, 92, 94

The complaint of low volume and poor
tone and especially little response when the
tone control is set at the bass position will
be found to be caused by an open r.f.
choke in the output pentode control grid
This failure will not be disclosed
by the use of a set analyzer, since all
voltages will be intact when this choke
open-circuits, resulting only in breaking
the coupling hetween the plate of the
second detector and the grid of the
pentode tube.

circuit.

In some cases, the open
circuit in this choke will consist of a break
in one of the leads that may easily be
repaired as it emerges from the bobbin
winding, although shorting out the choke
entirely has produced no noticeably ill
effects. Where it is desired, however, a
new unit may be installed.
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Because the i.f. alignment condensers
are located on top of the coils beneath the
coil shields, it is necessary to remove the
shields in order to make any adjustments.
Replacement of these shields will often
have an effect upon the alignment. To
eliminate this condition, a duplicate can
should be secured with several holes in the
top to permit the entrance of the adjusting
screw driver. When it becomes necessary
to realign the i.f. transformer, this shield
may be substituted for the one ordinarily
used.

Atwater Kent 83, 85

Poor tone, low rolume, and Little response
with tone control turned to bass. Look
for open r.f. choke in pentode-control grid

circuit. Analyzers miss this one.

Atwater Kent 84, 84F

Weal Reception over Entire Dial. This
was our first experience in finding the r.f.
choke open. connected between one end
of the volume control and i.f. coupling
condenser connected to a tap of the pri-
With
this r.f. choke open, you will still get plate
voltage on the tube to which the i.f. is

mary of the first i.f. transformer.

connected in the plate circutt.

Watch out for this trouble, and cure by
replacing the choke with another one of
about 85 ohms d.c. resistance.

Atwater Kent 85, 86, 89

Unusually sharp volume-control cutoff in
Model 85 can generally be remedied by
trying several 24’s in the a.v.c. socket.

“Choppy”’ reception in Model 38 is com-
monly traceable to shorting of the audio
Unsolder green wire
with yellow tracer from bottom terminal

output condenser.

strip, and connect a new condenser in
series.  Noisy volume-control operation
in the same model is often due to a broken
lead of the r.f. coil primary near the lug.

A great improrement may be had in the
operation of the volume control by mak-
ing a careful selection of tubes to be used
in the a.v.c. socket. With some tubes the
control is critical, the volume falling to

nothing within a fraction of a turn of the

knob.

Atwater Kent 89

If glow in neon tuning light gradually
disappears while set is tuned to a local
station, remove first i.f. shield and care-
fully scrape away the black sealing com-
pound between the plate and grid i.f. coil.
Scrape compound clear down to the card-
hoard tube on which i.f. coils are wound.

Atwater Kent 96

The complaint of an tnoperative receiver
with the symptom of nearly 400 volts of
the control-grid bias on the r.f. first-
detector and i.f. tubes is caused by a
primary-secondary short of the first i.f.
transformer. The short is due toa carbon
resistor shunted across the secondary wind-
ing that is shorting to the primary coil.
This resistor is imbedded in the pitch that
is used to impregnate the primary winding.
To remedy this defect it is necessary only
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to work the resistor out of the pitch.
moving it a slight distance from the pri-
mary winding after a laver of tape has
been wrapped around the unit. A further
indication of this defect is that the tone-
beam light will climb to the top when the
receiver is switched on, then quickly fall out
of sightasthe tubesheat. Thetransformer
inquestionis located at the back right-hand
corner of the chassis in front of the neon-

light adjustment.

Atwater Kent 99
Dead.

grid cap.
sistors that touch coil forms.

Iigh potential on one control-
ans; insulate re-
Trouble
causes neon light to be inoperative and
kills all signals.

When this receiver is found inoperative,

Remove if.

with exactly the same symptoms as de-
scribed in the preceding paragraph with
Model 96—namely, very high control-grid
voltages on the r.f. first-detector and i.f.
tubes and the rapid falling of the neon-
tube glow as the tubes become heated—
the trouble will be found to be due to the
i.f. secondary shunt resistor shorting to
the primary winding in the first i.f. trans-
The remedy has been discussed
This trans-

former.
in connection with Model 96.
former is located in the front right-hand
corner of the chassis to the right of the
a.v.c. 24.

Inoperatiwe. A\ was
plugged into the line and the chassis
pulled out of the cabinet to test all the
tubes as the first step toward clearing up

tube checker

26

the trouble. The set switch was snapped
on to preheat the tubes.

Balancing the end of the chassis with
one hand, we made an attempt to remove
the control-grid cap of the first-detector
35 tube with the free hand. An attempt
was made but failed, for when this was
done, the author became the unfortunate
donee of such a vicious “jolt” that any
idea of further tube checking was aban-
doned for the time being. The terminals
of a voltmeter were placed from chassis to
control grid of this tube. and a reading of
nearly 400 volts was obtained. The volt-
meter disclosed a similar voltage from the
control grids of the r.f. and i.f. tubes to
chassis.  This unusual situation caused
no little conjecture, and the first thought
was a primary-secondary short of either
the r.f. or 1.f. coils. However, if this were
so, then it was thought that some hreak-
down would result. since the plate voltage
impressed on the primary would be short-
circuited to ground or chassis through the
secondary; but when the schematic was
consulted, it was found that this condition
of high voltage on the control grids of
these three tubes was possible without
further breakdown. The control-grid re-
turns were connected in the a.v.c. circuit
together with the a.v.c. plate resistor;
because of its high resistance, the amount
of current was limited, thereby preventing
a short circuit of the entire voltage output.

The fact that there was no further
breakdown evidenced an unimpaired a.v.c.
plate resistor, and, proceeding on this
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theory, with the aid of a low-range ohm-
meter, we found the short by the process
of elimination within the shield can of the
first 1.f. transformer. This unit is located
in the extreme front right corner of the
chassis to the right of the control tube, a
24. When the shield of the transformer
is removed (this may be easily done by
pressing in the bottom of the can on two
sides and then raising it). a carbon resistor
will be seen imbedded in the pitch that is
used to impregnate the primary of the 1.f.
coil.  This resistor is shunted across the
secondary winding, also impregnated. in
the same unit.  Whether because of vibra-
tion or for other causes, the resistor short-
circuits to the primary winding, resulting
in the aforementioned condition of the
control grids that *kick.™

To eliminate this defect, all that is
necessary is to work the resistor out of
the pitch and move it a fraction of an inch
away, after wrapping a layer of tape
around the unit. Another indication of
this trouble is that the neon-tube glow
will climb to the top when the receiver is
first switched on. then quickly fall to the
bottom of the tube as the receiver tubes
heat.

Atwater Kent 165

The main complaint is lack of rolume.
The set gets out of alignment, and the
screen-grid resistor in the oscillator-detec-
tor circuit goes off value. We have often
put twice as much power in the 155 Model

by replacing the 85 tube with a 75 type.

~}

There is a special way to line up the
intermediate frequency on these sets. for
which a coupler is needed. The con-
denser gang should be set at about 540 ke.
Peak the trimmers .1, 1,, A, (see Rider’s
Manual, Vol. 11, page ) in order listed
for maximum signal strength. Use the
weakest oscillator signal possible, and
turn the volume control on full. The
intermediate frequency is 262.5 ke.

Atwater Kent 165

On using loud volume, a heavy vibration
is noticed. Tightening up adjustment on
end of rotor plates will cure it. Just a
little more tension is enough.

Atwater Kent 246

Whistles When Volume Control Is in
Third-quarter Position. This set operates
normally in every respect as long as the
volume control is either in the first third
or the last third of the volume control.
but if the control is set along the middle
third of the arc, the set whistles. It will
be found that the 300,000-ohm control
has increased very appreciably and in our
experience was found to be 3 megohms.
Replacement of this control was all that
was necessary to restore full operation of
the entire arc of the volume control.
Check for

poor contact on filter choke where it

Set stops playing suddenly.

connects to plate of first detector 358.
The brads that hold the connection on
both sides of the coil loosen and corrode.
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Atwater Kent 277, 427, 667

Weak, distorted reception and oscillation
have been encountered on several of these
receivers. A socket analysis test will re-
veal a high first-detector cathode bias. If
such 1s the case. check the cathode bias
resistor, a long flexible-type resistor con-
nected to chassis from an insulated ter-
minal on the small r.f. choke located near
the oscillator-tube socket for an open-
circuited condition and aleaky 0.1-mf. con-
denser by-passing this unit. The correct
value of the resistor, which is connected
in series with the cathode pickup coil of
the first-detector tube, is 550 ohms. Both
the resistor and the condenser must be
replaced.

Cross Talk. Where an extremely long
aerial is employed with these receivers, it
is necessary that the red antenna lead of
the receiver be used in order to reduce
cross talk or interference between stations.
When this is the case, try grounding the
blue antenna lead to the chassis. .\ num-
ber of instances have been found where this
procedure increased the sensitivity, still
retaining the advantages of the smaller
antenna coil when a long antenna was
connected to the receiver.

Atwater Kent 310, 510

Dead. Where the symptom of a ““ glow-
ing”’ or red-hot screen-grid element of one
of the 2A5 tubes is observed, check the
output transformer located on the dynamic
reproducer. The set analyzer will reveal
the cause of the symptom by a lack of

plate voltage on that tube, which is due
to an open-circuited portion of the pri-
mary winding of the output transformer.

Sizzling or Frying. One of the most
frequent complaints with this model is the
“sizzling” or “frying” noise that is heard
in the reproducer for a few seconds after
the receiver has been switched on. This
condition is caused by the breakdown of
the wet electrolytic filter condensers occa-
stoned by the no-load peak voltages, since
all amplifier tubes are of the indirect
heater type. \lthough several remedies
may be devised. a simple solution to the
problem is to employ an indirect heater-
type rectifier tube of the same filament or
heater rating. In this case, the output
voltage of the rectifier will rise to its
normal value as the cathode of the tube
becomes heated, thus preventing the out-
put voltage from becoming dangerously
high before the amplifier tubes are fully
heated. and so avoiding condenser failures.

Thas receitver employs a noise-suppressor
control in the cathode circuit of the 58 i.f.
amplifier, as shown in Rider’s Manual.
Vol. IV, page 8. The purpose of this
control 1s to reduce the sensitivity of the
receiver so that a minimum of interference
will be present when the dial is rotated
from station to station. Where little or
no effect is obtained when this control is
adjusted, the trouble has been found to be
aused by the variable resistance. The
remedy is replacement.

In this model, the complaint of intermait-
tent reception is often encountered. This




RADIO

SERVICE

TRADE KINKS

condition in many instances is reproduced
by tapping the front of the cabinet. At
other times reception can be made to stop
and start merely by some one walking
across the room or upon vibration of the
chassis set up by the movementof theloud-
speaker. Inalmost every case the trouble
has been traced to small splashed particles
of solder that have lodged between the
contacts or terminals of the wave-band

switch. The remedy is fairly obvious.

Atwater Kent 465Q

Distortion sounds as if speaker were out
of adjustment. Caused by an open eight-
mike electrolytic connected from B+ at
speaker cord to ground. This open also
auses howling at times and is almost
always diagnosed at first as speaker
trouble.

Atwater Kent Midget 500

To Eliminate Shipping of the Tuning-
gang Assembly. Remove the flange that
holds and bears on the three ball bearings
that gear the rotor. Place on bench.
Then place washer from a snap switch
over same, and tap evenly with a socket
wrench of the correct size. .\ssemble, and

gang will not slip.

Atwater Kent 511W (Tun-o-matic)

Automatic features won’t shut off, tuning
condenser swings to 1,600 ke. o.k., but
lineis not cut. Lookatnine-point normal,
off, and automatic switch at right on front
of panel.  Switching blades are a little too

wide and sometimes contact two points at
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once, preventing opening of the circuit.
File blades down a little or replace with
later type switch available from factory.

No reception. Look for leads soldered
to tone-control switch touching housing
of volume control and grounding out.
These two are mounted so close together
on front panel that sometimes the rubber-
insulated pieces on the tone-control leads
Slide them back
in place or bend leads back.

ITum not due to circuit faults. May
be due to reversal of antenna and ground

shp off from vibration.

connections. The 573 rectifier and 2A3
tubes also are eritical. Change them

while looking for hum.

Atwater Kent 5569

Inereasing the rolume eauses motorboat-
ang as well as distortion.  Be very careful
that the 2A57s match in their readings of
emission, since when they are unevenly
matched there will be a eertain amount
of motorboating. The principal cause of
motorboating. however, is an open-output

filter condenser.

Atwater Kent 612, 812

Blows Line Fuses. These models have
the notorious reputation of “blowing”
line fuses. Because of a pair of 83
mercury-vapor rectifiers, small buffer con-
densers are connected across the high-
voltage windings to filter out noise caused
by these rectifiers. These rectifiers break
down or become leaky and short that por-
tion of the high-voltage winding across

which it is connected, thus increasing the
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load upon the primary and causing the
fuse to blow. Since there are two power
transformers, four filter condensers are
necessary. All four condensers are con-
tained in a single block located on the side
wall of the chassis near the 83 sockets.
Although the value specified is 0.07 mf.,
the capacity is not ecritical and 0.1-mf.
condensers may be used to replace the
leaky or short-circuited section, providing
that its working voltage is over 400 volts.

Hum. When

upon resonance is encountered, which may

the condition of hum
also be of an intermittent nature, look for
an open-circuited section of the same
by-pass block mentioned in the preceding
paragraph.

Nowsy and Intermittent. 'The connec-
tion to the 1,450-mmf. oscillator tracking
condenser has often been traced as the
sause of noisy and intermittent reception
on these models. This condenser is lo-
cated within the oscillator coil shield.

Spasmodic and rregular operation of the
silent tuning control is due to a loose-
clement 57 tube used in this stage in most
cases. This tube plays an important part
in the correct operation of the recciver.
and it is necessary that the tube used be a
perfect one.

