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Whats Your Hwrry?

Youth is eager and impatient. 1t seeks fo
achieve suceess at a single bound. But older
people know from cruel experience that, sue-
cess is not acquived ina minute, nor a week,
nor amonth, If it were that easy to secure,
every one would be a President, a Supreme
Court Justice, or a millionaire captain of
industey, and the world would be like a
navy in which every sailor isx a captain!

“Learn to walk before you run’ is good
grandmotherly advice. The worst (ype of
ignorance is not knowing how mel there
is to know. Just because you have attained
the tirst. step in your elimb to sueeess, don’t
wet the idea you can skip all the other steps.

Build gradually that ladder of knowl-
cedge and experience by which you will rise
in radio. Be like the postage stamp, which
sticks to one thing until it gets there, and
you'll be able to stay at the top when you
do arrive,

5. R, haas, Viee President.
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There is More Than
OneW ay of Isolating

the Defective Stage

By WM. FRANKLIN COOK

N. R. !. Technical Consultant

HERE have been many diseussions on the

“hest” method of isolating defeets in radio
receivers. Most of these have been a waste of
time beeause arguments over favorite methods of
servicing cause one to lose sight entirely of the
very important fact that the wide-awake ser-
viceman should make use of any and all methods
he ean,

Why shoulkd a serviceinan have some pet method
of servieitng? In some instances this is the result
of the training of the individual, while in others
the servicemian has allowed himself to be gov-
erned by what he thinks are the limits of his
test equipment. Nctually, the only limits a ser-
viceman has are direetty due to his training and
his ability to apply simple reasoning to the radio
trouble he has encountercd. It is saurprising how
a few moments of thought, before touching the
test equipment, can frequently lead one right into
the correct method of determining the trouble.

Six Stage-Isolating Metiods

There are =ix basi¢c methods for localizing the
defective stage. Fach method has advantages, in
locating certain types of troubles, At times, one
or more of the methods will definitely place the
serviceman at a disadvantage, if followed blind-
Iy. Hence, it is quite important that yon don'’t
fall into the error of believing that any one par-
ticular method is the only one an individual can
use or should use,

The six basic servicing methods are :

1. The set
obsolete),

analyzer (whieh is now becoming

Wm. Franklin Cook

2. Point-to-point voltage and resistance measire-
ments,

3. Nignal tracing in the forward manner,

4. Sigual substitution in the reverse manner,
S, The circuit disturbance procedure,

6. Ntage niuting or stage elimination tests,

lot’s briefly cover the equipment necessary for
eiach of these methods; take up some typical
service problens and see just which methods will
work the best in each ease and then, how we ¢an
develop a combination which will quickly locate
any trouble,

1. The Set Analyzer Method, 'Fhis miothod of ser-
vicing requires a plug-in analyzer. Due to the
great number of different tube socket combina-
tions, o number of adapters are necessary to go
on the end of a pliug, which is placed in the tube
socket, The tube is then placed in the analyzer
and the various plate, grid and other operating
voltages are then checked; this method there-
fore is limited to checking supply paths and
parts. In the early days of radio, when cirenits
were extremely simple, this method of analysis
was favored a great deal. Modern complex cir-
cuits and the upset in the circuits caused by
analyzer cable capacities has resulted in this time
wasting method becoming less and .ess favored
by service experts,

2. Point-to-Point Measurements, In ihe point-to-
point voltage and resistance method, we require
only a voltmeter and an ohmmeter, Voltages are
measured at certain strategic points and then re-
Nistances are checked in those cireuits where the
voltages are found to be abnormal, This method
is quite a time saver over the set analyzer method
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and for certain troubles results in quick diag-
nosis.

3. Signal T'racing. Signal tracing in the forward
manner requires either some type of channel
analyzer or a vacuum tube voltmeter. For some
of these tests, a signal generator is essential as
a signal source. This system follows the signal
from the antenna to the output, so we call it the
forward method.

4. Signal Substitution. We start at the ontpnt of
the radio using this method, and work back to-
ward the input instead of going in the other
divection as in the forward manner. Instead of
checking the sighal, we insert a signal from a
signal generator. That is, we feed a signal from
a signal generator, at the proper frequency, into
the second detector, and then progressively work
back toward the input of the radio with onr sig-
nal generator. We can use just the loudspeaker
as an output indicating deviee or we can make
use of an ontput meter.

3. Cirewit Disturbance. This method reguives no
test equipment. This particular test procedure
consists of taking top caps ofl’ of tubes to listen
for a squeal or thud in the output. pulling tubes
out of the sockets and quickly inserting them
again, or momentarity short circuiting grid hias
supply cirenits. Any of these circnit disturbances
will eause a rapid change in the plate carrent of
that particular stage, which will cause a hoise
signal to travel through to the output of the
radio, providing the circuits between that point
and the loudspeaker are in good condition.
Ilence. by starting at the output and working
bhack toward the input. we can quickly localize
the defective stage in a dead reeciver,

Incidentally, while talking about the circuit dis-
turbance test, just how would yon apply it to the
radio shown in IFig. 1% Some of the tubes are
loctal tubes and they have no top caps. The Joetal
feature of the socket prevents the tube being
readily pnlled out of the socket and quickly re-
inserted.

The output tube however, is a standard tube and
can be quickly pulled out and replaced in its
socket. Then, when yon come to the 7C6 tube,
you can take a test lead or a piece of wire and
short circuit the grid temporarily to the sect
chassis. Every time you make and break the
connection, yon shonld hear a pop or thud in the
output. becaunse you are removing the (¢ bias volt-
age. This bias is obtained by a veltage drop
across the 27-ohm section of resistor 52, Removal
of the bias eauses a sudden and rapid change in
the plate eurrent, ereating a signal pulse which
is reproduced by the londspeaker as a thump.
pop or thnd.

When we come to the second i.f. tube, short cir-
cuiting the grid to ground would not have any
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offect on the output because no bias change is
involved. However, if we short circuit the
cathode to the set chassis, this again removes
the bias and we wlll get our noise in the output.
With the first i.f. tube, we can short the grid to
set chassis agnin because we have a bias coming
from the power supply. With the first detector,
we can short circuit the control grid to the set
chassis also. The only important thing to re-
member about this is we must change the bias
to make the plate current change and our short
circniting wire or test lead must be touched to
the proper points to cause this bias change. As ¢
general rule, short the control grid to the set
chassis when the hins comes from the power sup-
ply and short the cathode to the set chassis when
solf-bias is used. It is of course necessary that
we property identify the grid. cathode and other
elements for this purpose. A tube chart will help
in this identification procednre,

6. Stage Elimination or Muting. Although the
circuit disturbance test is limited mostly to lo-
ating a dead stage, it is possible to isolate
noisy or hum producing stage with no test equip-
ment by using a similar procedure. This time, in-
stead of listening for a thud. we listen for the
noise or hum to disappear, That is, we pull out
one tube at a time, starting at the input of the
adio. When we pull out the tube in the defective
stage, the noise or hum will disappear, thas in-
dicating where the trouble is.

Putting the Mcthods to Work

Now, let’s take a typical radio trouble and see
just which method would locate the cause of this
trouble the quickest. Figure 1 shows a diagram
of a typical modern radio. so let us consider in
turn three different defeets which would cause
weak reception, for instance.

1. Open Input Filter Condenser. Firvst, sappose
the input filter condenser, No, 53 on the diagram
is open. From yonr lessouns, you will learn that
an open input filter condenser results in low op-
erating voltages so the set will be weak, or if the
voltages are too low, the oscillator might stop
and the set wonld be completely dead. In this in-
stance, however, let's suppose that the signals
come through weakly.

The set analyzer serviceman would plug the
analyzer in each tuhe socket and measure all the
operating voltages throughout the set. Ile wonld
find that all the voltages are below normal thus
indicating a power supply trouble.

The point-to-point servicemun would make onc
or two voltage measnrements between B+ and
the set chassis and find this voltage lower than
he expected, thus indicating a power supply
defect.

Using signal tracing in the forward manner. we
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would start at the inpit of the radio and follow
the signal throngh to the output with a vacuum
tube voltmeter or channel analyzer, Fach stage
would show =ome gain in signal, but it would he
weik throughout. If we happen to have some
stage gain figures from the manufacturer or
know about what the gain should be in each
stage, we would find the gain in each stage to be
betow normatl, which wonld eause us to measure
the operating voltages with a voltmeter,

In the reverse signal substitution procedure, we
would start at the output and listen to the sig-
nal, as our source is moved hack toward the in-
put. Again we would find that each stage con-
tribmtes some gain, thus indicating that there is
no partienlir stage defect but that the trouble is
an overall trouble, indicating the power supply.

Finally, the cirenit disturbance test could be
tried althongh this test is of greatest nse in a
dead receiver. In fact, without a great deal of
experience, we couldn’t tell very much about a
weak receiver with the cirenit disturbanee test,
The fact that a signal comes through indicates
that all of the stages arve functioning after a
faxhion, anyhow,

The cirenit elimination method is of no value
for this trouble as no appreciable noise or hum
will usually he present.

Now, it ix obvions that the point-to-point ser-
viceman found this particutar trouble the gquick-
est, The least amount of time was <pent becanse
he only made one or two voltage measnrements
and almost immediately  discovered that  the
trouble had to he the power supply because the
voltages were so low. A resistance measarement
would show that the trouble was not due to a
<hort e¢irenit, and if he had had proper training
he would suspect an open in the input filter con-
denser, By trying another condenser. he would
quickly find the trouble.

Note that the fellow uxsing the set analyzer dis-
covered the same results, hut he spent too much
time taking measurements throughout the radio,
Some of the smarter set analyzer servicemen
would make a measurement first of the ontput
tube supply voltage and. if this voltage was he-
fow normal, they would know from their under-
standing of the eircuit or from previous experi-
ence that the voltage elsewhere was going to be
low also, and conld thus save some time, ap-
proaching the point-to-point man in efliciency.