Atwater Kent 627

Low-frequency end 1s dead. 1In several
of these sets we have found the low-
frequency end of the dial to be “dead.”
The trouble is not, as one would suppose,
shorted tuning-condenser plates but is to
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be found inside the oscillator coil can.
The 1,450-mmf. condenser located at the
side of the coil can is grounded with two
small rivets which have loosened. Oscil-
lation and inaccurate dial settings are
indicative of this fault. The best remedy
Is to run a special lead (grounded) to
mounting of this condenser, unless the
condenser either leaks or is open.

In this model oscillation and erratic oper-
ation are encountered that are not caused
by open-circuited condensers or incorrect
The

difficulty has been overcome by connect-

alignment of the tuned ecircuits.

g a small r.f. 85 millihenry choke in the
r.f.-stage cathode circuit. In these re-
ceivers, a common bilas resistor Is em-
ployed for both the r.f. and i.f. 58 tubes.
Later models have incorporated this unit.

Wealk Reception and Stations Not Track-
ing. The trouble was found to be in the
oscillator trimmer of the oscillator grid
circuit. We disconnected the wires to
this trimmer condenser and. checking it.
found a very high resistance reading that
was caused by moisture between the mica

and ground side of the trimmer. We
replaced the condenser.
Atwater Kent 636

Flutter When Car 1s Pulling. The set

was satisfactory while the car was motion-
less, or even with the motor running, but
when the car was pulling, regardless of its
speed, a very noticeable flutter appeared.
This disappeared the moment the acceler-
ator was released.
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With one of the type 41 tubes in the
analyzer, the car was put in motion, and
we noticed the voltage fluctuate with the
motion of the car, exactly in time with
the flutter of the signal.
the B unit, which is a motor generator, we
found that the commutator on the gener-
ator side had a high spot., which, with the

Upon removing

vibration of the car when pulling, was
causing the trouble. Turning down the
commutator (and it is also a good 1dea to
turn down the commutator on the motor
side while the unit i1s out) cured the

trouble.

Atwater Kent 665

Oscillation. See that screen-grid stage
control-lead spring, which serves as a

shield, is kept away from the 2\5.

Atwater Kent 812
Fre-
quently the tonebeam employed in this

Erratic  Tonebeam  Operation.
model is the cause of many complaints,
the operation of the beam being very
erratic. with the light column slowly fall-
ing, disappearing. and then suddenly
climbing. This occurrence repeats sev-
eral times. The condition is caused by
the shorting of the 40.000- and 6,000-ohm
carbon resistors in the tonebeam voltage-
divider circuit.
gether with a third resistor in the second-
detector cathode circuit, are mounted in

an insulating paper container and sepa-

The two resistors, to-

rated by small wads of pitch. Because of

the fact that the Wood’s metal ends are
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pointed, vibration causes the two resistors
to work their way through the pitch and
The shorting of these
two resistors shorts the tonebeam potenti-

short one another.

ometer out of circuit, disturbing the bias-
ing arrangement, and the tonebeam does
not function.

At times it may be found that the neon
column in the tonebeam has no action
when the receiver is tuned from station to
This may
be caused by the fact that the tonebeam

station, indicating resonance.

potentiometer has been set too high and
the initial bias voltage on the long elec-
trode is too great, resulting in the neon
column climbing to the top of the long
electrode. If satisfactory operation can-
not be obtained by reducing the setting of
the tonebeam potentiometer adjustment,
check the white 40.000-ohm bleeder resis-
This

resistor is mounted in an insulating paper

tor for an open-circuited condition.

container. together with another bleeder
resistor in the tonebeam circuit and a
resistor in the detector cathode circuit.
Each resistor is separated by small wads
of pitch. The open circuit in every case
has been due to bad contact of the Wood’s
metal ends of the resistor, which have
worked loose.  Replacement of the unit is
essential. If a resistor of 40,000 ohms
cannot be obtained, a 50,000-ohm unit
may be substituted, since the tonebeam
potentiometer will compensate for this
difference.

A few cases of notsy and intermittent
reception have been reported with this
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model. This receiver is a new one, utiliz-
ing two type 83 rectifying tubes and type
46 tubes in the output stage, with another
46 as a driver.

trouble has been traced to a loose con-

In all these few cases the

nection beneath the sleeving of the wires
connected to one end of the 1,450-
mmf. condenser within the oscillator coil
shield.

Erratic Silent Tuning Control. In this
same model, erratic operation of the silent
tuning control has been found to be
caused by a loose element in one of the
57 tubes n the silent-tuning-control stage.
A few sharp taps on the glass envelope
will soon disclose this condition: or to
ascertain this fact more readily. place the
tube into one of the 38 sockets and repeat
the tapping.

Intermaittent reception has often been
traced to the lugs on the light coil forms
short-circuiting to the chassis within the
coil shields, or to the ends of the coils
snapping directly at the lug and making
contact intermittently. In correcting the
first failure, a strip of cardboard or other
insulating material, cut to size, should be
placed under the coils to prevent a pos-
sible recurrence.

An insensitive condition on the higher
frequencies or the inability to tune the
receiver below 650 ke., where the porcelain
insulators on the turret condenser gang
are not broken, may be rectified by replac-
ing the 24\ oscillator tube, although this
tube may test perfectly on any tube
tester.
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Noisy reception while tuning from station
to station 1s frequently due to the presence
of tiny burrs on the plates of the tuning
This condition may be easily
eliminated by disconnecting the leads to
the condensers and applying the high volt-

condensers.

age of the receiver directly across each
section. As the condensers are rotated,
the high voltage impressed across the
plates will produce an arc at the shorting
points and burn away the offending burrs.

Overheating Power Transformers. Be-
cause the power transformers on these
receivers burn out frequently, from over-
heating. overload, and other causes, many
servicemen use a high-grade transformer
for replacement purposes. These trans-
formers usually have center-tapped heater
windings. These center-tapped connec-
tions should not be used for either winding.
In the first case, the filament winding
supplying the two type 47 output tubes
is center-tapped by means of a center-
tapped resistor.  Should the center tap of
the other heater winding be connected to
ground as per usual procedure, almost
certain damage will occur to the power
transformer. This center-tapped connec-
tion should be left open. Although one
side of the heater winding of the original
transformer 1s grounded, this connection
may be removed without any apparent
ill effects.

A slipping condenser friction drive of
these receivers 1s a complaint easily
remedied. The dial and dial frame should
be removed by loosening and removing
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the nut holding the dial and frame to the
turret condenser shaft. The two screws
holding the volume control-tone control
assembly in place should be removed next.
Two fiber or metal washers, approxi-
mately 1§ to l{e in. thick should be in-
serted on the screws under the assembly
so that the assembly will be raised by
that amount when it is reinstalled in posi-
tion by tightening the two screws. This
procedure will raise the friction gear so
that when the dial and frame are replaced
on the turret condenser shaft the gear will
more firmly engage the edge of the dial
frame.

Atwater Kent 816, 926, and 936
Note. Models 816, 926. and 936 re-
ceivers utilize 6D6 tubes instead of type
39 tubes for the r.f. and 1.f. positions.
& 4

Audiola

Oscillation when tone control is 1in
treble position. Replace 0.01-mf. con-
denser from plate to filament.

Oscillation on every part of the dial
after alignment of the set, testing of the
tubes, and general going over. It was
found that the trouble was caused by a
loose rivet holding the r.f. by-pass con-
denser (dual 0.1-mf. metal can condenser).
The rivet was tightened. and a heavy wire
was soldered to the condenser can and the
chassis. This rivet held the second r.f.
socket down too.

[Ium. Also, an annoying hum was
cured in same set by placing a 1-mf. con-
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denser between 0.5-megohm vellow resis-
tor and the chassis.

Audiola 31

Fading. We were recently called upon
to service an Audiola Model 81 t.r.f.
receiver. We found that it had plenty of
volume at 1,070 or higher frequencies, but
WOR. at 710 ke., would come in with fair
volume for a few minutes and then gradu-
ally die away to a whisper, which 1s cer-
tainly not right for a distriet so close to
that station.

\ careful check showed that tubes and
voltages were o.k., with no variations.
Contact springs on variable-condenser
shaft were polished. with no improvement
in results.  The set was kept on bench for
2 days with no tangible change i volt-
ages. and still it would die away as before.
The variable-condenser assembly  was
covered with a metal shield. which was
taken off and replaced several times.
Finally, in the course of replacing the
shield. we accidentally pushed against one
of the leads from control-grid cap to the
lug attached to stator plates by means of
a machine screw that first passed through
a bakelite or micarta insulator; the lug
shifted easily and, upon inspection, we
found that the other three lugs were also
loose, resulting in high-resistance contacts
in the grid circuits.  Obviously. tighten-
ing these four screws resulted in normal
volume on the lower frequencies.

Whether the insulating material shrank
or the machine screws stretched, we are
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unable to say, but loose they were, and
the question arises how many times these
Stupid
though it may sound. it’s alwayxs the last
thing you try that finds the trouble.

b 4

Autocrat

have been overlooked by all of us.

Autocrat 80
Weak Reception. The trouble was
traced to the dual electrolytic condenser.
There was a leakage between each section,
causing a short circuit across the field of
the speaker.
*

Balkite

Balkite 60, 70

Alignment Data. Remove cap of 6.7

and place output wire from oscillator on
Ground
terminal to frame of
Set dial at 550 ke.
with switch in broadcast position. Set

this cap through 0.01 condenser.
other oscillator

variable condenser.

oscillator at 4536 ke, and, with volume con-
trol of set on full. using output meter,
ahgn first and second intermediates in the
order named. Repeat this for accuracy.
Remove oscillator lead from 6A7 and con-
Set  test

oscillator frequency at 1,400 ke. and align

nect it to the antenna post.
trimmers on variable condensers. Set
dial and oscillator at 600 ke, and adjust
600-ke. padder located at side of set
for maximum output indication. Repeat
high-frequency alignment for accuracy.
Best results are obtained on short-wave
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Adjust
front coil trimmer at about 15,000 ke. and

alighment by experimentation.

rear at 6 mec.

& &

Belmont

Belmont 71C
Audio-frequeney  Modulation of Osecil-

lator, Audible over Entire Dial. Replace
36 gnd leak with proper size. It has

probably increased in value.

&

B.O.P.

Strain on speaker cable breaks connection
iside female plug.  Connections usually
broken are either 89 plate lead or B+
Indi-
cated by lack of plate voltage on one or
both 89°s.

over cable about 1 in.. turn the plug cover,

center tap of output transformer.
To repair, slip back shielding

and slip it back. exposing the lugs and the

broken connection. Chevrolet set and
some United Motors models require con-
nection from speaker frame to radio
chassis when placed on beneh: similar in
this respect to older Sparton multiunit
models of home radios.  The two wires
arrying A current in the cable are “hot™
A and switchleads. The A return is made

through the metal fire wall of the car.
B. O. P. Chevrolet

Pronounced Vibrator Buzz.
If noise stops, replace tube and

Remove 75
tube.
short screw driver across grid to ground.
If buzz continues equally loud, place four-
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mike condenser across B4 to ground.
Trouble is due to opening up of filter out-
put condenser.

Motorboating, or Steady Whistle, n
Buiek, Oldsmobile, Pontiac, Cherrolet, or
United Motors Sets of 1934.
due to breaking of an r.f. cathode by-pass

Generally

condenser lead. Look for largest con-
denser of cluster of three, jammed be-
tween lid and the other two.

¥ %

Bosch
Bosch BA, 205, 206, 205A

Persistent distortion in these small t.r.f.
sets using two 335, one 24, one 47, and an
80 can generally be cleared up when
everything else tests o.k. by mstalling a
20-ohm center-tap resistor across the 2.5-
volt heater winding. Then place a 100-

ohm resistor from center tap to ground.

Bosch 16, 17, 18, 48, 49

Notsy tuning and oscillation as the
station selector is rotated are invariably
caused by a dirty variometer rotor con-
tact. This enclosed
metal shield. is attached and geared di-

variometer, in a
rectly to one end of the condenser gang
to obtain cqual sensitivity at both high
and low frequencies. In order to clean
this copper contact, it is necessary to re-
move the variometer. This may be done
by removing the shield and then the nuts
and insulated washers holding the variom-
cter in place. After the copper-spring
contact is thoroughly polished, it should
be bent slightly to increase its tension.
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A frequent cause for weak reception at
either the high or low-frequency portions
of the tuning band is due to the same
-ariometer being out of phase in relation

The

setting of the variometer is correct when

to the position of the tuning gang.

the rotor is at right angles to the stator
when the condenser gang 1s set to ap-
proximately 50 on the dial.

When the chassis in these models is in-
stalled in the cabinet from which it had
heen removed for purposes of repair, it is
important that the shafts of the volume
control, tuning condenser, or “clarifier”
should not short to the escutcheon plate.
The tuning-condenser shaft is at ground
potential, and if the volume-control shaft
touches the escutcheon plate. it will cause
the antenna to be grounded, resulting in
Should both the
shafts of the tuning gang and the *“clari-

weak or no reception.

fier” or antenna trimmer touch the
escutcheon plate at the same time, a
similar condition will be noted, since the
rotor of the antenna trimmer is connected
to the high side of the antenna volume
control.

Ieal:. the later models of

these receivers come equipped with small

Some of

500-ohm carbon resistors in the grid cir-
cuit of the second and third r.f. tubes.
When these receivers are serviced because
of weak reception and a set analyzer re-
veals excessive plate current drawn by
the second and third r.f. tubes, these re-
sistors will be found open and should be
replaced.
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The complaint of noisy reception that
has definitely been determined as caused
by some internal condition in the receiver
has often been traced to either one or both
0.001-mf. by-pass condensers in the de-
tector plate circuit that have become
noisy. Although these condensers may
respond to every test, they should be
disconnected or replaced to ascertain the
origin of the noise.

In replacing tuning-drive cables in these
receivers, it is best that the tuning-gang
shield and dial scale be removed so that
free access may be gained to the drum and
pulleys. If the cable is started at the rear
pulley. the job will be much easier.

ITum is a frequent complaint with these
models, and the cause may often be de-
termined without removing the chassis
from the cabinet.  Usually the condensers
connected before and after the speaker
field. which is used as a choke, are at fault.
If the speaker-field plug is moved out
shghtly from its socket, a 2- or 4-mf. filter
condenser may be connected first to one
side of the field and then the other, to
chassis, shunting the original capacities.
A diminishing or disappearance of the
hum will point to the trouble. Should
the condition still exist, a 0.05- or 0.1-mf.

condenser should be connected across
the field. This checks the ‘“‘tuning”
condenser.
Bosch 20

Oscillation. Several of these sets have

been found with the oscillator-plate drop-

ping resistor, a 40,000-ohm 1-watt unit,
shorted. Replace with a 3- or 5-watt
unit, as the T-watt will not stand up.
Better control of volume is secured by re-
moving the lead from antenna to control
and by using the control only on the
cathode of the i.f. tube.
resistor of about 1,000 ohms should be

added to the 200-ohm unit used in the set.

A minimum bias

Bosch 28
Re-

move all old drive gear. Install standard
250,000-ohm unit and hook in eircuit so
that it will vary B4 voltage to r.f. plates.
B+ lead from pack is the one going to

Lasy Volume-control Replacement.

open end of the resistor in clips near 26.
ook 1,500-ohm grid-suppressor resistor
from grid of first radio frequency to stator
of first variable gang condenser in place
of original control.  Result: greater sensi-
tivity, easier to neutralize.

Bosch 28, 29

In replacing volume control, it will he
noticed that it is located in the extreme
left end of the chassis, controlled by a
pulley arrangement to the control knob in
center of the chassis.  This original Bosch
wire-wound control is placed at the end of
the chassis instead of at the rear of the
point of control to eliminate oscillation.
To replace this is impossible in some
towns without sending to the factory,
with consequent delay.

A standard 25.000-ohm volume control
an be used instead, to be placed at the
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point of the chassis where the former con-
trol knob was located. This does away
with the necessity for control cables and
pulleys. Oscillation will not take place
if the metal cover on the rear of the
replacement unit is grounded to the frame

of the chassis.

Bosch 28, 29, 38

Poor volume and distorted reproduction
in these models will often be found due to
an open 50,000-ohm resistor in the detec-
tor-plate’ circuit. This resistor serves to
supply the voltage required for correct
operation of the detector tube. It-is of
the grid-leak type, mounted in clips
located directly in front of the first audio
socket.

This same resistor is the cause of noisy
reception. The original unit employed in
this receiver has its resistance element
coated upon the inner surface of the glass,
and after the receiver has been in use for
some length of time, a noisy condition
often results.

The condition of motorboating and oscil-
lation when all r.f. and bias-resistor by-
passes have been checked can often be
rectified by connecting an additional 1-mf.
condenser from either side of this 50,000-
ohm resistor to chassis, the best position
being determined by trial. In some cases
this oscillation will be observed only
upon certain portions of the broadcast
band and may be more or less of the
nature of audio oscillation. In late mod-
els of these receivers, the detector-plate
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by-pass condenser, a 0.002-mf. unit, was
connected after the r.f. choke in the detec-
tor plate circuit, to chassis. To overcome
this oscillation, the condenser should be
moved back to its original position and
tied directly to the plate, or an additional
condenser may be installed from detector
plate to ground without disturbing the
condensers connected after the choke.

Cases of resonance hum have often been
found to be caused by an open-circuited
condenser or condensers connected 1n
series across the a.c. line with their junc-
tion point grounded. The remedy, of
course, is replacement with another unit
with a capacity of 0.1 mf. However, it 1s
sometimes necessary to employ a higher
capacity, usually a 0.5-mf. condenser, to
overcome an unusually strong hum upon
resonance.

The symptoms of intermittent reception
and low volume are often due to a loose
lug fastened at the front of the stator
plates of the first section of the condenser
gang. Instead of connecting one side of
the volume control directly to the antenna
connection, in order to save wiring the
manufacturer connects this end of the
volume control to the aforementioned lug
on the front of the first variable-condenser
stator plates. These are already con-
nected to the antenna connection from
the rear. To tighten this loose lug prop-
erly it is necessary to remove the chassis
to tighten the condenser bolt.

If for any reason the chassis is removed

or the volume control replaced. care
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the shaft of the
volume control. which protrudes slightly.

should be taken that

does not short to the chassis or become
grounded, since this will cause the grid of
the first r.f. tube to ground, resulting in
weak reception, if any at all.

When new tubes or tubes with slightly
different characteristics are installed in
these receivers. it
necessary for the r.f.
neutralized.
gang compensating condensers after the

sometimes becomes
stages to be re-
Shifting of the condenser-

set has been in service over a period of
Both
the neutralizing and compensating con-
densers, the position of which is often con-
fusing, are located in front of the r.f. and
detector sockets.

Notse.

these models are frequently sources of

time may necessitate readjustment.

The audio transformers used in
noisy reception. This noisy condition,
which will be apparent even after the r.f.
tubes have been removed. may be quickly
checked. Unsolder the plate lead of the
audio transformer from the plate of the
tube to the B+ terminal of the audio
transformer.
nected from the plate of the tube to the
grid of the following stage will complete

A 0.1-mf. condenser con-

the arrangement. Should the primary of
the push-pull input transformer be sus-
pected, the coupling condenser is con-
nected to either one of the output tube
grids.

Intermittent reception has been traced in
many instances to the rubber-covered lead

connecting the stator of the variometer to
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This

lead passes through a hole in the chassis,

the first variable-condenser section.

and vibration causes the chassis to bite
through the insulation, producing the
complaint stated.

Bosch 31

Fading. When fading occurs, suspect
a faulty 300,000-ohm resistor in the i.f.
stage.
Bosch 31, 32

Complaints of fading in these models
are in most cases due to an intermittently
open-circuiting 30,000-ohm screen resis-
Because of the current
passing through the unit, since it is part
of the voltage-divider system and supplies
screen voltage to both first-detector and

tor. a 1-watt unit.

1.f. tubes, it breaks down, at first intermit-
tently. Remedy 1s replacement with a
2- or 5-watt resistor of the same value.

Another cause for fading. with the addi-
tional symptom of muftled or mushy re-
production, lies with an open-ctreuiting
2-megohm resistor in the second-detector
screen-grid circuit.  Because of the high
resistance of this unit, the actual voltage
impressed upon the screen being about
1 or 5 volts, it 1s difficult to check for an
open circuit.

When the condition of hum s encoun-
tered on these models. the usual cause is
open-circuiting filter condensers. These
filler condensers are contained in a metal
block together with the line by-pass con-
denser and the condenser which is con-

nected across the speaker field coil. To
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check the first filter condenser, measure-
ments must be made across the black and
green leads and across the red lead and
chassis for the second filter condenser.
On some occasions, the symptoms of very
low reception will be observed, with the
additional circumstance of no voltage

If the

speaker plug is removed and the field coil

drop across the speaker field coil.

is measured, its resistance will be found
correct, but if the ohmmeter is connected
across the field terminals of the speaker
plug socket, a direct short will be indi-
cated. This is due to the short-circuited
by-pass condenser used to tune the field
coil. Replacement of this condenser pre-
sents its own problem, for it is located
within the filter-condenser block and con-
nected internally. However, it is not
necessary to replace the entire filter block.
which is sometimes done, to effect a repair.

One of the most frequent causes for an
moperative recewver in these models is a
shorted second 1.f. transformer. In order
to obtain maximum coupling, the primary
and secondary are wound together, the
primary with enameled wire and the
secondary with cotton-covered enameled

The

some point and results in a shorted unit.

wire. insulation breaks down at
This shorted condition is best checked by
removing three of the leads connected to

the transformer.

Bosch 46, 126, 146, 166, 176

Dead. In this model, usually referred
to as the “Little Six,” a frequent cause
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for annoyance lies with the compensating
These compensating
densers are aluminum plates located in

condensers. con-
front of each tuning-condenser section.
Banging of the condenser gang causes
these compensating plates to shift and
short that particular section of the gang.
The plates are not noticeable, and many
servicemen pass them up, not knowing of
their existence.

Where symptoms of weak and unbalanced
reception are encountered in this model.
the most probable cause 1s an open-
circuited condition of one or both of the
226 bias-resistor by-pass condensers.

Bosch 48 Series

A cause of fading in the Bosch 48 series
is the aerial tuning variometer. This
part is keved to the rotor of the tuning
condenser and turns when the gang rotor
1s rotated. It will be necessary to remove
the variometer from the chassis and then
to remove the variometer rotor to clean
the bronze-spring ** wiper” that causes the

fading.

Bosch 564 DC.

Notsy Tuning. In many respects this
model is similar to the Bosch 48, 49. The
condition of noisy tuning is caused by a
corroded variometer rotor contact, the
repair of which has already been described
with Model 48. If the variometer is out
of phase, weak reception and oscillation
will result.
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Distorted  reproduction is most  fre-
quently due to a weak or exhausted C
battery, which is used to supply the neces-
sary grid potential for the output tubes.
The fact that the output tubes are draw-
ing excessive plate current, readily dis-
closed by the set analyzer, will be an
indication of the failure. When a new
C battery is installed, the positive ter-
minal must be connected to the chassis.

Symptoms of wealk reception with the
additional observation of slightly higher
plate current drawn by either the second
or third r.f. tubes will be found caused by
an open 500-ohm grid suppressor in that
stage. 'These grid suppressors are located
within the condenser-gang compartment,
mounted upon the compensating-con-
denser brackets.

A word of caution regarding the ground
wire will not be amiss. Under no cir-
cumstances should this lead be connected
to any part of the receiver chassis but
only to the binding post provided for it.
Failure to observe this precaution will
result in certain damage. In most cases
one of the tubes will “blow.”

Inoperative. Three wire-wound vitre-
ous-enameled Iidison-base-type resistors
are employed in this model as filament
resistors. These units are located in the
speaker compartment of the cabinet and
are subject to the usual jars and vibra-
tions set up by the speaker. Because of
this vibration, they often crack. usually
at the middle.

10

A loud and insistent resonance hum and
sometimes weak and distorted reception
have often been traced to an open-
circuited detector cathode by-pass con-
denser. The value of this unit is 1 mf.
Improved quality of reproduction may
be obtained, however, if a unit of higher
apacity is used at this point.

Bosch 58-60

Loss of volume and distortion may often
be traced to poor contact at the phono
switch, which is supposed to cut out the
radio frequency when the tuning-con-
denser plates are disengaged.

Weak Reception. In this model, as
well as in the 58, when the local-distance
switch is in local position, the aerial is
disconnected and a 500-ohm yellow car-
bon resistor is placed in series between
the antenna tuning condenser and ground.
If vibration causes the ends of this
resistor to loosen and cause an “open”
signal, pickup in local position will be
greatly decreased or lost entirely.

In both these models, hum or resonance
will be caused by open circuits in the
1-mf. condensers connected between one
side of the line and chassis.

Bosch 58, 60, 61

The rather unusual condition of two-spot
tuning is often encountered in these
models, where any given station will be
received at 10 ke. on either side of the
proper frequency. In other words, a
station that ordinarily is received at 660




RADIO SERVICE TRADE KINKS

ke. on the dial will come in equally well at
650 and 670 ke., with a dead spot between
these two points. This puzzling situa-
tion is caused by an open-circuited 14-watt
detector-screen resistor, whose value is 1
megohm. This resistor, which has never
been shown in any published schematic
of this receiver, is a small black-and-
white carbon unit located under the a.v.c.
socket. Attendant symptoms when this
resistor open-circuits will be weak. dis-
torted, and choky reception. with erratic
operation of the resonance tuning meter.

Station *“hiss” in these models, as in the
18, 49, 1is often caused by an open-
circuited third r.f. decoupling-resistor by-
pass condenser. a 0.04-mf. unmt.

Wealk

many instances is due to an open-circuited

and intermittent  reception in
or open-circuiting first r.f. coupling con-
denser or the second r.f. secondary-return
by-pass condenser. Should either of the
above units become leaky, the condition
of fading will be experienced. The ca-
pacity of the first r.f. coupling condenser
is 0.04 mf., while the second r.f. secondary-
return by-pass condenser is a 0.5-mf.
unit.

Awe. Adction Defective.  Where 1t is
found that the receiver is operating with
little or no a.v.c. action, 1t i1s probable
that the 24 tube in the a.v.c. stage is at
fault, and a tube with the correct charac-
teristics must be selected. With the re-
ceiver In operating condition, but with
tuned-off resonance, several tubes should

be tried in the a.v.c. stage. The tube
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that will not swing the tuning-meter
needle one way or the other when it 1s
inserted and heats is satisfactory as the
a.v.c.

Check 1,500-ohm (ap-
prox.) resistor between terminals 1 and 3.

No Reception.

Bosch 73

No Reception.  Upon the report that
something had burned, this model was
examined. The set was turned on and
found to be in playing order.  The chassis

was removed from the cabinet and a
black-with-vellow-tip resistor was found
to be burned. This resistor had a value of
5,000 ohms and fed the plate of the second
r.f. screen-grid tube. Al associated cir-
cuits and parts were checked and found
o.k.; all At last
the customer was questioned regarding the
set. Ile revealed that he had had the
tubes the
around and in so doing had inserted a 27

tube in a 24 socket but that he had cor-

S0 were the tuhes.

tested and switched tubes

rected this before the serviceman arrived.

Volume Gradually nereases to Normal.
The set played at low volume with the
volume control turned on full and then
took about 10 min. before it would play

normally. This trouble was found to be
caused by an open third r.f. screen-grid
resistor.

Bosch 80

Wealk reception in this model has been
found to be caused by entire condenser

gang being out of line. The rotor plates
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should be accurately spaced between the
stator plates and then the alignment
made. The speaker may cause weak
reception or poor quality or both if it is
out of adjustment. There are two ad-
justments on this speaker. They should
be loosened and the armature centered to
allow 0.009 in. on each side.

Bosch 140

Audio Feedback. See if grid lead for
75 brought up from below between this
tube and the 41 is too close to the latter.
Make it hug the 75 by twisting the grid
clip or shield. and ground it under one of
the feet of an adjacent i.f. can.