Notice that the signal tracer methods or the cir-
cuit distnrbance tests require that the service-
man eventually use a voltmeter, indieating defi-
nitely that the bhasie equipment required for this
type of service job would be the voltmeter and
ohmmeter combination,

2, Open Primary In Antenna Coil, Now let's
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think up at signal cireuit defeet to <show how the
other methods are used. Suppose the primary of
the antenna coil opens up, Again the set would
e weak. The set analyvzer man wonld find the
voltages all normal and so wonld the point-to-
point measurer. The point-to-point man can use
his ohmmeter to measure resistance, but he
might measure the resistance of every single part
in the set hefore he would come to the defective
coil, untess he happens to start at the input of
the set,

Uxing the signal tracing procedure in the for-
ward manner, a signal measuring device would
indicate a loss of signal, comparing the antenna-
aronnd signal with that on the first detector grid

In the reverse methed of sigual substitntion, wc
would be at a slight disadvantage as we would
have to start somewhere near the ontput and
work back toward the inpnt, Using a signal geu-
erator, for instance, you could feed the proper
signal frequeney into the second detector and
progressively move the signal generator back te
the plate of the second i.f., the grid of the sec
ond i.f., the plate of the first i.f., the grid of the
first i.f., the plate of the first detector, the grid
of the first detector, and finally the antenna ter-
minal. In each instance, there would be a gain
in the output except in the last test, where the
output would drop. This indicates trouble in the
antenna coil,

In the circuit disturbance test. we wonld get
clicks throughout the radio but they would he

normal in intensity from all of the tubes. Of

course, we would have to know how loud they
should be, but if so, we would thus be led to
suspect the input eireuit.

The eirvenit elimination test would he useless -
less the open coil caused noise, As 1 will explain
Tater, this would seldom happen.

In this partienlar case, the forward signal tric-
ing procedure is the quickest means of finding
the trouble, although the reverse procedure will
also find it equally as well. Notice that the for-
ward method requires a signal tracing instri-
ment, while the reverse method requires a signal
generator and output meter.

3. Open Voice Coil. Now, if we chose some trouble
in the a.f. section which will cause weak recep-
tion. such as an open speaker voice coil, then
again the set analyzer and point-to-point voltage
measnrements would give no indication of the
trouble.

The forward signhal tracing method wonld find
the signals normal in each stage, indicating that
the trouble was in the loudspeaker or output
transformer. In the signal substitution proce-
dure, signals would be weak, again indicating &
trouble at the output.
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The ecircuit disturbance test. would give very
weak clicks from the output tube, indicating that
the trouble was in the output stage, output trans-
former or loudspeaker. Here we have a case
where the circuit disturbance test will gquickly
indicate the position of the defect, after which
we could resort to another measnrentent or two
with our voltmeter-ohmmeter combination to
point. to trouble in the loudspeaker. The signal
triacing procedures, either the forward or reverse,
woulld both locate the trouble. the reverse method
being the quicker, as we would tind weak output
from the start, rather than having to trace the
signal all the way through the set to find that the
trouble is in the output,

Weak reception happens to he a trouble which
usnally is serviced by one of the voltage mea-
snuring or signal tracing procedures. In a similar
manner, however, we could assume many other
dittienlties and we would find that in some caxes,
all the methods would show up the trouble, while
in others only certain tests wonld quickly lovcate
the trouble. If you happen to be following one
particular method of servicing in preference to
all others, then yon will find a certain percent-
age of the troubles quicker than the next man,
who may be using another method. However, if
you are familiar with every method of testing,
you can take full advantage of basic service
equipment and adapt procedures to each individ-
ual ease, Let's go on and see how,

Trouble-Making Parts

Biefore taking up equipment and basic service
procedures, let's consider the troubles encoun-
tered by a serviceman. He may find defects such
as g dead set, weak reception, hum, distortion,
oscillation, intermittent reception or any com-
bination of these,

What parts are most generally found defeetive?
From practical expericnce, 1T woudad list them in
order; tubes, condensers (by-pass and filter), re-
sistors and coils,

Tubex top the list as they can and do cause any
and all of the troubles mentioned above and are
one of the “weak links in the radio chain.” IHenee,
tubes must be checked, Some servicemen make
the preliminary  trouble-isolating  tests  first,
starting the tube test with that one in the par-
tienlar defective stage, while othwers may test
all of the tnbes hefore testing anything else,
Fither method may he used, but all of the tubes
should be checked, if for no other reason than
that the customer expects it, That is, the cus-
tomer knows that there are tubes in the radio
uand he undoubtedly hopes that the trouble will
be *just a bad tube.” Sometimes the customer ix
right. the trouble is only in the tubes, By check-
ing the tubes, you can at least satisfy the cns-
tomer on this score.

Condensers are next, hoth by-pass and filter

unttx being frequently found bad. Variable con-
densers and frimmers are not often found de-
feetive, but must be remembered if the elimina-
tion procedure leads to a circuit containing them.

Now, whieh condensers in the set are the proha-
e ones to break down? Generally, the condenser
that breaks down will be one that is under an
electrieal strain, so we ean concentrate our initial
texts on sineh condensers as are connected to
the plate and sereen grid civeuits, Thix would
of course include the tilter condensers, Thas a
condenser break-down usually canses improper
operating voltage.,

In intermittent cases, of course, the offending
condenser could he any one in the radio. par.
tienlarly if the indications are for open con-
densers. Wateh out particulaudy fer open grid
return by-pass and coupling units,

In modern radio receivers, we will seldom tind
resistors defective, except the voltage divider,
where one is used, Some types of voltage divid-
ers, such ax the metal housed ones, may develop
i poor contact at one of the terminals, Most of
the other resistors have practically an indetinite
life and will seldom he found defeetive except
where a break down in a tube or condenser has
resulted in an excess current tlow through the
resistors, For instance, if plate hypass condenser
28 breaks down, then resistor 34 wonld pass ex-
eess current and probably would burn out,

We are finally left with coils, transformers,
chokex and the speaker field, all heing devices
containing a number of turns of wire. We do
sometimes have trouble with the coils. We might
have short eircuited turns, corroded contacts
cauxing an open cirenit. or in a few instances
the coil might be damaged duae to excess current
flowing through it from some other hreakdown,
However. when we are considering the usual
causes for a radio breakdown we must take them
in approximately the order—itubes, condensers,
resistors and tinally eoils,

Test Equipmoent Needed

Now, notice that the order of usually defective
parts indicates the hasie cquipment necessanry.

A good multimeter which has voltmeter and
olunmeter ranges is an absolute essential, regard-
less of the method of testing you follow, A xignal
generator is also a necessity beeause you must
align receivers and by making full use of the
signal generator and output meter, it is possible
to follow the reverse method of signal substitu-
tion very suecessfully. In addition to these two
haxie instruments, you will of conrse need 1 tnbe
tester when yonr Imsiness is established,

The only system requiring any additional equip-
ment is the signal tracing method by the forward
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sories of test=, which does require some type of
chamnel  analyzer  or vacuum (ube voltmeter,
Notice however, that any trouble that can bhe
shown up by the forward method can be dis-
covered by the reverse method of signal tracing.
Ience, the forward signal tracing procedure re-
quires special equipment which will be a time
saver if you do enough business to make it worth
while, but otherwise you can get along very well
with the basic equipment.

Assuming you have this basie cquipment. you
are probubly wondering how yon wonld know
which proceduire to follow, It ix possible to adapt
i combination of these testing procedures which
will quickly localize the trouble and to thus have
2 basic service procedure which can bhe used, re-
wardless of the trouble,

Busic Nervicing Technique

Congider an average radio set. such ax the one
in Fig. 1. We have a power supply, an audio
amplifier, a second detector, an intermediate
froquencey amplitier, a tirst detector and an oscil-
lator stage, The second deteetor is the separa-
tion point hetween the r.f.—i.f, system and the
aundio systenn. lHenee, it we make some type of a
disturbance test or signal tracing test at the grid
of the first andio tube, we can immediately de-
termine whether the trouble is in the andio am-
plitier or ahead of that point. 1f the set had a
tuning indicator, it eonld be used to give this
indication—if it works normally, the trouble
must be in the audio section and vice-versa, Also,
a measurement of the B34 voltage at the output
of the power supply will determine if that sce-
tion is working properly. IHenee, two tests allow
us to determine the condition of the power sup-
ply or whether the trouble is in the audio or
radio frequency portion of the set. Then, one or
two more tests in the defective section of the re-
coeiver will usually localize the trouble definitely
to a particular stiage or tube, where we can con-
centriate onr testing efforts, It is important that
this basic procedure be learned, because it can
he used regardless of the trouble and is o basis
of the effect-to-cause method of distgnosing,

Effect-to-Cauxe Reasoning

This effect-to-cause system is simple—yon just
let the operation of the radio tell you where the
trouble is! Then you can automatieally choose
the proper service procedure for that troubte.
The method is just one of reasoning out the
possible trouble from the action of the radio, plus
the results of a test or two.

Reasoning in this manner is the important habit
developed by the truly successful serviceman. An
apprentice would have trouble trying to follow
such a procedure, Two improperly operating sets
conld be brought in and placed before an expert
who would quickly locate the tronble, To a be-
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ginner, the indieations nuty appear to be almost
the same and he may be quite puzzled by the dif-
ferences in proecdure followed by the experi-
enced man, Just why a partieular procedure
would be adopted in each case depends upon the
experience ot that individual. Ile may have had
the same trouble come up many times in the past
in that particalar model radio, and thus from
practical experience he may go right to the
trouble, e may just have a huneh, This hunch
is not just a wild gness, it is the result of his
brain autonatically sorting out indications and
wrriving at a paobable solution of the case, That
is, something about the output of the set may
tell him detinitely that the trouble is in a par-
ticular seetion of the radio and from this in-
formation or from one or two tests, he can then
follow the method of checking which will most
quickly localize the defective item. In mauny in-
stanees, this process may be <o antomatic that
he wonld have diflieulty explaining why he fol-
lowed the particular procedure in preference to
another,

In practically every instance, the experieneed
man will make measurements which yield the
most  useful information, Just why would a
mcasurement of the sereen grid and plate voltage
of the output tube bhe a fair indication of the
condition of the power supply, in preference to
some other point? Look at the diagram in Fig. 1.
Notice that the connection which is made most
directly and throngh the least amount of resist-
ance from the power supply is that of the sereen
grid of the output tube. The plate of the ontput
tube is connected through the output trans-
former which has low resistance. Ilence. if these
voltages are normal, then the output from the
power supply must be normal. If these voltages
are quite low, then something is the matter with
the power supply or else there is quite an over-
toad on it. This overload could be in the power
ontput tube itself, which would mean that this
output tube is either gassy or has a lack of bias,
In turn, this lack of bias condition could be
cansed hy o leaky coupling condenser.