Failure of plug-in-type vibrator, indi-
cated by continuity between two or more
of the five prongs at base (except between
those corresponding to grid and cathode
of a 27). Due to shorted 0.01-mf. con-
denser inside unit. Open by removing
three screws at base and slipping off
sponge rubber casing. Replace with Mal-
lory A18237-1 oil condenser.

Intermattent reception in this set was
found to be caused by a defective coupling
condenser connected between the plate of
the 75 tube and the grid of the 41 tube.
Replace this condenser with a 0.001- or
0.005-mf.
with seven others and can be cut out of
the circuit when the new unit is installed.

This condenser is in a case

Bosch 160
Dead around Middle of the Dial. This

machine would play perfectly for a time

and then fail to tune in stations around
700 ke, Then again it would tune per-
fectly over the entire dial only to tune
suddenly no higher than about the middle
of the dial. TUpon removal of the set, it
was found the screws holding the lower
side of the oscillator-stator-plate assembly
permanently cured the trouble.

Bosch 242, 243

To Improre Tone and Volume. Re-
move the 0.05 audio coupling condenser
between detector and first audio. Re-
move the 1-megohm resistor (R?;,) in the
plate circuit of the 56 detector. This
leaves two open leads, one from the
volume control and one from the 56 plate.
Connect them together.

Bosch 250

Set doesn’t play when cold. Touching
almost any part of the set or tapping any
tube—in fact, almost any vibration to
chassis will start radio playing. Trouble
99 times out of 100 is due to defective
tube or tubes ahead of a.f. circuit. Upon
turning set on with milliammeter register-
ing, we find that it may play on all
stations—however, very low. Ordinary
tube test will not show up the trouble.
Replace all these tubes with new ones:
then turn set on. It should play just as
soon as needle gets into proper position.
We ascertained just which tube was
defective by replacing the old ones, one at

a time. Change all 56’s in the set.
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Bosch 350, 360, 360M

Dead. Commonly caused by either
filter condenser C3y or Cy, shorting from
high side to ground, or possibly an open
section of R; resistor will be found. the
values of which are not given in all dia-
grams and are in their order as follows:
1,000. 12,000, 8,000, and 6,000 ohms.

Oscillation. Several American Bosch
All-Wave Receivers, Model 360. would
oscillate severely after being used a few
minutes. As soon as they were touched
on the bench, they began to work for a
Then off they went to a

The grounding of con-

few minutes.
violent squeal.
densers and resistors, particularly in the
cathode of tubes. was to a lug held by a
rivet through the tube shield, chassis
This s
apparently a good ground. but it is not
good all of the time. We drilled a hole in
the chassis and bolted a lug to the chassis.
then soldered a jumper to the old ground
of the socket. We did this with each
ground. This eliminated a chance of
future trouble. This remedy apples to
other sets of similar construction.
4

Brunswick

When sets have hmited output-trans-
former space, burn these unmts out. Try
a General Electric output unit. Melt it
out of its can and insert it in the original
container.

Brunswick 2KR6, 6KR, 6DRO
See data on Radiola 17, 18.

plate, tube socket. and lug.

13

Brunswick 2NC8, 5NC8

See data on Radiola 62.

Brunswick Panatrope 3KR8

Low rolume from phone pickup may be
due to a poor contact at phono switch
points.
Brunswick 3NW8

See data on Radiola 64.

Brunswick 6NO

See data on Radiola 60.

Brunswick 11, 12, 16, 18, 33

When the
distorted reproduction. a shght hum, and

Distortion. symptoms  of
oscillation are observed, the capacity of
the 6-mf. wet electrolytic filter condenser
gy -
[his

loses much of its effective capacity and

should be checked. unit  often
will result in the above complaint because
of insufficient filtering and by-passing of
the r.f. circuit.

650 Ke. to 1,300 Ke. Dead.
that the receiver will not tune above
650 ke. or below 1,300 ke. and the porce-
lain insulators on the “turret™ type tun-

If itis found

ing gang are not broken, which fact will
cause the stators to shift. then the 21\
oscillator should be changed.

Phonograph Combination Trouble. On
Model 33, a phono-radio combination.
when radio reception can he heard while
a record is reproduced, one of the wires
connecting to the phono-radio transfer
switch on the phonograph volume-con-
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trol switch will be found torn from the
It should be resoldered.
An inoperative receiver with the attend-

connecting lug.

ant circumstance of a high positive volt-
age upon the grid of the first-detector
tube 1s due to a short-circuited 100-mmf.
mica coupling condenser mounted upon
one end of the first-detector stator.

Internuttent reception on these models
is often caused by the lugs on the hght
coil forms shorting to the chassis within
the cold shields or the ends of the coils
snapping directly at the lug and making
contact intermittently.

A slipping condenser friction drive of
these receivers is a complaint easily rem-
edied. The dial and dial frame should
be removed by loosening and removing
the nut holding the dial and frame to the
turret condenser shaft. The two screws
holding the volume control-tone control
assembly in place should be removed next.
Two fiber or metal washers, approxi-
mately 1§ to Y in. thick. should be
inserted on the screws under the assembly
so that the assembly will be raised by that
amount when it is reinstalled in position
This
procedure will raise the friction gear so
that when the dial and frame are replaced
on the turret condenser shaft the gear
will more firmly engage the edge of the
dial frame.

by tightening the two screws.

Brunswick 14

This model has a rather high hum level.

The purple 0.1-megohm grid resistor

44

located in the power unit directly above
the 27 tube must be changed to a 0.25-
megohm resistor. The by-pass for the
detector screen grid should be changed
from 0.1 mf. to 0.5 mf. (This condenser
is located along the side of the detector
socket and is tubular in shape.)
Burned-out primary of the push-pull in-
Two resistors are placed
In this
way we get the voltage to the plate of
the preceding tube.
to impress a signal voltage on the remain-

put transformer.
across the now defunct primary.

One resistor is only

ing output tube or tubes through it.
The values of the setup are R, and R..
25,000 ohms:; Cy and C,, 0.02 to 0.1 nf.
Abrupt fading and return of signal were
experienced with this set. Whenever the
analyzer was plugged into a socket, the
set would perform perfectly, and all volt-
ages appeared correct. Pulling out one
of the 435 type push-pull tubes also would
bring its power back. After many con-
tinuity tests, the first a.f. transformer
secondary was caught open-circuited. It
had previously tested closed several times.

Brunswick 14, 21, 31

Weak reception was obtaimed with all
voltages and resistances checking o.k. on
two different machines of this type. The
condensers connected the two
grid terminals of the 45 power tubes

aCross

have developed leakage, shorting the
two grids. In these particular instances,
resistance measurements would not show
this trouble, since the condensers shorted
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to ground and the leakage was such that it
wasn’t a total short. Checking from grid
to grid showed the usual resistance for a
push-pull transformer, and grid to ground
showed about normal resistance also!
This condenser is a 0.00025-mf. and 1s
not absolutely necessary for satisfactory
operation: however, it does make the tone

a little more mellow. and its use 1is
recommended.
Brunswick 14, 21, 31, 81, 82

Loud hum or oscillation wpon strong

stgnals is usually caused by a receiver that
The method
used to reneutralize is the same for that

is out of neutralization.
of any receiver utilizing the neutrodyne
circuit—the use of a dummy tube in the
stage to be neutralized and the adjust-
ment of the neutralized condenser for
minimum output. with the receiver tuned

to a good signal at approximately 1,400

ke.

Brunswick S14, S21, S31, S81, S82

Insufficient Sensitivity or Volume on

Weak Signals. 1If the circuit diagram of
the r.f. portion of this receiver is scruti-
nized, it will be noted that the r.f. stages
are coupled by means of small 2.5-mmf.
fixed condensers. These condensers con-
sist of tiny metal tabs separated by a strip
of insulating material. In this instance,
where additional sensitivity is desired or
required, it may be accomplished by
removing these three small coupling con-
densers and winding a three- to five-turn

coil at the grid end of the secondary coil
for obtaining a transference of energy.
One end of this coil is connected to the
plate of the preceding tube, and the other
end is left free. The number of turns to
be wound depends upon the desired
increase in sensitivity and will vary in
each individual case and each different
set.

Noisy reception on these models is a
complaint frequently due to bad contacts
The con-
tact points should be carefully cleaned

on the local-distance switch.

and the springs bent slightly to secure
increased tension.  The two screws hold-
ing the switch assembly together should
be tightened after this is done.
Uncontrollable Volume. As with Models
14, 21, 31, etc.. if it is found that the
volume level cannot be varied and the
receiver operates at full volume, check
the insulation between the volume-control
shaft and the chassis. Should the shaft
be found short-circuited to the chassis.
the volume control will be shorted out of
the circuit, thus enabling the receiver to
operate with a low, fixed-control grid bias
on the three r.f. tubes.
Slipping of the Tuning Prive.  Another
ause for complaint is a slipping tuning
drive, which is easily remedied. The
trouble may be due to a loose drive cord.
To take up the slack in the drive cord, the
tension of the spring attached to one end
of the cord must be increased by moving
the screw to which this spring is attached
forward in the slotted hole provided for
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the purpose. The screw should be se-
curely tightened after this is done. A
drop of oil applied with a toothpick to the
bearing of the tuning-gang shaft and
pulleys will ease the action of these com-
ponents and relieve the strain upon the
drive cable. The procedure in any case
would be that of removing all possible
auses for friction or binding that might
contribute to the slipping of the tuning
drive.

Hum and Oscillation. A frequent fail-
ure with these models lies in an open-
circuited section of the condenser block
in the power pack. An open-circuited
section will produce the symptoms of
hum and oscillation in some instances.
The open-circuited section is most easily
checked by shunting each section of the
condenser block with a 1- or 2-mf. unit in
turn.

A single common terminal is not em-
ployed in the filter block with Models 12,
21, 31, and 82, thus making the arrange-
ment of the terminal lugs confusing.

Brunswick 15

Full reception when set s first turned on,
gradually fading out. Look for open
25,000-ohm orange resistor in screen-grid
supply circuit.

Reduced rvolume accompanied by low
screen voltages and abnormally high plate
can be corrected by replacing the 35,000-
ohm orange resistor in the front of the
chassis.

Cuts Off. The detector is resistance-
In the
circuit there is a detector-plate resistor

coupled to a pair of parallel 45’s.

that apparently has no coupling condenser
to the parallel grids of the power tubes,
but this is where the trick comes in.  The
coupling condenser is concealed under the
fiber mounting panel, and the lead from
this condenser 1s brought through this
fiber and the end of the lead connected
and hidden by a drop of solder on the
plate-resistor soldering lug. Enough heat
to make the solder at this junction run
will remedy a bad connection and elimi-
nate the complaint of **cutting oftf.” In
fact, we always heat this joint when work-
ing on the Brunswick 15 or 22 chassis.

To remedy the hum, see Brunswick 22.

To remedy motorboating and oscillation,
see Brunswick 22.

Brunswick 15, 22, 32, 42

The symptoms of low volume and choky
reproduction with a reading of approxi-
mately 100 volts obtained on the plates of
the output tubes are caused almost
invariably by a short-circuited speaker
output condenser. This condenser is
located within the condenser block and is
connected to the output circuit by the two
green leads emerging from the block.

After these receivers have been in
service for some time, the volume control
will be found to have a noisy action.
This volume control is different from that
used in most sets, for it is of the condenser
type and employed as a variable coupling
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between the first and second r.f. stages.
A long, flat copper strip is used to connect
the plunger of the volume control to the
stator plates of the second r.f. tuning
condenser. The connection of the strip
to the plunger will be found loose or
corroded beneath the rubber sleeving and
should be resoldered.

The condition of background noise with
the local-distance switch in the local posi-
tion may be reduced or eliminated in
most cases by removing the 0.0002-mf.
condenser connected from one side of the
After this is done, it is
best that the first r.f. variable-condenser

switch to chassis.

compensator be readjusted.

Fading or a sharp drop in volume has
often been traced to open-circuited screen
or cathode by-pass condensers in the rf.
stages. Where this complaint 1s en-
countered, these condensers should be
bridged. in turn, with a good 0.25-mf. unit
to determine the faulty member.

The r.f. coils employed in these re-
ceivers are wound on very light forms. and
many inoperative receivers may be traced
to this fact.
secondary windings often short to the
When the shields
are removed to check the coils, it 1s neces-

The terminal lugs of the
metal shield or chassis.

sary that care be exercised so that the coil
forms are not broken or the connecting
lugs torn away. It is well to insulate the
bottom of coil from the chassis by a strip
of cardboard cut to size.

IWhere at 1s found that the recetver is
inoperative, with the additional observa-

+7

tion of a high positive potential impressed
upon the grids of the second r.f. stage.
third r.f. stage, and detector stage, the
coupling condensers may be found short-
circuited or leaky. These condensers are
located on the side of the third r.f. and
detector tuning condensers.

Noisy tuning of these models is due to
corroded condenser-gang rotor contacts.
These double copper springs fit snugly
over the shaft of the gang and are fastened
to the side of the gang-section shields by
serews that may be removed so that both
sides of the contact may be easily cleaned.
An off-set screw driver will be of great
assistance in removing these screws.

IWealk reception has several times been
found due to poor connections to the
4-megohm carbon resistor i the detector
secondary-return circuit.  The usual test,
that of removing the control-grid cap of
the detector tube and placing a finger
upon the control grid. producing a loud
characteristic hum. is used to advantage
at this point to determine an open-
circuited condition of this resistor.

A rushing sound, like steam, particu-
larly noticeable on the lower end of the
dial. may be eliminated by removing the
shunt condenser from the local-distance
push-pull-type switch.

Brunswick 15, 22, 42

Unsolder the
pigtail from the second r.f. variable con-

Noisy Volume Controls.

denser stator. remove the rubber sleeve,
and blow out the powder-like substance
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found in it.  Wipe powder off pigtail and

replace sleeve, resoldering.

Brunswick 16

Ilvgh-resistance joints will cause con-
siderable trouble in this model. The 47
was “‘lit,” but the screen grids were
“dead,” although both were on the same
circuit and all sockets showed 2.5 volts.
The poor joint was a heater wire from the
pentode to the screen grids.

Brunswick 17

I'noperative.  The most common com-
plaint recetved about these sets is that
they become The

light up, and yet the sets do not work.

moperative. tubes
This trouble has been traced to several
causes.

Usually, after the set has been operat-
ing for several months, the heat forces the
resistor toward one side until it shorts
against one of these shields. It is always
found that it is necessary to change two
5,000-ohm resistors in the oscillator stage.
because these resistors also change in
value.

Inoperation 1s caused by a shorted
0.5-mf. condenser in the plate circuit of
the oscillator stage.

Intermattent reception 1s caused by a
defective turret condition. Burrs
found between variable-condenser plates.

are

These are eliminated by *flashing™ the
variable condenser (a high voltage con-
nected across the unit). This actually
burns these burrs away.

48

Weak operation was traced to either
open r.f. and if. control-grid return
circuits or open. by-pass condensers in
various positions.

Wealk reception and distortion
traced to

were
intermittent cathode-to-
heater short in a 51 tube in the second-
Replace the tube and the
set will play perfectly.

Gradual Rise and Fdll of Volume. A

complaint was once received that the

an

detector stage.

intensity of the signal rose to a high level
Then it
would fade away to a mere whisper, and
within a it
This always happened

when the set was turned on.

few more seconds would
operate normally.
when the set was heating up. This con-
dition was traced to a slow heater in the
automatic volume-control stage and fast
heaters throughout the rest of the set. A
fast heater in the automatic volume-con-

trol stage eliminated this condition.

Brunswick 17, 24, 25

No control of rolume is the principal and
most common complaint about these
models. Usually the condition is due to
leakage of the Fish paper insulating the
can of the first wet electrolytic con-
denser from the chassis. The insulation
is placed between the mounting clamp and
the condenser. In other cases, the same
condition has been traced to a leaky
0.02-mf. secondary-return by-pass con-
denser in the r.f. or first-detector stages:
or to a leaky 0.1-mf. i.f. secondary-return

by-pass condenser, the latter unit being
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mounted directly upon the i.f. transformer
with the 0.02-mf. condensers contained in
the common by-pass block fastened to the
back side of the chassis. A good high-
range ohmmeter capable of measuring up
to 10 megohms should be used to check
Where the

condition of the receiver bursting into full

these condensers for leakage.

volume and fading gradually to normal
volume level is encountered. the afore-
mentioned Fish paper insulation on the
first electrolytic condenser will again be
found at fault,
resistance of the defective insulation to
vary. Should the blue or green leads or

vibration causing the

the lugs to which they connect on the
speaker terminal cover, the condition of
no control of volume or distortion will
result.

The symptoms of dustortion at any
volume level accompanied by the condi-
tion of poor control of volume and a
speaker field that overheats considerably
are due to a carbonized voltage-divider
The large 14,000-ohm brown
arbon resistor, located between the first

system.
and second 1f. transformers, serves to
reduce the high voltage to the proper
screen potential required for correct oper-
ation of the screen-grid tubes. Because
of 1ts position in the circuit and inade-
quate ventilation. this unit carbonizes and
reduces in value, usually to approximately
3,000 ohms.

4-watt, 5,000-ohm carbon resistors com-

When this occurs, the two

pleting the voltage dividing circuit will

also be found charred or carbonized and
much lowered in value. All three resis-
tors should be replaced, the 14,000-ohm
arbon unit with a 10- or 25-watt wire-
wound resistor.

An not

quently encountered in these models, with

inoperative condition infre-

the attendant circumstance of an ab-
normally high positive control-grid bias
on the first-detector 24A tube and con-
sequent mcreased plate current, has been
invariably traced to a short-circuited
condenser, coupling the plate of the r.f.
tube to the grid of the first-detector tube.
This condenser consists of two tiny metal
disks insulated by a mica strip and is
fastened to the stator frame of the first-
detector tuning condenser.

Fading. Intermittent. Where the com-
plaint of fading or intermittent reception
is received. the trouble has almost always
been traced to an open-circuiting 0.5-mf.
The

open circuit consists of a broken connec-

oscillator plate by-pass condenser.

tion within the shield-can housing of the
condenser. In some instances the symp-
toms can be reproduced by striking the
chassis smartly.  Since the condenser is
pitched into the metal housing, replace-
ment is the quickest and most effective
remedy. The same symptoms will also
be experienced when the porcelain insula-
tors of the “turret” type ¢ondenser gang
are broken, causing the stators to short
and in many instances to short-circuit to

the rotors.
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Brunswick 21

See Brunswick 14 for complaints of
burning out of the primary of the push-
pull input transformer, and remedy for
hum.

Brunswick 22

In this model, hum may be eliminated
by removing the small 0.00025-mf. con-
denser that is soldered to the local-dis-
tance switch; 1t will be found also that
the performance of the receiver has been
improved by this change. Cases of fad-
img have been caused by short-circuiting
of the small, black oblong by-pass con-
densers located next to each UY socket.
The symptoms are rapid changes in
volume under vibration; and the con-
densers are easily checked by bridging
them with 4-mf. capacities.

Inoperation, with lowered plate voltages,
as often said before, may be caused by a
short in the 1-mf. condenser across the
filter output; this is identified by two
green wires, emerging from the filter-
block assembly and connecting to the last
two lugs of the terminal block.

The most common complaint s oscilla-
tton. This is due to open r.f. by-pass
condensers, which are located between
the tube sockets. The casings are of
black bakelite. To check,
connecting lugs on each condenser in turn:
if there is a click and the oscillation
ceases, a weak signal is found., accom-

move the

panied by distortion, due to an open
coupling condenser between the detector

and first alternating frequency. This
1s located right under the
bakelite subpanel at the right-hand corner
of the set.

This model will motorboat if the 414-volt
C battery is at all weak. (The voltage of
the 2214-volt battery is not at all critical.)
This 1s the model using the types 71A, 30,
and 32 tubes. *

condenser

Brunswick 31 A.C.

ITum. In this model the components
seldom break down or short:; but their
opening results in abnormal hum; bridg-
ing the filter condensers successively
with a unit of 1 or 2 mf. will soon deter-
mine the section at fault. Erratic recep-
tion can usually be traced to the contacts
of the local-distance switch; the switch
screws should be tightened and the blades
bent until contact can be made only upon
closing the switch.

Brunswick S31

Intermuttent phonograph reproduction is
sometimes due to a loose terminal of the
0.01- or 0.02-tubular condenser connected
from one of the phono-radio transfer-
switch terminals to the secondary of the
phono input transformer.

Brunswick 42

This model employs an automatic phono
mechanism in conjunction with a Model
15 chassis.  Data for the radio chassis are
the same as those described for Models 15,
22, 82. Troubles arising with the auto-
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matic mechanism are relatively few. and
adjustments are simple.

Where it is found that the motor will stop
after a few revolutions, the trouble will lie
with the cycle switch, whose contacts
open slightly as soon as the master gear
If the off-on switch
fails to stop the motor or the mechanism

starts to revolve.

rejects the record as soon as the pickup
head is lowered upon the record, failure of
the contacts of the cycle switch to open at
the right moment will cause this condi-
tion. This cycle switch is located below
the mechanism panel, so that the trigger
actuating the switch contacts fits into a
slot in the master gear cam at the proper
instant. To adjust the position of the
cyele switch, the two screws which are
found on the top of the mechanism panel
may be loosened and the switch shifted so
that the contacts open at the correct time.
This adjustment is best made while the
mechanism is going through its cycle of
operation.

Should the mechanism slow down or stop
while records are being changed or re-
jected, the motor brushes and commuta-
tor should be carefully cleaned with very
fine sandpaper.

The condition of records being rejected
continuously as soon as a record is
deposited upon the turntable is usually
caused by either a jammed solenoid
plunger or the spring on the stop lever
attached to the solenoid plunger having
lost its tension. This trouble may be
corrected in the first case by loosening the

two serews that mount the solenoid to the
base and shifting the solenoid position so
that the plunger works freely in and out of
the solenoid. Either a new stop-lever
spring with more tension should be
installed in the second instance, or several
coils of the spring used should be removed
to supply the necessary tension.

If this spring is too strong, however, the
solenoid will not have sufficient power to
operate the stop lever, thus preventing
the operation of the mechanism.

If the motor operates but the record-
changing mechanism does not respond.
the most usual cause lies with a burned-
out or open-circuited solenoid that must
be replaced or with a stop-lever spring
that is too strong, as discussed above.

The appearance of a strong vibration or
mechanical hum during the record-chang-
ing cycle has been traced to an improperly
centered solenoid, or the rubber damper
that is used to smooth out a.c. vibrations
may be found to have hardened. thus
losing its elasticity. The solenoid should
be recentered by loosening the two mount-
ing screws, or the rubber bumper replaced,
to effect a repair.

If the cabinet is not installed in a level
posttion that may be determined with a
spirit level or gauge, the needle in the
pickup may lower 14 in. or more from the
beginning of the record, or in some cases
fail to engage with the record at all.
Should the needle jump past several
grooves in the record after it has been
lowered instead of falling into the first
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groove, the tension of the spring attached
to the locating lever must be reduced.
In the later models the tension of the
spring may be decreased by adjusting the
bracket to which the spring is fastened.
while on the earlier models the spring must
be stretched, since no adjustable bracket
has been provided. If the needle does
not move into the first record groove, the
tension of this spring should be increased.

Jamming of the mechanism is sometimes
due to a warped record that will stick
under the record-hopper crossbar, thus
preventing the feeder rod from function-
ing. If standard records are not used, the
Jamming may be caused by an incorrectly
adjusted record gate. If the records are
thick, the spring clip in the center of the
crossbar should be moved up: or if the
records are thin, it should be moved down
to prevent two records from passing
through.

On some occastons, the mechanism will
not reject the record after it has been re-
Generally, this defect will be
found caused by the suspension arm
switch whose floating contact fails to

produced.

close at the end of a record because the
distance between the two contacts is too
great. An adjustable stop is provided for
Should the
record be rejected before the selection is
completed, the contacts of this switch
may be too close, and the adjustable stop
should be adjusted to increase the dis-
tance between the floating and stationary

contacts.

adjustment of this clearance.

52

Brunswick 83

ITum and Reduced B Voltage.
shorted 45

Cither
C' bias resistor or charred
braided tubing on push-pull transformer
leads to resistor strip, forming high
resistance shorts to chassis.

Lack of Sensitirity. Found principally
in sets with serial numbers below 80,000,
especially those with brown crackle finish.
Voltages check o.k. Signal can be built
up by reducing the screen-grid cathode
100-ohm wire-wound resistor to 25 or 30
ohms, by heating wax off and reversing
r.{. choke and antenna loading coil leads
to position of maximum signal strength or
by realigning condenser gang.

Caused by open cir-
cuit in small 0.1-mf. tubular condenser

Motorboating.

mounted under r.f. section.

Oscillation.
cuited 'o-mf. unit.  Well over 50 per cent
of the trouble in the 83 Model is due to
shorted or grounded pigtailed carbon

Caused by an open-cir-

resistors.

& %

Buick

Brake Statie.  Cotter pin in front wheels

is usually loose. Place a lock washer
under each pin to hold it tight.

& %

Championette
Championette Five-tube Midget
Fading. After being turned on, the
receiver would bring in a station as soon
as the tubes were warmed up and then
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would fade away completely and remain
dead. All voltages checked o.k. except
that of the detector-tube screen grid,
which read 150 volts (a value that was too
high). Everyvthing else checked o.k., so
we measured the carbon resistor that is
connected between the high-voltage lead
and the screen grid of the detector tube.
This resistor, which, according to the
color code. should have heen 25,000 ohins.
When that
one

measured only 8,000 ohms.
resistor was replaced with a new
of  25.000 the

normally.

ohms, radio set worked

T

Chevrolet

When set Lights but wrll not play and the
vibrator does not work, look for broken
leads to vibrator and broken leads of the
tuning condenser. In working on this
machine, it is a good plan to put longer
leads on the tuning condenser. (This is
the small Chevrolet set.)

Dead. When a Chevrolet motor radio
comes in completely dead and all but one
filament lights, don’t waste time dis-
mantling and checking power-supply wir-
Replace fuse under the end of the
tuning condenser nearest the power sup-
ply; then listen to the set work.

No Signals. In this auto radio, all
voltages and circuits 0.k. Replace small,
blue Sprague 0.002 condenser across the

lower end of the voltage divider.
Continuous blowing of fuse between

switch and vibrator is due to the insula-

ing.

the
vibrator becoming burned off on the end

tion between the contact arms in

next to the points. These sets will some-
times operate for 2 or 3 days when the
fuse 1s replaced. Care should be taken
in using insulation of the proper thickness,
since 1t will affect the spacing of the
points.

Interference from the high-tension circuit
in this model 1s practically unavoidable
when the radio is mounted on the bulk-
The

ignition coil with associated electrolock

head on the right side of the car.

cable mounted on the motor side of the
bulkhead 1s so closely coupled that despite
all the shielding and tuned filtering, there
is still bound to be coupling. We have
found that the only sure remedy is to
mount the radio on the left side of the
bulkhead and keep the battery leads as far
removed from the coil leads as possible.
Changing the radio position rather than
the coll electrolock cable is more practical
and satisfactory.

Remove ignition coil from bulkhead
and fasten to motor, using valve-inspec-
tion plate bolt.

To Eliminate Generator Interference
Completely.
field wire of the generator.

Bridge switch with a
1-mf. condenser connecting from terminal

C'onnect condenser to second
Stop Light Noise.

to terminal instead of from terminal to
ground, the usual method.

Cuts Off and On.

with this model is “cutting off " and “on.”

The common trouble

When vou run across this trouble and the
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tubes are o.k., remove the set and take
You will find the
trouble in 90 per cent of them.
Intermittent Spark; Noise, Not Traceable
to Faulty Suppression.

the 1.f. condensers off.