Notice that if we tried to measure the plite volt-
age on any other tube in the set we would have
additional resistance in the circuit. With a high
sensitivity moeter (5000 ohms per volt or higher)
this additional resistance wounld not be much of
a handicap as long as the varions by-pass con-
densers were in good condition, ITowever, as a
practical ease, look at condenser 2¢ which is an
S mfd, electrolytie. This condenser could be
leaky so that the plate voltage on the first de-
tector and oscillator tubes, as well as the screen
grid voltage on the two intermediate frequency
tubes, is way below normal. Because of the 4700
ohln resistor No. 32, however, the plate voltages
on the remaining tubes may be almost normal.
Ience, a guick cheeck of the output shows that
the power supply is o.k.. and as this leaky con-
denser would eanse weak reception or mayhe a
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Al

dead set, we would localize our trouble about the
input. A gqnick cheek of the operating potential
here wonld show it to be mueh below normal,
which wonld lead us back to this condensoer.

Eramples of Effcet-to-Cause Reasoning

1. Dead Receiver.  As an example of effect-to-
cause reasoning, consider @ dead receiver. Re-
mardless of the canse of the receiver being dead.
the cirenit disturbance test is the logienl pro-
cedure to follow. This pernits the trouble to he
localized to some one particular stage or section
of the radio as quickly as possible, even without
connecting up the test equipment. For instance,
if we don't get a click when we pull out the out-
put tiube, the trouble is ohviously in this stage,
in the speaker or in the power supply. A quick
voltage measurement for plite and sercen grid
voltages would determine whether the trouble
was in the power supply or not, If hoth plate and
sereen grid voltages are present, the tronhle
mist be in the tube, the output transformer or
the speaker. Of these three items. the tube would
be the next most logieal item to test, aud tinally
the output transformer and the speaker. Remem-
ber when we measured the plate voltage, we
antomatically  choecked continnity through the
ontput transformer primary and also found ont
that the by-pass condenser No. 49 wis not short
cireuited, If the transformer was open or this
condenser short circuited, we would not have
had plate voltage, Yon sce. a voltage measure-
ment ix not only a test showing how much volt-
age is present, but even more important, this
test shows whether or not proper continuity ex-
ists,

For instance, a very frequent trouble vesnlting
in a dead receiver is a laek of scereen arid volt-
age on the if. tubes, If owr ¢irenit distnrbance
test leads ns hitek to the second if. tube, a quick
check of plate and screen grid voltage nay show
A laek of sereen grid voltage. Now, an ohmmeter
hetween sereen grid and set chassis would proba-
bly show that condenser 33 isx broken down. Iie-
sistor 27 could also be open, which could he
checked with an ohmmeter back to the B+ cir-
cuit, but notice that I made the check from screen
grid to chassis, Why? Because the by-pass con-
denser breakdown is the more common of the
fwo troubles,

If our cirenit disturbanee test leads us to the
first i.f. stage instead of the second. you might
think that again we have a lack of sereen grid
or plate voltage. However, notice from the c¢ir-
cuit that any trouble that wounld remove these
voltages from the first tube would also remove
them from the second except for an open in inter-
mediate frequeney transformer No. 29. Hence,
a lack of plate voltage on the first i.f. stage would
probably miean that this transformer is open.
A measurement of correct voltage at the second
i.f. plate, would prove we were right.

Of course, if you wish, you could follow the Rig-
nal tracing procedure instead of the cirenit dis-
turbance test, This is cortainly permissible, but
it tukes more time to do it. If the trouble is near
the output. the reverse method would show it
more quickly than the forward method and vice-
versi. Therefore, since the method of signal
tracing depends mostly upon the equipment youn
have. you might happen to be following the
wrong  procedure for any partieular trouble,
which means that you have practically an even
chance of spending more time than necessary
in locating the trouble.

2. Distortion.  Considering distortion as another
trouble, we would in all probability tind that this
distortion is an audio trouble or is caused by the
output filter condenser. The voltages are wsually,
but not always affected. For instance, o leaky
coupling condenser 47 could cnuse distortion and
voltage measurements would show this up. be-
cause this wonld make the grid poxitive, cans-
ing the output tube to draw high current.
thus eausing low plate voltage, Al<o, measnre-
ment of the grid voltage on this tube wonld show
up this leaky condenser, becanse the grid would
be positive or there would bhe a voltage drop
deross resistor 48, where we wonld nol expoct
to find one.

On the other hand, an open output tilter con-
denser will cause a loud hum. loss of low notes
which results in distortion and may perhaps re-
sult in weak reception by causing inaudible ox-
cillation in some stage. This would not be shown
up by an analyzer method, however, nor woull
the point-to-point  voltage measurement menn
anything., beciuse the voltages wonld not he af-
fected, Tlere is a case where observations of
the set action are important. Notice the defeetjve
output tilter comdenser causes hum, oscillation
and weak reception as well as distortion, so if we
tind all these ¢lies along with the distortion, we
shonld cheek the condenser tirst.

3. Noise, A noisy set or one with hum in one of
the stages may he found. The cirenit elimination
test is quite logical for finding the defeet. ax re-
moving the tube in the defective stage stops the
noise or hum.

What causes noise anyway? Any sudden or
sharp change in current causes noise in the out-
put. Hence, an intermittent contact in any cir-
ciit earrying enrrent. results in noise,  Notice
that this contact can be anywhere in the cirenit
and can even be in one of the parts. such
as in a tube. resistor, condenser. coil or a con-
nection. In coils particularly. it ix caused by
electrolysis (eorrosion).

Suppose we pull out a tithe and the noise stops,
How can we tell if it ix in the plate or the grid
eirenit? If it is a plate cireunit tronble, it wonld
show up whenever cirrent flows. So, remove the

Page Nine
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tube, then cotmeet a resistor hetween the plate
terminil of the tithe socket and the cathode sock-
ot torminal so current can tlow throuzh the plae
cireuit parts. Use abont a 10,000 ohim, 10 watt
resistor in a power outpnt stage or abont a 50.-
000 ohni, 1 watt resistor in other stages, (This
tost does not apply to a rectifier tube—the filter
condensers would he rnined.) I the noise is
eansed by plate civeuit trouble, it will now show
up. Otherwise, insert the tube and short cireuit
the control grid signal input eirveuit. 1f the noise
ix still there. then the tube or one of the other
circnits (sereen grid, cathode or filament) is at
fanlt. Incidentally, don’t short circuit the bias
supply when you make this grid circuit short,
For instance, @ short eivcuit across resistor 48
in Fig 1 will kill the signal input cirenit of the
output staze, but does not affect the hias to the
type 41 output tube.

A similar circuit elimination or cireuit muting
procedure <an he followed to locate hum.

b Intermittent reception. An intermittent con-
dition is sometimes the hardest to find, bt sig-
nal tracing methods ean be nsed to indicate the
defecetive section quickly. You can leave your
sienal tracer connected to the sccond detector,
for instance. and determine if the trouble is
ahead of this point. That ix, if the signal fades
in yvour indicator as well as in the output. then
it is hetween the antenna and this peint, Other-
wixe. it ix hetween the signal tracer connection
and the loudspeaker. Now., you can move the
signal tracer in the correct direction, toward the
location of the trouble, until you pass through
the defective stage.

The signal substitution method citn also be used
for intermittent receivers if the set ix very in-
termittent. This method is not =0 good where
the trouble only shows up once in a while, how-
ever, particularly with hattery-operated signal
senerntors, as you may have to leave the signal
generitor on <o long that its batteries are run
down. Unless the set goes dead and stays dead,
the eircnit disturbance or stage elimination tests
could not he followed, because pulling a tube
will generally shock the set hack into operation.

With a sensitive voltmeter, it is possible to make
a1 number of practical tests for intermittent
tronble. With a voltmeter having a sensitivity
of H000 ohms per volt or more, you can leave
the meter connected across the automatic volume
control cirenit of the set. If the intermittent
condition is between the antenna and second de-
tector, then the a.v.e. voltage will change, thus
indicating the defective section. (Watch the
tuning indiciator if one is used.) Also, if you sus-
pect the trouble is a power supply circuit trouble,
vou can leave a voltmeter connected temporarily
across the power supply cirenit. If the voltage
changes, this will be indicated by the meter.

Page Ten

Intermittent fading ix just a ciase of weak recep-
tion which oceurs at intervals. If you know
what ean eause weak reception in the defective
section. you have an important elune ax to the
tronble,  Be particularly suspicions of hy-pass
condensers opening up. The case of a tubular
condenser ean be twisted with the fingers to
check this, ax the open usnally ix at the termi-
nals, Also, 2 wooden dowel or rod ean be used
as a prohe to move wires and parts, Don't he
afraid to pull on leads, If yon ean eause the
trouble to appear with any of these tests, then
replace that part regardless of how it fests and
try out the set,

Conclusion

Now. in conclusion, several points shonld be re-
membered. Don't “get in arut” and try to ser-
vice by only one of the six basic methods; use :t
combination of these methods which will locate
the defective stage in the gnickest possible man-
ner. Don't be afraid to experiment with methods,
try them all. Adapt them to your particular
(-qlliplll('l‘ll, and personal preferences.

Romember to deal with probabilities, that is
learn to o directly to the most probable defect-
ive item ftirst, then proceed to localize the de-
fective stage if your first thought is wrong.

aeh fault hasx its own eharacteristic sound
which cannot he described, hut can be recognized
after being heard a few times, You can soon
learn the difference between a leaky coupling
condenser sound and a voice coil rubbing on a
field pole. They both cause distortion, but they
certainly sound different,

The N.R.I. plan for gaining practieal experience,
deseribed in your course, is very important as
it helps to give you this experience of actually
hearing the sounds produced by varions defects,
1t you carry out this plan faithfully, yon will
introduce various defects in a receiver and lis-
ten te its entput. Then you can try all of the
service methods and see just which one locates
the trouble the quickest.