After a year or so
in use, especially in 1931 and 1932 models,
the beading along the top pulls away
where the side beading connects with the
heading across the front. Electrically.
make a good connection between the open
ends with a piece of copper braid. and
ground to the top of the doorpost on each
side of the car. This should be tried
when noise disappears with the antenna
disconnected, dome light is cut loose, and
antenna shield is well grounded to the
instrument panel bolt.

Obstinate Cuses of Ignition Interference.
Bond the body to the frame, or chassis, at
both

close to the bulkhead is a good spot to do

sides, in the front. Somewhere

this.  This is particularly effective when
Use
a piece of heavy shielding and self-tapping

the car has run up a lot of mileage.

screws both in body and in frame. In
extreme cases of noise, move the electro-
lock cable, and wire up ignition like later
model. with one switch in hot lead.

No Signals in This Auto-radio. All Volt-
ages and Circuits O.K. Replace small,
blue Sprague 0.002 condenser across the
lower end of the voltage divider.

Chevrolet 1933

Nowse When Passenger Is Seated in

Front. Place shield plate of tin beneath

b

floor boards where feet rest. and ground to
frame.

Novse Disappearing When Antenna Is
Disconnected from Set. Generally picked
up by shielded antenna lead that runs
behind instrument panel and is frequently
in inductive field of cable running from
key to coil. Run antenna lead at right
angles.

Chevrolet 60049

Severe Chassis Pickup of Novse. See if
the ground lead is connected to the light-
ing switch.
doorjamb bolts, or bond the dash to the
doorjamb bolts and to the fire wall with
heavy conductor.

If so, move it to one of the

The dash is generally
a poor ground without this bonding.

Chevrolet 364441 (1933)

Oscillator Dead on All or Part of Dial.
First section of candohm strip, 4.200
ohms, 0.002 condenser across this resistor
and tubes all o.k.  Replace oscillator coil
even though continuity test reads perfect.

&%

Chrysler

Static discharge due to drag emergency
brake on drive shaft occurring whenever
motor 1s not actually driving the car.
Mount holder for small carbon brushes so
that it makes contact with the emergency-
brake drums: insert a brush and ground
the holder.

Chrysler “Airflow”

Failure to Find Built-in Antenna Lead.
Lead is brought down the right-front

o
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corner post, as usual, but is then carried
several inches farther. down toward the
floor inside the post, and then brought
out. Necessary to remove screws holding
leatherette covering post. reaching behind
it for wire. Sets are easily mounted on
upper part of bulkhead.
taken that mounting bolts do not extend

over g n. beyond engine side of fire wall,

Care should be

since this will prevent opening and closing
of hood. In most cases no bond between
block necessary.
Shield antenna lead up to 1 in. within
corner post.

motor and frame is

& 4
Clarion

C

Clarion Kylectron Speaker Repair
The owner complained of crackles and

loud bangs. Very little music could be
received.  We found the set had a Kylec-
tron condenser-type electrostatic speaker.
Further mspection revealed numerous
sparks shooting all over the movable
We also found

that the rubber-sheet insulation hetween

section of the speaker.

the foil on the side and the stationary grid
on the other side was broken in many
places.

There was only one way to repair the
set, and that was to replace all six sections
This. we found. would
cost far more than the customer wished to

of the speaker.

So the speaker was repaired in the
following way:

pay.

Disassemble the speaker and remove
the foil-covered rubber sheets on each of

the six sections; clean and save the cord
that is inserted in the ridge around the
frame to hold the rubber in place.

Next. procure six rubber baby pants
similar to those in Fig. 6B and cut them
the size of units, as in Fig. 6C. Then
place the rubber sheets on the frames and
use the cord to fasten them to the frame.
as in Fig. 6D, stretching it at the same
Make sure that the
stretched evenly all

rubber is
around. If this
caution is not heeded. the speaker will
rattle considerably.

time.

If the rubber is placed in this manner.
the edges can be folded over and vulcan-
Then coat the
entire surface of the rubber with rubber

ized with rubber cement.
cement.  Also, coat the foil sheets with
the same cement. The foil should be of
the soft type that does not crackle when
handled.  (We got ours from the large-
sized candy bars.)

After the cement dries, the foil will stick
like an inner-tube patch. Fig. 6A; it can
be smoothed out with the palm of the
hand.  You are now ready to connect the
speaker and make a test. If the volume
of the set is too great and the heavy notes
produce too much volume, it can he
remedied by placing a 1- to 2-megohm
resistor across the speaker terminals.
This will prevent the speaker from a
repeated disaster.

Clarion 40

Loud “*Pop” While Set Is Warming Up.
Replace grid resistor of the 47 with a
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l9-megohm instead of the 1-megohm umt
originally used.

Clarion AC 40

Oscillation. Place 0.002 from one side
of power line to chassis.

Clarion AC 51, 53, 65

The principal failure of these receivers
1s an open-circuited or leaky r.f. cathode

byv-pass condenser. In some instances.

Groove into which
cord is forced against
rubber sheeting to

Gria—  hold it firm=

’

Rubber baby parifs---,

Clarion 62, 63

Squeals. Clean wipers on condensers,
or put them in if they are not already
there to facilitate balancing.

Clarion 60, 61

No Reception. Check a.f. transformer
primary. Replace with factory original
to ensure good tone.

Noise, Intermittent Signals.

local-distance switch for loose contacts.

Examine

} - Strefched W
rubber et A
N sheeting e
- H|| from baby Rubber sheet frorm
/ ol pants baby pants
Caorr — ) c
A
1. 6.
the symptoms are oscillation and inter- Clarion 61

mittent reception; in others, a peculiar
noisy condition will be experienced that is
difficult to locate because of the fact that
the receiver will not operate noisily when
the aerial and ground wires are discon-
nected to determine the source of the

interference.

No Detector-plate Voltage.  Usually due

to open push-pull input transformer.
Take off the wrapper.

ally breaks lead from winding.

Corrosion gener-

Clarion 100 Series
Failure to tune down to 1,500 ke. after

few months’ use. Substitute 2,000-ohm
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resistor for 4,000-ohm unit in cathode
circuit of oscillator first detector.
Clarion 220

The complaint was no reception.  'This
trouble was finally traced to the control-
grid lead of the detector-oscillator tube
(a 24A). The wire connecting the clip
to the tuning condenser is really a 1,000-
inside the

hair-size wire resistor

sheath and

ohm
:annot be noticed or found
except by complete analysis of the re-
ceiver. The trouble can be remedied by
using a 1,000-ohm metalized resistor in
series with the grid lead to the tuning
condenser.

The break is caused, no doubt, by the
removal and replacement of the tube
during testing or servicing.

Clarion 240

Insufficient Volume on Short Wares.
Shunt the 200-ohm fixed i.f. bias resistor
with a At police-band
pusition on selector switch, one contact
is not used. Run a wire from this
terminal to the terminal of the detector
coll next to the antenna.

75-ohm unit.

This shorts out
the antenna choke.

Clarion AC 300

ITum. The most frequent cause for
complaint on this model is hum. In some
cases, the condition has been traced to
loose laminations of the filter choke that
vibrate and produce a hum of a mechani-
In other instances, the filter-

winding found

cal nature.

choke coil has been

short-circuited or partly short-circuited,
or the position of the air gap in the filter-
choke laminated core has been disturbed.
The remedy in both cases is replacement
of the unit or tightening the laminations
of the core securely. In a few cases, the
condition has been eliminated by tapping
the laminated core with a light hammer
in an effort to respace the gap.
Oscillation

These

receivers are frequently serviced for the

and  Motorboating.

complaint of oscillation and motorboat-
ing. which condition may be present at
either the high or low frequencies or over
the entire band. On some occasions, the
trouble is of an intermittent nature that
will clear up when the chassis is removed
from the cabinet and inverted to permit a
point-to-point test. In some instances,
the oscillation and motorboating were
traced to open-circuited 0.01-mf. con-
densers by-passing the r.f. first detector
and first and second 1.f. secondary returns
to ground. Replacing these defective
units usually rectified the difficulty, but
few cases were found where 1t was neces-
sary to substitute a 1-mf. condenser for
the 0.01-mf. units.
0.01-mf. condenser in the r.f. stage seems
to be the most frequent offender and most
often must be substituted for a larger
capacity.

In replacing the type 58 and 57 tubes in
this receiver, the top part of the shield
should not be forced down too far, since

For some reason, the

this will result in grounding the control-
grid caps of these tubes. Where it is
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found that a strip of insulating material
has not been inserted into the top shield
to prevent this occurrence, a short piece
of adhesive plaster or ordinary friction
tape will do the trick.

If the twin speakers on this model are
disconnected at any time for the purposes
of repair, it 1s important that the voice
coils be properly phased. Unless this is
done, poor tone quality will result. The
color-coded lead should be carefully ob-
served before the wires are disconnected.

Clarion 320

If motorboating develops in these models,
connect the suppressor grid of the 58 i.f.
tube to the cathode instead of (in early
models) to ground.

Intermattent Reception.  Replace fixed
condenser in 57 oscillator-detector cathode
lead with 0.0008 mica.

Clarion 360

Excessive Bass Response.  Remove per-
manent tone-control condenser and resis-
tor from across output circuit. Use
variable tone control only.

Clarion 480

Loud IHum. As with Model 800, the
Clarion 480 receiver has been serviced on
a number of occasions for a loud hum
seriously interfering with reception. In
each instance the condition has been
traced to a defective filter choke. This
unit has been found totally or partly
short-circuited. In checking this unit, it
may be well to remember that the normal

d.c. resistance of the filter choke is
approximately 150 ohms.

Weak Short-ware Stgnal Reception. Sev-
eral of these receivers have been found to
operate normally on the broadcast band,
but weakly, if at all, on the short-wave
range. The cause of this condition has
been traced to the use of a “flat” type 56
oscillator tube that will not function on
the higher frequencies, although it will
operate perfectly when employed in any
other stage as an amplifier or detector.

* &

Colonial

Colonial 28

If set is dead, the screen-grid resistor
(165,000 ohms tapped) may be open. In
replacing the resistor, make return direct
to chassis to avoid long leads. This
will also reduce couplings and improve
performance.

Colonial 31 .

If the recewver fuse ““blows’’ on this model
when the line switch is snapped on, the
two 0.1-mf. condensers connected in series
across the line with their junction point
grounded will be the cause. These con-
densers become leaky, short-circuited, or
grounded to the condenser case.

The condition of weak reception not
attributed to defective tubes or faulty
component parts may often be remedied
by readjustiment of the variable con-
densers, tuned by means of pulleys and
copper belts. Loosening the nuts and
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holding the condenser shafts to the pulley
and adjusting the condenser with the set
tuned at the high-frequency end of the
scale will remedy this fault.

Resonance ITum and Osceillation.  Often
aused by either or both of the 0.5-mf.
condensers by-passing the 226 filament.
Colonial 31 D.C.

Set plays with switch off.  The condition
may be encountered where the receiver
annot be switched off with the line
switch until the ground wire is discon-
nected from the ground binding post.

The cause for this situation lies with a
short-circuited 0.5-mf. condenser in the
ground circuit.
three

This condenser is one of
block.

Although it is good procedure to replace

contained in a common
the entire block, a good 0.5-mf condenser
may be connected in series with the
ground-post lead. in the event that a
replacement cannot be secured easily.

Colonial 32

Fading is frequently caused by an open
section of the four-section hy-pass unit in
the first can and loose lugs on the outside
of volume control.

Colonial 32 A.C.

Fading. This model has been and still
is serviced more frequently for fading than
any other receiver. As a matter of fact,
fading and the Colonial 82 have long been
nearly synonymous. The causes for this
fading complaint are many and varied,
and for this reason only the most common

will be discussed here. This fading may
consist of either a gradual decrease or a
marked drop in volume, reception in some
cases ceasing completely.

The 0.1-mf. Sprague condensers
mounted upon the detector-plate choke
terminal strip on the side wall of the
chassis are the cause of many cases of
fading. These units, identified by the
code number 4404-P, open-circuit inter-
mittently and produce the fading condi-
tion.  One of these units is employed as
an audio coupling condenser, and upon
open-circuiting, reception will cease en-
tirely. The other 0.1-mf. unit is used to
by-pass the 750.000-ohm red carbon resis-
tor in the detector secondary-return cir-
cuit.  When this unit open-circuits, a
sharp decrease in volume will be noted.

Showld the condition of fading still exist
after these two condensers have been
replaced, or checked and found correct.
the most probable and usual cause is
open-circuited or leaky sections of the
by-pass condenser blocks in the first.
second, and third r.f. and detector stages.
The blocks in the second and third r.f.
stages are each composed of four con-
densers, by-passing the plate circuit, the
athode circuit, one side of the filament
to chassis, and the fourth condenser
by-passing the screen circuit connecting
from screen to cathode, the latter connec-
tion made within the block. The con-
densers of the block in the first r.f. also
by-pass the cathode, filament, and screen

circuits in like manner, but the first
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condenser by-passes the 750.000-ohm red
carbon resistor in the secondary-return
circuit instead of the plate circuit, as in
the case with the blocks in second and

These

recognized by the code number 1728.

third r.f. stages. units can be
The unit in the detector stage, on the
other hand, contains only three con-
densers by-passing the plate. cathode.and
It is coded 1748. The

condenser blocks are so situated in the

screen circuits.

receiver that they are more or less affected
by the heat rising from the power trans-
former that i1s mounted in an inverted
position.
seal the units melts out. and the rubber-
covered leads emerging from the block

The wax compound used to

become soft and spongy, peeling at the
slightest touch. Because of the damage
resulting from this heat and for other
reasons, the condensers open-circuit or
leaky, the fading.
Although the parts may be replaced with

become producing
a new superior type supplied by the
manufacturer or with good replacement
blocks, it 1s recommended that individual
condensers be installed in each circuit
with a sealing compound whose melting
point 1s much higher than that of the wax
in the original blocks.

dnother frequent cause for the same
condition will be found to be an open-
circuited 750-000-ohm red carbon resistor
in the first r.f. secondary-return circuit.
Although this failure will be readily dis-
closed by a set analyzer in the shape of a
high plate-current reading, the open-cir-

60

cuiting resistor 1s difficult to check be-
cause the defect i1s of an intermittent
nature.

The condenser block connected in the
first audio circuit, 1dentified by the code
number 4407-P, is another common cause
for fading in this receiver. The open-
circuiting of the 0.5-mf. condenser con-
nected from the cathode of the first audio
tube to one side of the audio-transformer
primary is the chief offender, although
the 0.2-mf. condenser connected from the
cathode of this tube to the high side of the
750,000-ohm carbon resistor in the grid-
return circuit is often the cause of a
sudden drop in volume when the unit
open-circuits.

Because of the heavy monotype con-
struction of this receiver, it is handled
with great difficulty. .\ sudden jar in
removing or replacing the chassis in
the cabinet will often crack the porce-
lain tuning-condenser mounting brackets.
Vibration causes these brackets to shift,
disturbing the setting of the variable
condenser and producing the effect of
tading. This condition is easily checked,
removing the condenser coil
shields will disclose the defect in most
cases.

Fading and intermittent reception have
often heen traced to a poor or unsoldered
connection to the carbon-resistor pigtails.
Because of the fact that the pigtails of the
resistors are not of sufficient length to
reach from one connecting point to the
other, extensions are employed that are or

because
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should be soldered to the carbon-resistor
pigtails, the entire length encased in
black spaghetti tubing that covers the
A loose or broken carbon-
resistor element in either section of the
dual volume control will cause the same

connection.

condition upon vibration or when the
Where the

volume control is found faulty in this

shaft 1s touched shghtly.

respect, the unit should be replaced.

The chief causes for an inoperative
recetver on this model are either a broken
porcelain condenser mounting bracket. in
which the stator plates short to the rotor
plates. or the lead connecting to the arm
of the antenna potentiometer from the
antenna binding post shorted to the metal
braid with which it i1s covered for shielding
purposes.

Noisy reception is often caused by loose
fuse clips that are riveted to the insulated
mounting bracket.
and loosen and, upon vibration. will cause
The volume control is
frequent cause for this complaint.

These rivets corrode

also a
The

carbon resistance element cakes or cracks.

noise.

making this unit a source of much noise.

Where the condition of weak and dis-
torted reception is encountered that can be
cleared up by throwing the phono-radio
switch to the phono position, the detector-
cathode bias resistor will be found at
fault.
carbon unit.

Signal Weak and Distorted. When all
tubes. circuits, and voltages have checked

This resistor is a black 50,000-ohm

perfectly and the cause for the complaints

of poor tone and low volume cannot be
traced, look for an open-circuited or
burned-out field coil of the dynamic
Because of the fact that the
field coil is not connected in the usual

speaker.

manner (as a series choke in the power
supply or part of a series voltage-divider
svstem) but is connected across the d.c.
voltage supply after the first filter choke.
it i1s often left
Although it is necessary to disconnect one

out of all calculation.

of the leads to check the winding properly,
a screw driver or other iron or steel object
If the

field coil is intact. a strong magnetic

may be held near the pole piece.

attraction will be present.

When a new rolume control vs installed in
this receiver, it is important that the long
screw holding the two controls together
should not short to the chassis, since this
will ground the arm of the antenna por-

The

screw passes through the connecting link

tion of the control to the chassis.

of the arm.

Noisy and unstable operation has been
traced often to the orange 65,000-ohin
-arbon resistor connected from one of the
Mershon condenser lugs to the plate of the
first audio tube.
unit will be found carbonized to a much

In some mstances, this

lower value. reducing the gain of the first
audio amplifier.

The symptoms of choky. distorted, and
weak reception have often been found due
to an open-circuited 100,000-ohm green
carbon resistor in the secondary-return
circuit of the push-pull input transformer.
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This failure will manifest itsell by an
excessive plate-current reading and lack
of grid bias obtained with a set analyzer
in checking the output stage.

Oscillation and general instability, par-
ticularly at the higher frequencies, have
been traced to an open 35.000-ohm pink
carbon resistor connecting from the screen
of the first r.f. tube to chassis. This
failure disturbs the voltage-divider sys-
tem and shghtly increased screen and
plate voltages result.

Should the uncommon situation be en-
countered in which one or two stations will
be received almost over the entire dial,
look for a tuning-condenser shaft that has
loosened from its pulley or a broken
tuning-belt drive. The variable con-
denser will remain in a fixed position when
the station selector is rotated, and broad
tuning will result. The remedy in either
ase 1s obvious.  The complaint of weak
reception at the higher frequencies may be
often corrected by realignmment of the
tuning condensers. With the receiver
tuned to a weak station at the extreme
high-frequency portion of the dial. the
nuts holding the condenser shafts to the
pulleys should be loosened and the con-
densers adjusted for best reception or
maximum output.

In some recevvers, adjusting the tuning
condensers at or near the point of reso-
nance will result in a highly microphonic
condition that cannot be eliminated un-
less one of the condensers is thrown
shightly out of alignment. This is not

)

considered good practice, however, and
should be attempted only as a last resort.
If the detector 24 tube is not microphonic,
the 24 tubes should be interchanged
to secure one that is least affected by
the vibration for the detector. Then the
condition is due to vibration of the
variable condenser plates. This fact can
be determined by holding an insulated
object firmly against each one of the four
tuning condensers in turn. An ordinary
lead pencil with an eraser at one end
will do. When the guilty condenser is
located, small felt washers may be placed
between the stator plates in such manner
that they will not interfere with the action
of the rotor plates.

Colonial 32 D.C.

Fading. This model, like its a.c.
brother, is notorious for fading, and al-
most the same failure that produces the
condition on the Model 32 a.c. will be
found to be the cause of fading for this
model. The 0.1-mf. audio coupling con-
denser and the 1728 condenser blocks in
the r.f. stages and the 1780 block in the
detector stage are the chief offenders, as
well as the detector-screen by-pass con-
denser, a 4404-P unit. Connecting the
latter condenser from screen to cathode
of the detector tube instead of from screen
to chassis will show marked increase in
volume.

Where 1t s desired to increase the
selectinty of the receiver, the 750,000-ohm
red carbon resistor in the third r.f.
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secondary-return circuit may be shorted
out. In some instances, this procedure
may result in a slight hum, and to over-
come this difficulty a 10,000-ohm resistor
should be inserted in place of the original
unit.

Poor quality as well as weak reception on
some of these sets was found to be due to
This

an open first a.f. bias resistor.
resistor is of the flexible type.

Colonial 33 A.C.

The condition of weak reception and poor
quality of this receiver is often caused by
an open-circuited 100,000-ohm resistor in
the secondary-return circuits of either the
first or second r.f. stages. These resistors
make up one unit that is mounted upon
an insulating strip on the side of the push-
pull input transformer.
be made evident only by a slightly higher
plate current drawn by the first and
second r.f. tubes and not by a lack of
control-grid voltage. which in any case

The failure will

cannot be measured correctly. even with a
1,000-ohms-per-volt meter, because of the
high resistance in the secondary circuit.
One of the most frequent causes for an
moperative recetver is an open 60,000-
ohm section of the three-section voltage
divider. This will be known by the lack
of screen voltage on the screen-grid tubes.
In one particular instance, as reception
from two nearby powerful broadcasters
was obtained, this failure was not sus-
pected at first, and a good deal of time
was lost before we found the section open.

)

"3

Should the 11.000-ohm section of this
divider open. no plate voltage will be
of the r.f. tubes.
Open-circuiting of the 50,000-ohm section

obtained upon any
will result in oscillation and slightly
higher voltages upon the plates and
screens of all tubes.

Oscillation and tntermittent reception are
commonly caused by an open-circuited
0.5-mf. screen by-pass section or 0.2-mf.
plate by-pass section of the r.f. condenser
block located near the r.f. tube sockets.

IWhere

either the high or low frequencies or where

oscillation 1s  encountered on
the low frequencies are received weakly
when the receiver is aligned at the high
frequencies, and vice versa, the trouble
will be found due to an open-circuited
0.02-mf. secondary-return hy-pass con-
denser in the r.f. circuits. These con-
densers are located within the coil shields,
soldered directly to one of the coil
terminals.

Distortion with the absence of grid bias
on the output tubes has often been traced
to an open 100,000-ohm carbon resistor in
the grid return.

An woperative receiver is often caused

by an open 210-ohm section of the
420-ohm  wire-wound resistor in the
high-voltage secondary-return circuit.

Usually, the low side of the section con-
nected to chassis 1s the one first to go.
Weak reception when all voltages and
tubes are correct has several times been
traced to an open band-selector coupling

coil.  Two such coils are used to couple
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the two portions of the band selector, and
since these coils are not part of the
electrical circuit of the receiver, they
are often overlooked. They are located
within the first and second band-selector
coils and connected to one another, one
side being grounded. The open circuit
often consists of a break in the coil lead.
usually at the lug, which can easily be
repaired.

The method of controlling volume in this
model is rather novel. This is done by
varying the distance and consequently the
coupling between the primary and second-
ary of all r.f. coils. Should it be found
that the volume level cannot be changed.
the condition is probably due to a broken
cable used to vary these inductances or to
a cable that has slipped from its pulley.

The simplest course to follow when the
complaint of uncontrolled volume is re-
ported is to connect a high-resistance volt-
meter across the tube and to shunt the
voltage-divider sections with small carbon
pigtailed resistors of sufficient current-
carrying capacity until the proper vol-
It 1s well to
check all the voltages again after tentative

tages have been obtained.

resistance values have been selected, since
a change of resistance in one section is apt
to change the voltages across all sections.
This cure is preferable to changing any
resistor whose value has changed, since
unless a complete open is encountered,
the parallel resistors will have a greater
current-carrying capacity.

G4

Colonial 33, 34

of the tapped 121,000-ohm
resistor, comprising an 11,000-ohm section
supplying r.f. plate voltage, a 60,000-ohm
section supplying screens, and a 50,000-
ohmn section, is the chief cause of trouble.
Replace it with a resistor of higher

Failure

wattage.

Oscillates Very Weakly. Occasionally
one of these models will be found to
oscillate very weakly. Aligning the set
on the higher frequencies will give poor
reception on the lower frequencies, and
vice versa. This condition may be due to
one or more open 0.2-mf. condensers, lo-
cated beneath the condenser-gang shield;
these are by-passes in the secondary
returns of the first, second, and detector
stages. One terminal is soldered directly
to each coil.

Distortion and lack of grid bias on the
45 amplifiers is seldom due to an open
biasing resistor in these models; it is much
more likely to be due to an open 100,000-
ohm (green) carbon resistor that connects
from the center tap of the input push-pull
transformer secondary to the chassis and
is mounted directly on the transformer.

If volume is not good on the high fre-
quencies, although resistors and con-
densers test perfect, tube voltages are o.k.,
etc., the cause may be traced to two small
bobbin coils that are mounted in the
antenna and first r.f. units of the band-
pass filter; but these are electrically

unconnected to the circuit. The bottom



- - W .- = =W W

RADIO

SERVICE

TRADE KINKS

shield must be removed and a continuity
test made of each coil. Since these are
used to couple the tuning unit more
effectively, an open in either coil will
cause reduced volume; it will probably
occur at the lug, from which the lead

breaks away.

Colonial 35 A.C.

Failure of this model to tune between 550
and 500 ke. is due to shorting out of the

R.F Cboke-\'. 27 Ist. Audio
A

\
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A YT
00075 65,000
mFE ohms¢”
\
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Fie. 7.

phono switch by the dial itself. TLoosen
the nuts holding the switch and push it

farther back.

Colonial 36 A.C.

In table cabinets the dial must be turned
to the arrow before the chassis can be
removed from the cabinet.

Colonial 47

ITum. This receiver is serviced fre-
quently because of a continuous hum
during operation that could not be traced
to any defective component part. A
great deal of time spent in attempting to

A shows a trouble in the Columbia S. G. 9.

065

eliminate this condition disclosed the fact
that the hum was inherent and probably
due to improper design and shielding.

Colonial C995

Interstation Noise. A high-low sensi-
tivity switch that will cut down intersta-
tion noise in tuning locals with this a.v.c.
model may be added by removing wire

lead between lugs 1 and 2 of the candohm

resistors. connecting a 100-ohm type
1
|1
Volume
,coritro/
Togrid

o (E
T

NB+n

B, volume-control trouble.

between the lugs cutting the ground con-
nection to lug 1 and grounding lug 2.
Drill a hole in the right side of the cabinet
to receive a switch and connect the switch
across the new 100-ohm resistor so that it
may be either shorted out or placed in the
circuit.

& ¥

Columbia
Columbia Phonograph C80A

Distortion. The correct resistance of
the grid coupling resistor of the 47 tube 1s

300,000 ohms. The audio coupling con-
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denser should be checked for a high-
resistance short.

Columbia Radio Columbia S.G.8 (Nick-
name Temple)

Fading or intermittent operation is often
due to an open r.f. choke in the first r.f.
stage. It 1s a good policy to check all
chokes in this set, since this trouble is
(uite often encountered.

Crackling Noise. When reception per-
forms o.k. but very loud erackling noise
takes place during operation. check the
lugs and connections on the three r.f.
chokes.  An open will cause much of the
annoyance.

Columbia S.G.9

A weak, frying noise was heard at all
times and was very difficult to locate. It
did not change at any control setting.
All voltages checked o.k., but on con-
tinuity tests the detector-plate choke was
found to be The broken ends
must have been barely touching to give

open.

voltage at the tube socket. The circuit

1s shown at Fig. 7.

¥ %

Courler

Courier 65

Oscillation.  All usual remedies fail.
Connect 0.1 condenser from contact of
volume control (opposite the grounded
contact) to ground on chassis.

66

P
.
Crane
Crane 5

Distortion, Intermittent Reception.
Check 500,000-ohm '4-watt resistor in
first a.f. and output stage. Replace with
same value but in 2-watt size.

&

Crosley

All Models with Crosley’s Own Dynamic
Speaker

Rattling sound as if the tube is working
at wrong €' bias may be caused by a loose
voice-coll winding.  To cure, remove dia-
phragm assembly and dip voice-coil wind-
ing in thinned shellac (good grade). Thin
sufficiently so that shellac will penetrate
Allow
to harden completely: then repeat for
second coat.

into the bottom layer of winding.