Of course, we are not trying to help you service
quickly just to astonish your customers. The
quicker you ean service a radio, the more radios
you can repair in a given length of time, and
hence the greater can be your earning capacity.
I'his is true whether you operate a spare time
or a full time business. The man who has to test
every part in a radio before he finds its tronble
certainly cannot make very much because he
cannot handle enough receivers a day. Of course,
when you are just starting out, you are bound
to encounter a few unusual troubles which will
take veu hours or days to clear up. However,
as your practical experience increases, you will
find that even the most diflicult troubles can be
located quickly.
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viation’s Lonely Men

The Editor of NATIONAL Ranio NEws is grateful
to the magazine, “Forward.” for permission 1o

reproduce this article by John Alan Clayl,

A VIOLENT storm was lashing across the

Rockies, And something had happened to one
of the motors of the big bimotored plane which
conld have otherwise tlown above the storm,

A erash? That might have heen the result ten
years ago. As it was, the plane stayed aloft tong
enough to reach an emergency landing tield on
o hich, tlat mesa,

There doesn’t seem to be anything very dramatice
abont that. It's such an everyday occurrence that
of conrse, it doesn’t get reported in the news-
papers,

The place where you'll tind the dmma is in the
livesx of the men who manned the emergeney bund-
ing field. They have the loneliest job in aviation.
Ax far as publicity and glory are concerned, it's
i forgotten job. Yet without these men today's
seven-league strides in aviation safety would be
only a vague dream,

o back to the beginning, which was not =0 many
years ago. Everyhody knew that if you were go-
ing to have airlines that would operate at all
hours and in all weather, you'd also need lights
and radio beacons to mark the way, No govern-
ment engineers set about the tremendous task of
building a system of inland lighthouses,

It was an epochal accomplishment, Nature had
set up staggering  obstacles in the form of
swamps, deserts and mountains, 1 the location
of the beacons and landing fields could have been
fitted to the most convenient terrain, it might not
have been stch a ditlicult job. But an uairline has
to be the short line, laid out “as the crow ftlies.”

Typical was the situation that confronted the
engineers when they tackled Thanksgiving Peak
in Arizona, A crude trail went part way up the
ragged face of thix violently steep mountain, But
then the trail disappeared. leaving only steep
eliffs. Tt was a job for a man to get up to the
sumntit, and mueh more for a man burdened with
equipment, The engineers solved the problem by
rigging up a cable line operated by an automo-

Finding out about the weather is only part of the

airways keepers' job. Send'ng out the information

to planes in the air is equally important. From

this compact booth, weather reports take to the
airlines,

bile far below. Sure-footed burros earried the
equipment up other meuntain slopes where there
wis some semblianee of a trail,

Deacon by beacon, the airline markers were put
in place, FEmergeney tields were laid out. But
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when the big job was completed, the work had
only begun.

Somehody had to take eare of this complicated
20.000 mile system of airways, and that's where
aviation's lonely men enter the picture. Some of
them take eure of the nearly three hundred emer-
seney landing fields. Others rend the inland light-
houses. Every fifteen miles tliere are revolving
heacons. Some of them are raken ecare of by
meehanies wheo usually cover a 200-mile streteh.
T"hey make daily trips to cheek all equipment il
replace hurned-out light buths.  Other lights in
isolated sections are cared for by men who live

The men who take care of the nnmanned beieons
don’t have an easy life of it, either. In all Kinds of
weitther they have to make their appointed
rounds. Part of their traveling can be done by
automobile, but sometimes they have to take to
horsebilck, or even snowshoes.

Two mechanics found :un odd use for their own
beiteon recenrly. In Grear Salt Lake there is a
revolving heicon loeated on Autelope Island. The
water had receded to such an extent rhat it was
possible to haul the acetylene tanks and new
butbs aeross the lake hed in a wagon., Of course,
there were shallow pools and nasty sinkholes.
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A typical airways radio station.

It has the important job of keeping airliners on

their course.

there and tend the single light.

Rated as one of the most isolated of all is the
lonely beacon at Little I'ass. Nevada. 1t is perched
on a high rock, 6,860 feet above sea level. You
might say that the nearest neighbor is eightcen
miles away beecause that’s the distance of the
beacon at Silver Zone. During the winter, when
snows blanket the mountain passes, the keeper
of the Little 1’ass light communicates by means
of tltashing mirrors. No lighthouse keeper on o
rock-bound seuacoast ever had a more solitary job.
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It was night by the time the men were ready to
start back. On the salr-encrusted lake bed of this
intand sea there were no landmarks—just dead
flatness. Getting lost might be serious, but they
didn’t have to worry. On the mainland was the
steadily winking beacon of their own home sta
tion ! 1t guided them back across the salt wastes.

The nen at the emergency fields have plenty of

work to do. They have numerous weather instru-

ments to consult, and each hour they teletype
(Page 20, please)
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RADIO-TRICIAN

etvice Sheef

Compiled Solely for Students and Graduates
TIONAL RADIO INSTITUTE, WASHINGTON, D.C.

Crosley Chassis No. 5549

VOLTAGE READINGS—AT 17.5-VOLT LINE (A.C.)

Tube Socket PIN NUMSBER
Tube Function No. | No. 2 No. 3 No. 4 No. 5 No. 6 No.7 No. 8
IA7GT Oscillator-Modulator 0 1.4 104 62 -3 104 —— ——
INSGT I.LF. Amplifier 0 4.5 104 104 —_ — 30 —
IH5GT Det., AV.C., Ist Aud'o 0 3.0 17 17 —_ Ciode 1.5 50J.8.
IASGT  OQutput 0 6.0 100 104 —_ 30 45 ——
117Z6GT Rectifier 58.5 A.C. 1175 AC. 1175 A.C. 135 117.5 A.C. 00 124

Power Qutput approximately 900 M.W. Watts at [17.5 volts, 30 watts,
Above readings will be approximately 10% less when checked on d.c. power circuit.
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Alignment Procedure

The chassis of this receiver is connected to one
side of the power supply and for this reason
all test equipment should be thoroughly insulat-
ed in order that the power supply will not be-
come short-circuited while aligning the receiver.

To align the receiver it will be necessary to re-
move the screws which fasten the Phono-board
and carefully lift up front end to gain access
to trimmer condensers.

Connecting Output Meter

Connect one terminal of the output meter to
the plate and the other terminal to the screen
of the |ASGT output tube. Be certain that the
meter is protected from d.c. by connecting a
condenser (.1 mfd. or larger—not electrolytic)
in series with one of the leads.

Tuning the I.F. Amplifier to 455 Kilocycles (a)
Connect the output cf the signal generator
through a .02-mf. condenser to the grid cap of
the IA7GT oscillator-modulator tube leaving
the tube's grid cap in place. Do not use a
ground return from the signal generator unless
it is found to be absolutely necessary. If it is
found to be necessary, a small condenser
approximately .001-mfd.) should be connected
in series with the ground terminal of the signal
generator and the receiver chassis. KEEP THE
GENERATOR LEADS AS FAR AS POSSIBLE
FROM THE GRID LEADS OF THE OTHER
SCREEN GRID TUBES.

{b) Set the station selector so that the plates
of the condenser gang are completely out of
mesh and turn the volume control to the right
{ON}.

(c) Set the signal generator to 455 kilocycles.
{(d) Adjust the 2nd if. trimmer condensers for
maximum reading on the output meter.

{e) Adjust the trimmer condensers located on
the Ist if. transformer for maximum output.
[f) Repeat operations (d) and (e]) for more
accurate adjustments.

ALWAYS USE THE LOWEST SIGNAL GEN-
ERATOR OUTPUT THAT WILL GIVE A
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REASONABLE OUTPUT METER READING.

Aligning the R.F. Amplifier
When aligning the r.f. amplifier the output lead
from the signal generator should be connected
through a .0001-mf. condenser to RED wire
connecting to the loop and the ground lead to
the receiver chassis (through a condenser).
Before aligning receiver check the position of
the pointer by opening gang all the way; the
pointer should then split the 1600-kilocycle
calibration point.
(a) Set the signal generator to 1400 kilocycles.
(b} Tune gang to 140 on the dial, then adjust
oscillator trimmer (rear section of gang) for
maximum output.
(¢} Adjust antenna trimmer
gang)} for maximum output.

RELAY

The receiver, when plugged into 110-volt cir-
cuit, will operate on the batteries until rectifier
warms up and trips the relay. When relay trips
there should be no decrease or dead spot in
output as rectifier should be warmed up suffi-
ciently to carry load and give a slight increase
in output due to higher plate voltage available.
The relay is insulated from the chassis and care
should be exercised when probing so as not to
short it.

In earlier models the relays have three sets of
contacts and the single side must make contact
at all times. The double side must make con-
tact when batteries are used and both contacts
(double contact side) must break when oper-
ated on 110-volt circuits. Later models the
single contact side was omitted and a flexible
braid connection used instead.

{front section

{VU(.IDV NOTH 6 VOLT ' BATTERY

Ae_a- PHONO )
CEas ——= .
paa =It"" _)—u,ﬁ
. 5= AC=-DC LINE CORD
'8 AND PLUG

45 VOLT "B" BATTERY (2)
READY 382

snlou

VOLUME CONTROL
SELICTOR. B ON-OFF SWITCH.

Bottom View
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of call letters for fom, sta-
tions, the tirst letter cor first two letters) indi-
cates the station’s nationality, By internationatl
agreement, U, 8, gets the letters Ko N and W
K is for stations west of the Mixsissippi river, W
ix for stations cast of the river. and N is for
Navy and Coaxt Guard stations. The next num-
ber indicates the frequeney assignment in abbre-
vinted form, 173 station assignments range from
42,100 kel to 49900 ke, ; the first figure and the
last two zeros are dropped because they are the
<ame for all stations, so a statien operating on
45,700 ke, would be given the mumber 57. The
final group of letters indicates the location of the
station: thus, Boston ix B, San 'raneixeo is S
District of Columbia is DO, ete, I'ypieal assign-

In the new system

ments are KIGLA (4500 ke, Los Angelesy
WHTC (46,700 ke, Chicago) @ WHRPIE (45,300 ke,

I'hiladelphing ; WTAE (47500 ke,

nri
The hnge, torpedo-shaped aerial gtructure on top
of the Empire State Duilding in New York City
has heen fitted with special filters so it can han-
die thyee different programs at the same time,
1t serves the NBO television transmitter, an fo.
transmitter, and a cue transmitter handling only
niessages for radio operators,

wor i

The mystery of how hats iy at top speed through
winding, pitch-dark caves without crashing into
wialls has been solved by a group of llarvard
seientists, They found that bats in flight produce
extremely shrill super-sonie sounds, too high-
pitched for human ears, and listen for the re-
flections of these sounds as bounced back from
obstaclex, The prineciple is es<entially the same as
that of the super-sonic altimeter tried out for
airplanes and the echo sonnding device nsed to
determine wiater depths, Measnrements indicated
the bat cries were loudest at H50,000 ¢ycles per see-
ond. whereas man can rarely  detect sounds
higher than 20,000 e¢ycles per second, In tests, the
hats had no difliculty in tlying when their eyes
were blindfolded, but blundered helplessly into
objects when either mouth or ears were cover ml
Thus, bats are continually “flying the beam.
just as air liners fly along radio beams through
the sky.

Pittsburgh).

wor i
Radio dealers in larger cities complain that
camera-sized receivers are being stolen right
from their comnters and carried out of the store
undernenth loose-titting coats, One dealer at-
taches o small bell to eaeh set, and has thins

canght one of his sets as it was about to get
through the door, Other dealers anchor the loop
acrial straps to the counter with padlocks,
nori
A G4-tube superheterodyne receiver is used at the
new Washington, . C, airport for reception on
the 130-megacyele aireraft band. The set has
three if. amplifier sections. with i.f. values of
30 me., 7 ome. and STme,, respectively,
nort
A single announcement on the “Lone
radio progeam, offering a Lone Ranger
invenile listeners, hrought 1307000
—n i

Ranger™
badge to
POSPONRES,

When the pnblic address system used for dis-
tributing muxic to the different sections of a
Washington, D, . sanitarinm went dead, N
Comnumications (nusull.mt I'anl 11, Thomsen
wax enlled in. Starting at the amplifier, he dix-
connected the main two-wire transmission line
and measured the resistance hetween the twao
leads, then measured a given length of the wire
to determine its resistance per foot, A\ little eal-
cutating showed that a short-cireuit existed abont
75 feet from the amplitier, so up he weat to the
aftie five storiex above, Wites branchoed out in
all directions here from the main transmission
line : by cutting into each pair in turn and cheek-
ing its resistanee, he tinally isolated the hranch
line which had the short. It was okay up to the
point where it entered a wall, so there was noth-
ing elxe to do but tear into the wall, Removing
the Kraft paper and rock wool exposed a squir-
rel's nest, with the wire running right through.
Squirrels had eaten away every \pv(l\ of insula-
tion. and continued rubbing of furry bhodies
against the wires had polished the copper so
that a dead short exixted.
wori

A phone call will bring to any airport within
the Lox Angeles area an aireraft radio service
truck which contains everything needed to repair
or replace the radio equipment on any airplane,
from the smallest Piper Cub Trainer to a Trans-
atlantie Clipper. This Lear Avia maebile shop con-
tains its own power generating cquipment, along
with elaborate radio test equipnent, a full assort-
ment of tools and spare parts arringed on two
workbenches inside the truck body, outside elec-

tric power connections for starting airplane
motors, floodtights for night work. fire extin-
auishers, four Learadio aireraft transmitters,

fonr Learadio aireraft receivers, and four Tea-
radio direction finders.
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“THE FOLLOWING
IS TRANSCRIBED—"

What is an clectrical transeription, and how is it made? You'll find the
ansicers to these tico questions in this fageinating behind-the-scenes article
by Ronald Banks, which ix veprinted from the May, 1941 issue of Mechanir

Tlustrated.

Read how radio men meet famous radio artists as part of

their daily work at broadeast stution studios,

Shirt-sleeved control
engineers are intent
while a program is
being transcribed for
radio, at the Na-
tional Broadcasting
Company's  studios
in New York. The
engineer at the
phone is telling the
production manager
to speed up the pro-
gram so as not to
run beyond the 15-
minute limit,

WEATING performers caress a microphone

and a turntable whirs in a gadget-strewn con-
trol room high above the clamor of Manhattan.
An airplane roars into the sunset, a turntable
spins again and the sound that was carved on a
dise thousands of miles away pours into homes
on the other =ide of the continent.

This is the swift sorcery of transcription record-
ing. a new field of creation born from the fusion
of radio and phonograph. It is a mad, merry
magic out of which an industry has arisen.

I was introduced to it the day I watched Glen
Gray wearily reassemble his Casa Loma boys and

Page Sixteen

zive the downbeat for his fourth attempt to record
it number. Three times they had huddled around
the turntable listening to the playback, and three
times that infernal tic-n-tac punctuated Kenny
Sargent’s voice during the vocal,

Despite the sleuthing of recording engineer Bill
Williams, the origin of the guilty noises could not
be ferrcted out. The recorder wus in perfect
order, the lacquer-coated discs flawless, the
mikes without defect.

Kenny stepped softly to the microphone once
again, but had gotten out no more than five notes
when the production manager lunged forth with
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An NBC recording en-
gineer peers info a
microscope while a rec-
ord is being made, to
see if any flaws have
occurred during  the
transcribing.

a cry, whipped open Kenny's jacket and trinm-
phantly held aloft a large silver watel , ., the
singer’s prized heirloom !

There wis no more trouble,

The studio, T was told, was lined from floor to
ceiling with rock wool, to prevent sound distor-
tions and reverberations, The wool, which is the
sane material used in insalating homes, was
covered by perforated asbestos boned.

Off to the right was an oblong, glass-windowed
room, filled with intricate apparatus, This was
the control room from which the production man
hears the program just as it goes onto the recowd,
It is from this room that he gives orders as to
tempo and pacing, and signals for more or less
volume,

Glen had rehearsed his boys thoroughly before
they came to the studio, so the routine of the
fiftecen-minue program they were about to record
had been mastercd to the last drum roll and
saxophone wail,

When everything wis set, Bill Willinms and 1
hurried to hix cubicle on the floor below, and
he surveyed the machine which was to eteh words
and music onto a platter.

e east shavp glanees over every inch of the
horizontal lathe, then gingerly placed a lacquer-
conted aluminmm dise atop it, It was then 2:55

and Gray was to start recording in tive minutes.

“There's plenty of time,” said Bill. “Let me show
vou how this works, Sce this wire?”

e pointed to the center of the lathe, where the
wire wax attached to what he called a “cutting
head,” and traced it to a plug on a hnge switeh-
hoard which formed the entive wall of the cubicle.

“The sound signals from the microphone are
amplitied thousands of times, then fed to the
eutting head through this wire,” he explained.

“Now take 2 look at the cutting head. Inside the

metal housing ix a permanent magnet and 2
coil. Inside the eoil is an armature that moves

back and forth just like a phonogrph pick-up.
Allixed to the armature is a sapphire stylus
which protrudes ., . and that is the actual cut-
ting point, digging out chips of lacquer from the
dixe”

The sappliire stylus, he explained. is used beeause
it is less brittle than the dinmoend oi.es employed
in phonograph recordings and is less prone to
wear down than steel ones.

“Look closely.” Bill said. “and you'll see that
the stylus is cut to a ‘v’ point, corresponding
to the shape of the final groove. Amplitied cur-
rent is passed into the coil, which generates
magnetie lines of force, making the armature
move bhack and forth, This creates the wiggles
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which are carved on the record.”

Bill suddenly became tense . . . thirfy seconds fo
Sooclock. . Lo Swiftly he atlixed the cutting edge
on the lathe, Hix fingers poised over the switeh,
Sharply on the hour he “cut in™ the mike, The
turntable spun, and the voice of the announcer
cante over the londspeaker:

“We present at this time, ladiex and gentlemen,
Glen Gray and hisx, ., "

A erash burst into his words, He stopped short,
and & babble of voices in loud argument eiame
through as a tiny spiral of stringy wax formed
on the disc. Bill's lips widened into a grin as
he shut off the current and moved toward the
door,

ST bot that's Peewee Hunt again,” he said.,

Snre enongh it was, ax we found on entering the

speed of thirty-three and a third revolutions per
minute without a snag,

Carefully Bill lifted the dise from the lathe and
bore it trinmphantly upstairs where the hoys
were waiting for the playback. The record, Bill
told me, wis an Cinstantaneons’ one which can he
played immediately on completion,

Three times the record was run off amid heavy
silence, with Glen. the production manager, the
sponsor, the recording engineer and the control
engineer listening intently for the minutest flaw,
Finally Glen straightened up and announced:
“she's all right, boys. Let's go out for a sand-
wieh.”

When the boys had gone I asked Bill: “But isn't
thix the same process used in the making of a
phonograph record, the same kind of lathe, same
dixe, same cutting procedure?”

studio. Peewee, star trombonist, had lifted his
instrument from the rack and, misjudging the
distance, had Kknocked over his music stand.
The band was convulsed with laughter, the pro-
gram director was waving hix hand under poor
P'eewee’s nose and Glen Gray was in a corner
silently counting to a hundred.

When peace was restored, Bill and 1 returned to
the cubicle and the program began again. This
time I'eewee apparently missed his music stand,
for the turntable revolved for 15 minutes at its
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An NBC recording en-
gineer removes the fin-
ished lacquer-coated
disc from the recording
lathe. The rubber hose
is part of the suction
system used to remove
the fine shavings from
the disc during the
recording process.

“When a phonosraph recording is made,” he
replied, “you get a record that looks like this, but
it isn’t transcription recording. 1 could talk to
You for hours on the differences, but 1 think
three major ones should sutlice,

“First of all, in transeriptions we use the proc-
esses of pre-equalization and the de-equaliza-
tion. That means simply that in the recording,
all frequencies are materially accentuated, then
on the playback they are brought down to normal.
I'y that I mean that the control engineer builds
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up i singer'’s or speak-
er's voice, or a band’s
playing, to a much
higher pitehr than nor-
mually for the record-
ing proper, then the
playback brings them
dowi again, This elim-
inates  surface noises
due to the rubhing of
the needle on the rec-

ord material. In or-
dinary phonograph re-
cording we don't
hother with (his,

“Necondly, in o trans-
seriptions a wider fre-
quency range ix used
to  give the tinished
product a truer, purer,
clearer tone, especially
in music and voeals,
And last, the pressing
materinl used on tran-
seriptions  ix mueh

“flere,” he said, showing
me the finished product,
*ix the mother mold. Rhe's
all ready for the stamper,
which can press out two
or twenty or twenty thou-
san,”

“IHow soon ean that be
tone " 1 queried.