Slipping of dial on lower priced models
using friction drive.  Remove dial and
note if tension spring is held by washer
headed onto shaft. Knock off washer
and remove spring and backpiece of brass.
Note whether or not a shoulder has bheen
worn in the brass.  If so. file or grind this
off, replace, and rehead the washer onto
the shaft. If impossible to rehead, push
washer down tight on spring hold, and
solder. If it seems impossible to remove
spring and brass piece, take the friction
part and fit a piece of stove-pipe wire into

the slot into which the dial edge fits. Be
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sure it is cut in a length that will fit
snugly, and force it in tightly.

Crosley. All 1933 Models

Set stopped after being worked for half
an hour. All resistance values and volt-
ages checked correctly, these checks
being made both when the set was playing
and after it had stopped. The set per-
formed perfectly after a new second 1.f.
transformer was installed. This trans-
former became excessively hot because of
close proximity to the tubes.

Crosley Auto Expressionator

Again the familiar Wheatstone bridge
ctreuat turns up in a radio set.  This time
Crosley is using it in its auto expres-
sionator circuit, which Is an automatic
volume expander and tone compensator
combined.

This circuit serves to increase the
loud passages and diminish the low ones.
The inductance-capacitance combination
shown is the tone-compensator section
that boosts the bass response of the set at
low values of volume.

In the Wheatstone bridge, if a voltage
is applied to opposite points—in this case
A and C—no voltage will exist across the
other terminals—B and D—when the
bridge is balanced. In Crosley’s applica-
tion, the bridge is always slightly out of
balance because the resistors R, and R,

are somewhat less than the old resistance
of the bulbs. SI7; and SH, are closed
for expressionator operation.

At most frequencies the impedance of
L, and L. is so low that they may be
considered to be short-circuited. The
expressionator bulbs B, and B, have
filaments of such a nature that when the
current (power output of the set) in them
increases, their resistance increases ex-
tremely fast.

At low values of output, a small amount
of the total power from the output trans-
former is delivered to the speaker. As
the power increases, the bridge becomes
more and more unbalanced and a greater
portion of the power is delivered to the
speaker.

At frequencies around 40 cycles, the
combination of L and ' resonate, produc-
ing a high impedance. This high im-
pedance at low volumes has the same
effect upon the low frequencies (only) as
an increase in the resistance of the bulbs
has on all frequencies. In other words,
the bridge is thrown out of balance for
low frequencies. and a larger-portion
low-frequency power is delivered to the
loud-speaker. Thus, automatic tone com-
pensation for low frequencies at low-
volume levels is obtained as well as
automatic volume expansion.

When the auto expressionator is not
desired. ST and SIV, are closed and SJ's
and SIV; are opened. Should any of the
parts in the circuit become defective, the
set can be operated with the expressiona-
tor in the “oftf” position. The switches
are ganged together (see KFig. 8).
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If the bulbs need to be replaced,
identical ones should be used, since the

filament has special characteristics. At

Ry

high-volume levels the bulbs will become
illuminated.

Crosley. Dynacone Speakers

Speaker Rattle. We have found the
following service kinks very effective in
taking the rattle out of Crosley dynacone
and similar speakers besides providing a
new use for old inner tubes.

Upon investigating the cause of the
rattle, we found that the outer cone clamp
had a tendency to flatten through the
tightening of the outer clamp nut. This
allowed the cone to vibrate in the small
space between the outer and inner cone
clamps.

Make up two rubber washers from an
old mner tube. (IFelt will serve the same
To do
this. remove the outer cone nut, outer
cone clamp, cone, inner cone clamp, and
nut a few threads on
Reassemble in the following

order: Inner cone clamp, one rubber

purpose.) Insert the washers.

run the inner

the screw.

washer, cone, the other rubber washer.
outer cone clamp, and outer cone nut.
Make the necessary adjustment on the
speaker adjustment screw.

Crosley Roamio

IWhen condensers do not track, make sure
the first-detector, antenna, and grid coils
are not reversed. .\lso check the tuning

condensers for mechanical alignment.

Crosley Showbox

Cutting Off. The installation of a 27
tube cures cutting off only temporarily.
A thorough check shows no defective
resistors, condensers, tubes, or bad con-
nections. Tlowever, a further examina-
tion will reveal that the field-supply wires
of the speaker cable are shorted onto the
output of the set (dynamic speaker). [If
this is replaced, the set will play well for a
while, but later on will cause trouble
again. Examine the tension spring on
the rotor shaft of the tuning condenser
that is adjusted by a collar and setscrew
on the back of the shaft. Shaking the
rotor shaft causes the set to cut off.
Loosen this clean the contact
points, and then force the collar back

against the tension spring and tighten the

collar,
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setscrew. Then a drop of Nujol on the
contact bearing, and the Crosley stays
fixed this time.

In this model, intermittent reception was
the complaint when lights anywhere in the
house were switched on and off.  After
condensers were changed, it would play
perhaps several days without cutting off.
All voltages, when checked, were nearly
correct. Parts all checked o.k. When
the model cut out, the moment a meter
touched any part, it began playing. We
found the power choke had settled down
in its tar container so it had intermittent
ground. This choke was melted out, can
insulated, choke returned and the set has
not caused trouble for more than six
months.

Crosley Roamio §A1

If poor pickup and low wvolume are
obtained in the Crosley 5A1 Romio, check
the control-grid lead from condenser to
control grid of 78 tube in the first r.f.
stage. This lead usually breaks off inside
the insulation because of jars. Sub-
stitute this lead with flexible wire and
leave a little slack, since the condenser is
mounted on rubber and moves consider-
ably when jarred.

Crosley 8H1

Excessive Ilissing between Stations.

Change 6F7 cathode resistor, a small.
flexible type mounted on the back of the
Also.

shunt a 2,000-ohm resistor across the

chassis, from 500 to 250 ohms.

cathode bias resistor of the 616, nearest
the power transformer.
Trouble.

densers located on top of i.f. coil cans
short out to mounting serews, because of
plates of condensers being out of line.

Common Balancing  con-

Thus, when moved out of their original
posttion, they touch the grounded mount-
ing pillars.

Crosley 30S

Failure of replacement volume control
to permit reduction of level to minimum
required. Short 3,500-ohm resistor in
series, with the control completely out
of the circuit.

Crosley 30S, 31S, 325, 33S, 34S

Low Volume and Poor Tone Quality.
These receivers have to be serviced fre-
quently. New tubes, realignment, and
the addition of a few new plate-circuit
resistors usually make the set as good as
new.

However, if a 15,000-ohm resistor is
added between the positive side of the
55,000-ohmm detector-plate resistor and
ground, the increase in volume and tone
quality will be surprising.

Crosley 40S3

Cut-off When Shaken by Passing Traffic.
Set checked o.k. Shaking the bathtub.
tuning condensers caused the set to stop.
On second check, touching the control-
grid bias resistor of the screen-grid tubes
caused set to resume playing. Further
tests showed the trouble to lie in this
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resistor, which 1s wound on a bakelite
strip with resistance wire clamped to
soldering lug by rivets. lLoosening two
turns of this wire and soldering the ends
directly to the lugs remedied the trouble.

When tone vs bad, pep lacking, and an
analyzer check shows positive bias on the
first audio tube, replace the by-pass con-
denser connected between the detector
and the first audio grid.

Crosley 40

Distortion. The trouble here was found
to be distortion
operation. After questioning the owner,
we found that a type 45 tube had burned
out and another tube had been placed
in the socket, but instead of a type 45
it was an 80.
mistake, the owner smelled smoke com-
ing from the set. That was when the
trouble referred to started. The 750-ohm
resistor on the resistor strip was found

after a few minutes’

Before she realized her

burned completely off the wire and was
hanging between the two terminals. This
wire would heat up, expand, and short
against the chassis, causing little or no
bias on the 45’s.

Crosley 42 and 33

Low volume and poor-quality reception
are often caused by defective coupling
condensers between detectors and first
audio tube. These condensers develop
a high resistance when in operation and
will invariably test o.k. when removed
from the chassis.

70

Crosley 42S

Low-bias Voltage on the Detector, Dis-
tortion. Frequently due to leakage be-
tween sections of the dual 0.5 condenser
by passing detector and first a.f. bias
resistor.

Distortion. A dual by-pass unit is
used for the detector and first audio
cathode bias resistors.
age will develop between these units,

Simply replace both
Values are 0.5 mf.

Crosley 42S and 33S

Excessive hum

Sometimes a leak-

causing distortion.
these condensers.

is due to defective
Mershon condenser.

Crosley 53, 54, 58, 59

These sets can be improved in volume
and somewhat in selectivity if the screen
of the 24 detector 1s removed from the
junction 10,000-ohm  re-
sistors and is connected through a 2-meg-

of the two

ohm resistor to the high plate voltage at
the filter choke.
from screen to ground will sometimes be

A T-megohm resistor
necessary to stabilize theset. Of course,
it will also be necessary to add a 0.5-mf.
condenser from screen to ground. Type
35 tubes can be used successfully in the
r.f. stages of this set without any ecircuit
changes and will add a little to the
sensitivity of distant stations.

Dead. In Model 58 the complaint
was that the switch had to be thrown a
half dozen times before the set would
play, although tubes and pilot would
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light. With the “innards” exposed. the
placing of the test prods on any part of
the B voltage system would start the set.

On a separate test all condensers and
resistors showed o.k. We then placed
the voltmeter across each condenser,
with the set off, and then snapped it on.
After a few trials, the trouble was found
in the condenser by-passing the detector
grid-bias resistor. This condenser was
shorted, but the least change of voltage
would clear it up.

Crosley 654

No Quality and Insensitivity.
through the set with a Jewell tester, we
noticed that the detector voltage of the
plate circuit was 90 volts.
further with the tests,
voltage of the 45 power tube was found

In going

In going
however. the

to measure 350, with a grid bias of only
slightly better than 12 volts.

Finally we plugged the analyzer con-
nection into the power-tube socket in
order to observe voltage variations as the
set went into and out of oscillation, and,
with a strong local station coming in and
with the volume control retarded, we
discovered a voltage of 300 on the plate
of the power tube.

The receiver was checked thoroughly
for leaky condensers, resin joints, in fact,
for everything one might think of that
might have some bearing on the existing
conditions, but without any noticeable
improvement; we checked even the resis-
tors of the various circuits in the belief

that the ohmmeter would lead to the
trouble, but it proved nothing except
that as the resistors became warm they
changed value to the extent of about
30 per cent.

When the difference in the resistors
was finally proved, the resistor R;, was
replaced the Crosley
stock: then the resistor R, was shunted
with a stock Durham unit of 0.1 megohm.

with one from

This procedure raised the control-grid
potential on the power tube to 55 volts,
and, with the Crosley replacement for
R, the plate voltage held steadily at
270 volts.

After these changes were made, the
tone quahty and sensitivity were so
greatly improved that the set was able
to pick up many distant stations that
had not been picked up before the set
was fixed.

Crosley 95

Wealk Reception Distortion.
Speaker field leads leading to the receiver
may be reversed.

with

Crosley Roamio 98

Inoperative. The tone
be short-circuited.

control may

Crosley 102

When circuit oscillates and loads up.
test the 637 second-detector tube, which
will usually be found to have low emission.

When this same set goes entirely dead,
the 0.1-mf. condenser across the power-
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transformer secondary will often be found
shorted.

Crosley 120 (Eight-tube Superheterodyne)

A very loud cracking, similar to static,
and a building up of volume, then cutting
off sharply and clearing up can be traced
to a small midget 0.02 condenser placed
between the 24 and 27 tubes, shoved
under the resistor strip. This trouble is
quite frequent in these models and hard
to find.

A tunable hum that is very bad in midget
receivers, particularly in the “gyp” make
and in the Crosley 120 series, can easily
be stopped by adding a 0.01 condenser
from the a.c. plate of the rectifier to the

ground. Precaution must be observed
to use a condenser of high-voltage rating;

It may
also be connected from the a.c. plate of
the rectifier to one side of the filament

otherwise it will break down.

to stop this annoying hum, which in
some cases modulates the signal so badly
that it entirely ruins reception.

Crosley 122

Type 24 oscillator fails to oscillate at
low-frequency end of dial, and new 24.\
won’t work at all in this dynatron circuit.
Shunt a 1-watt, 750-ohm resistor across
650-ohm volume control, and 24A will
work.

Wealk and Erratic Reception.
receivers of this model that have been in
the shop within the past several months,
we have traced the trouble to the by-pass
condenser in the B+ lead to the 35 if.

On six
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tube. These condensers weren’t totally
shorted out but had developed leakage of
from 65,000 to 25,000 ohms to gl'o'und,
and on one particular machine, this
leakage would occur only when the
receiver was placed in operation.

In these instances, this condenser was
cut out of the circuit, a new 0.1-mf. unit
was connected in, and the
worked like new.

Two other receivers of this model would
cut out at times and remain inoperative
for long periods. All voltages and resist-
ances would check normal. One re-
ceiver was totally dead, with all voltage
and resistance measurements normal.
The trouble was found in the 0.1-mf.
by-pass condenser in the B + lead to the
24 oscillator. This condenser was either
totally open or opening at times, causing
the receiver to cut out or be totally dead.

recelvers

Crosley 124

A dead set oscillated when a finger was
placed on the grid of the first if. tube
(35).
first-detector 24 tube was defective.

Fading. Look for cold-soldered joint
on i.f. transformer lug.

This was an indication that the

Intermittent reception, temporarily cured
by touching by-pass condensers or re-
sistors, is the fault of an intermittent
open in the 0.1-mf. condenser connected
between screens and ground. While the
set is inoperative, a small increase in
first r.f. plate current will be noted.
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Fading signal returns to normal volume
if set is switched off, then on again, or if
tube 1s pulled out and then reinserted.
Replace condenser block YW22412, which
contains four 0.1 condensers. Do not
make the mistake of replacing only one
or two condensers that seem to be giving
trouble. Replace seven—four in one can
and three in another. This also applies
to all sets t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>