SN day”

Sure  cenough, the next
afternoon S0 recordings
were packed into 50 metal
vontainers and rushed to
the airport, trom where
planes winged them to o0
radio stations in New 1in-
land and the Rockies, in
the Texas plains country
and smoky Pittsburgh, in
sun-splashed PFlorida ad
bhreeze-washed  Tlonotuln,
In each of the stations,
transeription nEnangEers

nmore  expensive .
vinylite ix used. where-
as shellae is used on
phonograph records,”

“The pressing?’ 1 re-
peated. “1  suppose
that’'s your next big
step. You've got one
recording of Glen Gray's number now, bt that's
ot to go to 20 radio stations all over the conntry,
[Tow do you get 50 from one””’

sxNay,” he said. *You've hit on a fourth big differ-
ence, There's drama and glamour in this business,
Npeed counts, ‘These records have to be speeded
b over the country . .. split econd work ix vital
... phonograph work is a pleasant leisurely job
in comparison, thuat come down to our laboritory,
and PIE show yon our record-multiplying ma-
chine,”

i the Tab §net grimy Tad Stewart, to whom Bill
entrasted the precious dise, Tad innnediately set
(o work. liisinitial step was to don rubber gloves,
Then he Hlushed the record for 105 minufes with a
solution of silver nitrate. ‘T'he dise thoroughly
doused, he tished it out and placed it i a copper
clectro-plating hath where metalliec copper was
voated on to the thickness of one-sixteenth of
an inch,

flours flew on and soon the record was ready for
the third step, Deftly, Tad stripped off the cop-
per and held up a mold of the dise, with the
grooves in reverse, Tad then atlixed a copper
backing to the mold to lend rigidity and dura-
hility against the record pressing machine, and
the job was done,

Glen Gray toots a clarinet as Hoagy Carmichael,
noted composer, warbles a number into the micro-
phone at the Decca recording studios.

tested them for tlaws en-
countered in  transporta-
tion, played them several
times to measure the time
allotted for commoercials
(which are given by loeal
ANIOUNCETS s SPORSOrs
vary from station to station) and, on the appoint-
ed hour. sent Glen Gray'’s music over the air
WILVEeS,

Other programs which are also recorded similar
to Glen's and shipped over the country are the
Goldberg's,  Superman, Fu  Manchu,  Hilltop
House, Gabriel Heatter, Capt. Tim 1lealy, Myrt
and Marge, Fulton Lewis, Jr., Glenn Miller, John
W, Davis and @ host of others, Besides these are
the “'spot announcements,”  one-minute  trans-
criptions, of which the best known are I, J. Fox,
Barne¥’s ~Calling AN Men,” Chatean Martin
Wine's “1'm nuts about the good old Oooesssay™
and the Lone Ranger's introduction.  And of
course, there are the recordings taken of news
hroadensts of all deseriptions . . . historie utter-
ancex by world leaders and commentators’ broad-
casts from abroad.

The National Broadcasting Company has built up
i veritable sonnd-history of modern times by
storing away in a speeial record hibrary trans-
seriptions of the most momentous talks and
activities of the pust decade, On the shelves
are the Duke of Windsor’s famed *“I'nhe Woman I
love” speech in which he abdicated the throne
of Great Britain, Chamberlain’s declaration of
war against Germany, lHitler's announcement
that the Nazi machine had begun to march on
Poland, and the broadcast of the French-German
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armistice in the railroad car in Compeigne Forest,

Other stations also store their recordings away,
althongh their libraries are not nearly so thor-
oughly equipped. Rut although each step in the
series by which transcriptions are made usually
clicks along with scientitie precision, the work
of making them and putting them on the air
would be less than human if mishaps did not oc-
cur now and then. Accidents can and do happen.

Picture the embarrassment of the radio station
out West which was offering daily installments
of a murder mystery. In the =eries the killer
is not identified, of course, until the last record-
ing. DBut a befuddled announcer played the final
record on a day when Record No. 2 was scheduled,
and let the cat ont of the bag. More than a thou-
sund indiguant letters and phone calls resulted.

A recording company still squirms at the recol-
lection of platters sent out to 25 stations, con-
taining songs and patter of a French star . .
in Freneh, The star, newly arrived, was unaware
of the strict censorship of shady ditties in the
U, S, and procceded to warble his most daring
numbers, peppered with his spiciest stories. In-
nocently, the company sent them out and inno-
cently they were played.

n 3

Aviation's Lonely Men

(Concluded from page 12)

reports of the readings. At intervals the mechanie
releases helinm-tilled halloons. By following their
course, he is able to determine wind conditions at
high altitudes. When airline weathermen com-
bine all the reports from stations on the route,
they have an accurate picture of just what is
happening along the line of flight to pass on to
those most coneerned.

Another job is to keep an eye on the automatic
signal apparatus, The steady “heep-heep” of radio
signals from this special broadcasting equipment
is absolutely relied upon by modern airliners to
keep them on their correct route. Fach station
has its own code letter which is repeated again
and again. 1t tells the pilot just where he is at
any given time.

Sometimes the keeper will do some broadcasting
of his own, If a private plane without a two-way
radio flies overhead, he can get the weatler in-
formation he waunts by giving his motor a couple
of loud snorts. The keeper will then broadcast
the weather report. Then, of course, there's an
occasional two-way conversation with the co-pilot
of a commercial airliner.

And always, for excitement, there's the possibility
of an emergencey landing, Sometimes that calls
for plenty ot action, because winds are frequently
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high. Battles to keep a plane from heing over-
turned by the wind once were quite common, but
a special anchor has been developed that solves
that problem.

Jut it's not the emergency landings or such acts
of heroism as hanging for three hours on a wind-
whipped tower to hold a broken cirenit together
that makes the job of aviation's lonely men so
important ; it’s their common, everyday routine.
The public may not hear about them, but without
them modern aviation would be an impossibility.

G-E Freezes Radio Models So Engineers
Can Work On Electronic Defense
Products

The extensive resources of the General lectric
Company, normally concerned with the research
and development of radio and television receiv-
ers and clectronic tubes, are now being devoted
in a large measure to vital defense production
of an electronie nature for which a sudden need
has arisen.

The plan involves the transfer of development
and research personnel and facilities from work
on commercial equipment to the new electronic
apparatus so urgently needed by the govermment
in all branches of the armed services.

“The General Electrie Company is particularly
qualified to undertake this vital defense joh,”
stated Charles I, Wilson, president of the com-
pany, “since for many years it has devoted a
large part of its extensive rescarch and develop-
ment facilities to the electronie art, At Schenec-
tady and Dridgeport the G-E radio and television
department has what is probably the largest
sidio and electronie engineering, research, and
development laboratories in the world, special-
izing not only in radio and television receivers,
transmitters, and tubes, but in all types of elec-
tronic encrgy-transmitting and control equip-
ment.

“The action of the company will not affect the
commercial radio receiver models for 1941-42
which are now designed and already in produe-
tion, but it will undoubtedly mean standardiza-
tion on fewer models and a minimum of changes
for the duration of the defense period.”

N.R.L-trained men will not be caught napping
by this changeover of a great radio firm to the
electronie branch of radio, for the N.R.I. course
gives a thorough training in the fundamentals
of clectronic control equipment. In addition,
there are a number of lessons devoted entirely
to the construction, operation and adjustment
of photoelectric controls and other electronic
apparatus,
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RADIO-TRICIAN

etvice Sheef

Compiled Solely for Students and Graduates
0 INSTITUTE,

WASHINGTON, D.C.

Crosley Models 5519, J-5519, 6519, 5529, J-5529

ALIGNMENT PROCEDURE

The chassis is connected to one side of the power
supply and therefcre all test equipment should be
thoroughly insulated in order that power supply will
not become short-circuited during alignment. (J
Models have a .25-rfd. condenser isolating line from
chassis.) Connect one terminal of output meter to
plate and other terminal to screen of 50L6GT tube.
Be certain that meter is prote:ted from d.c. by con-
necting a .I-mfd. paper condenser in series with one
ot the leads.

SCWER £CRD B PLUG 0018100 AN TENNA CONNECTION
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SELECTOR

Models 5519, J5519, 6519

Tuning I.F. Amplifier to 455 Kilocycles

(3) Connect output of signal generator through a
50.-mmfd. condenser to anterna connection on re-
ceiver. Do not use a ground return from signal gen-
erator unless it is found to be absolutely necessary. If
it is found to be necessary, ¢ small condenser {ap-
proximately .00l mfd.) should be coanected in series
with ground terminal of signal generator and receiver
chassis. KEEP GENERATOR LEADS AS FAR AS POSSI-
BLE FROM GRID LEADS OF THE OTHER SCREEN
GRID TUBES.

(b) Set the station selector so that the plates of the
condenser gang are completely out of mesh and turn
the volume control to the right

(c) Set the signal generator to 455 kilocycles.

(d) Adjust 2nd i.f. trimmer condenser, Item [4,
locsted on top of coil for maximum reading on out-
put meter,

(e) Adjust the Ist i.f. trimmer condensers located on
the rear of chassis for maximum output.

(f) Repeat operations (d) and (e).
ALWAYS USE THE LOWEST SIGNAL GENERATOR

OUTPUT THAT WILL GIVE A REASONABLE READ-
ING ON THE OUTPUT METER.

3
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Models 5529, J-5529

Aligning the R.F. Amplifiar

(a) Set the signal generator to 1725 kilocycles.

(b) With condenser gang turned to minimum capacily,
adjust trimmer condenser on ''OSC'* section of gang
so that the 1725 kc. signal is heard. 1t is not neces-
sary that the receiver tune through this signal.

(c) Set the signal generator to 1400 kilocycles.

(d) Tune in the 1400-kilocycle signal in -he region of
140 on the dial for maximum output.

(e) Adjust the trimmer condenser located on CANTY
section of gang for maximum output.

NOTE: Do not readjust the ""OSC'' trimmer.
(f) Repeat operations (d) and (e).

CONNECT TO
ANTENNS LOOF
“3:.’ =
iyriE
ey N\,

anTEa

S

VOLUWE CONROL
B mE SwitCe

STATON
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Bottom View Models 5519, J-5519, 4519,
5529, J-5529
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TUBCS WAY BE METAL OR GT Trat €xcePT izas i/ MOBEL -- J5519 8 J5529
455 KC. |.F
TUBE SOCKET VOLTAGE READINGS
Tube Function H P 5 Su K Go Ga
12A8GT Oscillator-Modulator 12 90 48 90
12SK7GT I.LF. Amplifier 12 S0 90
12SQ7GT Det.. AV.C., AF. Amplifier 12 40 -
S0L6GT Output 50 84 0 &
3525GT Rectifier 35 117.5 117

Voltage drop across speaker field 25 volts.
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AIRLINE MODEL 62-305 DEAD
Repliace the sereen to gronnd hy-pass condenser
and check for an open ontput transforimer located
on the speaker nnit,

Claire Dye, Ohio,

nori
MODEL 62-305 OSCILLATES
AND SQUEALS
150 volt electrolytic con-

AIRLINE
Replace the 10 mifd,
denser,

Claire bye, Ohio,

wor i
PHILCO MODEL 70 INTERMITTENT
Replace the dual veliune control, the antenna
seetion is approximately 5,000 ohims and the bias
seefion ix approximately 2050 ohms,
Cliire Dye, Olhio,
wori
PHILCO MODEL 90-A INTERMITTENT
This ix often due to opening up of the black hake-
lite encased condenser used ax the coupling unit
hetween the plate of the 27 type detector ampli-
tier tube and the control grid of the 27 type first
ALK, tube, Also the coupling condenser between
the plate of the first A, tube and the control
grid of the 47 tube may canse this trouble, 1"or
Feplicement purposes you may txe a tnbular 01
mfd. GO0 volt unit,
Wilson W, Moody, Missouri,

wor i

AIRLINE MODEL INTERMITTENT
62-113 NOISK
This is generally due to a poor contact in the
eandohm resistor, Wiggle the leads to the con-
{nets while the set is turned on, If by doing this
vou can mitke the noise appear, it is definite proof
that the eandohm unit is at fault,  Sometimes
pinching the shield with a pair of pliers will cor-
reet the trouble. 1owever this is not a satisfac-
tory repair as the connector lug may bhite through
the insulation, shorting to the shield. Also the
noise will reappear in time. A replacement should
be obtained from the manufacturer.
nori

AIRLINE MODEL 62-203 INTERMITTENT
T'his may often be eliminated by replacing the
black and white striped wire which conneets be-

The Service “Forum

Conducted by

J. B. Straughn, N. R. |. Service Consultant

Send in your service notes, We will re-word them for publication.
Te qualify your nole for the NEws yow musl have observed the
same Lrouble on hico or more identical receivers.

tween ferminal 8 of the 6C5 type tube which is
nearest the front of the receiver and the band
switeln,
nori

AIRLINE MODEL 62259 WEAK OR DEAD
Cheek for loakage or a complete <hort in hy-pass
condensers (7 and C14 These have a capacity
of .05 wifd. and .1 mfd, respectively, Use 600 volt
replacement. units,

nori
AIRLINE MODEL 62-259

MAGIC EYE

TROUBLE
1f insnilicicnt defleetion is obtained on the nigic
eve, rentove resistor R22 hetween the grid of the
GOGO type tube and the chassis and replace it with
o 00 mfd, 600 volt condenser, The resistor aets
to reduee the signal fed to the eye.

wori

BELMONT MODEL 777

INTERMITTENT
1M
This has sometimes been traced {o opening up of
condenser C18, a .23 mfd, unit couneeting be-
tween the junction of resistors R12 and R13 to
the chassix, The condenser is one =ection of a
dual unit, tubular in form using the metal <up-
port band as a common connection. Unless the
common lead ix open, only the bad section need
be replaced.
nori
BELMONT MODEL 71¢

BIRDIES AND
SQUEALNS
Check the oscillator grid resistor to <ee if it has
increased in value as this will result in paraxsitic
oseillation in the cireuit with conseqnent squeals,
nori
MOTOROLA GOLDEN
VOICE
If thie receiver is intermittent, check the storage
hattery voltage as low voltage will frequently
result in this action. All input connections should
be checked to be sure they are of low resistance.
The OZ4 rectifier fails to start when the supply
falls helow 514 volts, Yon ean correct this trouble
by replacing the OZ4 with a 6X5 type tube. Most
receivers come through with the rectifier socket
already wired for the 6X5 titament supply. Where
titnment wiring ix not found, install it. The use
(Page 27, please)

INTERMITTENT
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Puzzling Radio Questions From Students

Removing Loctal Tubes

QUESTION [ find it difficult to vemore loctal tubes
from their sockets,  Please tell e an casy
method,

ANSWER D Many servicemen may not be familiar
with the simple method used in unloeking the
“Lock-in™ tubes, in which case they will verify
that the word “Lock-in” means all that it NUYS.
When the locating lug of the " Lock-in” tube is
inserted into the socket key-way. it is engnged
by a spring cateh which securcly fastens it to
the socket, With a tight locking socket, it is al-
most impossible to remove the tube by o direet
upward pull and withont great offort and strain
on the socket mechanism,

To remove a “Lock-in™ tube with case, a slight
off-side pressure on the tube, by pushing it with
the thumb on the side of the bulh, will unsnap
the locking arrangement and make it eHSy to
withdraw the tube from the socket,

Distortion Caused by Condensers

QUEesTION: | frequently find that distortion is
duc to bad coupling condensers, I have been
cheeking suspected condensers by truing others,
How can 1 test the condenser awithaut installing
a replacenent?

ANswERD You can caxily check a coupling con-
denser for leakage by unsoldering one of its
terminals and testing across the condenser with
an ohmmeter, It is also possible to make this
test without unseldering the condenser. With
the set turned on and operating, cheek for volt-
age across the grid resistor of the tube fed by
the condenser. Normally there should not be any
voltage across this condenser and if you measure
voltage either the tube ix gassy or the condenser
has become leaky.

If the receiver uses a power transformer, pull
out the tube. If the voltaze disappears the tube
is gassy and was no doubt enusing the distortion
while if the voltage is still present you know
definitely that the condenser is at fanlt.

Don’t make this test by measuring for voltage
hetween the grid of the tube and the chassis as
the grid return does not always go directly to
the chassis, Locate the grid resistor and measure
directly acros=s it. Iecakage or gax will cause the
grid end of the resistor to he positive with re-
speet to its other end.

Page Twenty-four

Voltage Divider Replacement

QrestioxN: I have a recciver using a power pack
roltage divider and the divider is burned out.
It dead tieo taps giving 180 rolts and 99 volts.
The total vesistanee aceording to the diagram
10as 25,000 olons hut the resistance of the rarious
~ections is not given, My jobber informs me that
an eract duplicate cannot be obtained. How cilt
I do about getting a replacement ?

ANSWER:D A\ cise of this sort may e readily
solved by using @ 25,000 ohm voltage divider with
two slider taps, By adjusting the position of the
taps the correct operating voltages may he ob-
tained. Before loosening the serow holdine a tap
in place prior to adjusting it be snre and turn the
receiver off to avoid any possibility of 1 s<hock.

Condenser Check

QUESTION T Can | chieek a condenser for leakage
by shunting it acith a good replacement ?

ANSWER: When a condenser is leaky or broken
down and you place another condenser geross it
the leakage or short still exists in the circuit
and no chanve in the operation of the set will
be noted, Therefore you ean’t check a condenser
for leakage or for a short by shunting it with a
replacement, This test isx only made when you
think that the original condenser has deereasced
in capuacity or has hecome open. Then when you
shunt it with another you're actually putting a
good condenser in the cireuit in place of the de-
feetive one,

Checking High Resistance Circuits
for Continuity

QUESTION T My ohmmeter only veads up to 3 mey-
ohms and I wwas recently servicing a receiver
which had « % megohm resistor in the grid re-
turn circuit, I thought that this resistor might
he open but I had no means of cheeking it awith
my olonmeter and had to try a replacenient—
the original resistor acas good. I8 there any way
I could harve checked the continuity of the ecir-
cuit?

ANSWER: Since your ohmmeter only goes up to
3 megohms you couldn’t have checked the resis-
tor with it. Ilowever your voltmeter would have
enabled you to see if continuity existed in the
circuit. T'o do this yon would have removed the
top cap connector of the tube and taken the tube
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Are Answered By

oul of the socket, Then you could have conneceted
the negative probe of your voltmeter to the top
cap connector and placed the positive probe
through the plate socket terminal, With the set
turned on you would have measured some volt-
age it the resistor was intaect, Naturally this
would not check the resistance value in ohims but
it would have shown you if continuizy existed.
If theve are very high values of resistinee in the
pliate civenit it might be well to make your test
to some point where a higher voltage was avail-
able such as the sereen xocket terminal of the
power output tube,

Tuning Condenser Plates Scrape

QUEsTION : T have an old receicer whose tuning
capdenser plates touch, An ecrxamination shows
that the tuning condenser frame is warped—
what can I do about this?

ANswer:  Many of the older veceivers have
tronithle of this nature and there is uo remedy
ontside of the installation of a4 new tuning con-
denser gang, Iu sone few instances tuning con-
denxer gan which will not warp are available
for sueh receivers, This matter should be taken
up with your local parts jobber, If you can't get
a4 new tuning condenser gang you should sell
your customer on the ideax of a4 new set, It is
possible to bend the plates so that they won't
touch but inside of two or three weeks more
warping will oecur and the trouble will reappear,

Signal Generator Connections

OUESTION: T harve a signal generator chich 1
would Like to use for stage by stage testing, |1
find that ils use aeross tuned circwits gires re-
sults different from that corpected in many cases,
What is the reason for this, and how can it bhe
climinated?

Answer: Most standard signal generators have
tow impedance outputs, In many instances it
may be as low as 5.000 ohms, or even lower, As
a result, when you connect such a signal gener-
ator aceross g tuned cireuit, the cireuit is com-
pletely detuned if the output ix inductive or
capacitative, or may be xo loaded by the signal
wenerator that the resonant step-up of the cir-
cuit ix completely destroyed., You can eliminate
this somewhat by going back an additional stage.
FFor instance, feeding the signal from the grid
of a tube is a satisfactory means of introducing
a signal if the plate load is tuned as in the case

N. R. I. Experts

of intermediate frequency amplifiers, If the eir-
cuit is a radio frequeney amplitier, you can feed
into the plate of the preceding fihe or into the
autenna terminal,

This loading elfect ¢an be somewhat eliminated
by placing a 250.C00-ohm resistor right at the
end of the hot signal generator prabe, Fhis 250.-
00 ohms will serve to separate the low impe-
dance of the signal generator from the relatively
hich impedance of the tuned circuit, The use of
such a resistor will cut down the output from
the signal generator a great deal however, de-
pending upon the ratio of the resistance values
to that of the circuit to which it is counected,

Volume Control Replacement

QuestioN: I am trying to replace the rohne
control in a radio receiver, The old control is
noisy but does control the volume. However, it
is impossible to lower the voliume property aeith
the new control, I can find nothing wrong with
the new control,

ANswER: If the new control has about the same
value as the original control, then it should
properly control the volume, Ilowever, in some
of the older radio receivers, special volume con-
trols were sometimes used, In particular, one
terminal of the control may be grounded through
the casing of the unit, Nometimes this can be
observed by examination of the coatrol, white in
other eases it ean be found only by checking be-
tween the various terminals of the control and
the case or shaft with an ohmmeter,

In praetically all replacement controls, except
thoxe designed to he an exaet duplicate of some
particular control for use in a specific radio re-
ceiver, none of the three terminals will be found
to be grounded. Therefore, it you are using snch
i replacement control, it would be necessary for
vou to ground the proper terminal, before there
can be any reduetion in the volune,

Whenever I have a volume control joh 1T al-
ways draw a picture diagram of the old control
and its connections before removing it. Then no
trouble is experienced when installing the new
replacement, This is @ good habit—try to culti-
vate it and uxe it whenever there are a number
of counections on any defeetive part. Some of
the old dual controls were mighty easy to wire
up wrong and you ean wiste an awful lot of
time in trying all the possible conneetion combi-
nations before the control works.
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‘Chief Keeper-Upper of

REAL live-wire is Student 13, MeGehee of

411 Areadia Avenue, Avcadia, Florida, lle
operates Benny's Radio Shop, “Chief Keeper-
Upper of Your Radio.”” IIis letterhead and en-
velope are very attractive, printed in green.,
Benny also usex green ink for his correspondence,
Everything is done to harmonize and create a
real business-like appearance,

sign, which ix reproduced on our
cover this isxsne, has wmuch attention  value,
mounted on hix front fence where it catches
the eye of all who pass on tfoot or by automobile,

Ilix outdoor

Benny consulted a professional sign painter who
worked out an attractive design whieh Benny
carries through in all of his printed matter thus
giving hix advertising distinetion and dignity,

RADIO SHOP

L R Y

ARCADIA FLORIDA

S 17 ey
. .,pr//
HaHirnak
’/Wﬁ/”"

[ i
/

/@’L/?/.ﬁé‘—

IITHISE

ot sasopens armonscus

- B e 8e s west 8o webs aabe

This is a reproduction of Benny's letterhead and
envelope. Some of the wording, almost too small
to read in this reproduction, is "Free Tube Inspec-
tion,” "Free Analysis and Estimates,” "Public Ad-
dress Systems,'" ""Best Repair Service on any Make
or Model Radio,” "Home Recording Apparatus."
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Your Radio”

in person. Until

last November Benny was a traveling salesman,

away from home four days a week. Now he is em-

ployed in an office and is building up his Radio
business in his spare time.

This is the "Chief Keeper-Upper"

ideas Denny's
In aletter

hix progressive
widy pick-up.

As oa result of
business is showing a st
to the Lditor he says:

here are a few snapshots, You
have taken a
and for
swell,”

“Ax [ promised,
ciatl see by the pictures that 1
little business away from somewhere,
spare time work 1T am deing what 1 eall
thanks to my N R L. training,

A feHow asked me recently if T wax satistied
with my progress, My answer to him was that
I was regretful—yes regretful—that I didn't en-
roll with N.I&.1. about ten or twelve years ago,
ax 1 know 1 read those advertisements for ten
vears before 1 acted. 1 could have been really
independent now, and 1 an only thirty-fonr. Yet,
1 hope to succeed even though | waited a long
time to start,”

Benny is enthusiastie, e helieves in himsell
and he believes in Radio. He is determined to
be suceessful. 1le regrets only that he did not
start his Radio carcer when the idea first seized
Lhim. Dut yesterday is water-over-the-dam for

Benny. lle thinks of today and plans for to-
morrow. llisx is the spirit of a1 man destined to
sueceed.

This little story about Benny MeGehee, “Chief
Keeper-Upper of Your Radio.” contains some real
ideas which can be applied to yvour own Radio
hisiness.  I'ut your own progressive ideas (o
work with these so you too will be enjoying
greater suecexs and inereased earnings in the
ever-expanding field of Radio.
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The SerVice Forum (Continued from page 23)

of a filament type reetitier instead of the gaseous
type 0Z4 will frequently reduee noise,
nori

FUSE BURNS OUT

MOTOROLA
MODEL 827\
If the fuse bulh No. 50 located on the rear of the
chassis base continnously burns out although
nothing wrong ean be found, it will be worth
while to install 2 new relay in the chassis as it
has been found the relay cnuses the frouble even
though it may seem to check perfectly.
nori

MAJESTIC MODEL 66 WEAK
When working on this set take eare not {o inter-
change the control grid leads of the 89 and 607
type tubes, Thix frequently ocenrs when working
on the et since the leads must he erossed for
proper connection and if this ix not done the first
A, stage will be eut out of the cirenit eausing
very wenk response when everything seems to be
in good order.

wori
DISTORTS ON STRONG
SIGNALS

Thix trouble typical of low AV.C. voltage has
often been found due to leakage between the
cathode and filament of the 6116 {ype tube rather
than to a leaky A.V.C. filter condenser as one
would normally expect.

nori
PHILCO MODEL F-1610 DISTORTED
This may be due to an open voliime control which
will in turn open the control grid return circuit
of the 75 type tube, The speaker voice coil shonld
also be checked for realignment.

nori
PHILCO MODEL AUTOMATIC TUNING
1.-1660 CANNOT BE ADJUSTED
1f you find it impossible to adjust the automatic
tuning at the low frequeney end of the dial, this
is generally due to shorted turns on the coil which
decreases its inductance making the circuit tune
to higher freguencies. 1t is not worth while to
attempt to repair the eoil and if everything else
seems to be in good condition a new one should
he installed,

RCA MODEL 9K3

wri
PHILCO MODEL INTERMITTENT HUM
F1710 AND DISTORTION
Try a new 706 type tnbe ax the original may be
HUSKY.

nori
STEWART WARNER
MODELS 1815 TO WHEN USING
1869 AUTOMATIC TUNING
This is dite to the muting contact switch not clos-
ing or making poor contact.

nori
STEWART WARNER MODELS HUM WHEN
1846 TO 1869 BUTTON IS DEPRESSED
If a hum is not heard when the button is re-
leased, be on the lovkout for a defective discrimi-

SIGNALS HEARD

nator tube. 1t will be worth while to try a new
tuhe even though the present one tests all right in
a tube tester.
wori

STEWART WARNER DEAD OR
MODEL R-173 DISTORTED
Be on the lookout for leakage in the coupling
condenser feeding the control grid of the 616
type tube. If you find the condenser to be bad in-
stall another of about the same capacity rated at
60 volts.

nori
SILVERTONE MODEL 6326 HUM
If excess hum is enconntered it may be redueed
by using the following methods: In many cases
heater to cathode leakage in the 12J5GT or
120G type tubes may be the fault. If new tubes
do not correet the trouble, proceed as follows:
Disconnect the plate resistors IR6 and R11 of the
I205GT and the 12F3GT type tubes from the
plate supply and connect them to the filter net-
work. The filter network consists of a .1mfd. 400
volt paper condenser and a 100,000 ohm resistor.
Some of these receivers left the factory without
a shield on the 12F5GT type tube. 1nstall a shield
if one is lacking as this will reduce the hum level.
»nori

SONORA MODEL Al NOISE
I1f noise is only heard when the tuning condenser
eang is rotated, it is due to the rotor plates
touching the metal shield of the 6DG type tube,
(Correct the trouble by wedging a small piece of
paper or cardhoard between the tuhe base and
socket so it will tilt the tube enoungh to clear the
condenser.

nori
GRUNOW MODEL 12\ NOISY
Cheek the coil mounting brackets for a loose
connection,

nori
GRUNOW MODEL 8\ DEAD
If the receiver is dead or has low volnme and dis-
tortion, check the sereen hy-pass condenser of the
78 first detector tube for leakage.

nri
GENERAL ELECTRIC OSCILLATION AND
MODEL K65 NO TONE CONTROL ACTION
Carefully check the tone control circuit which
shonld he arranged to canse degeneration instead
of regeneration, Try reversing the connections on
the primary or the secondary of the ontput trans-
former. If this does not clear up the trouble and
the circuits are correetly wired, install a new
andio transformer.

nori
GENERAL ELECTRIC
MODELS A63 AND A65
Check for a short in the .05 mfd. condenser used
to by-pass the 6AS plate supply. The 6,000 ohm
resistor in the same circuit should be checked as
a hreakdown in the coudenser may cause the
resistor to burn out,

DEAD
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MNI NEWS

First of all we want our members to know that
our Chapter will continte mectings on our reg-
ular schedule right through the summer. Our
meetings are becoming more interesting and our

members do not wish to miss
any of them  because of
warmer weather,

llere ix what we have been
doing, At one  meeting
Chairman Gordy went over a
lot of questions which came
up at the examinations for
those who apply for an
amateur lHeense, Gordy
would read the question and
then ask if anyone eould
give the answer, In all eases
where the answer did not
come from a member our
Chairman gave the answer
to us. This meeting proved
so beneficial we decided to
continue the discussion at
our next meeting,

Another  innovation which
we have introduced is to
have our members bring

their experiments to the meetings where we work
them out for the benefit of all present.

For the sake af variety we devote several of
our eetings to our popular Service Forum to
allow our members to bring up their every day

Ioarl Merrviman
Louis L. Menne

Dr. Geo. B. Thompson ARy
Edward Sorg, F. E. Olive
Alfred . Stock. I'eter J, Dunn

New York Chapter

In a previous report we mentioned a meeting de-
voted to Vacuum Volt Meters, We neglected to
say that the volt meter we used was built and
supplied by our member, Robert Godas.

lrving Gordy, Chairman,
New York Chapter

Radio problems. At still another meeting Gordy
gave us a talk and demonstration on Capacity

Relays.
Page Twenty-eight
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..President
Vice-Pres.
Vice-Pres.

..Secretary

Iixecutive-Secretary

Our attendance is steadily
increaxing. Alfred Rinaldi.
whose picture and work
bench appeared in the last
issne of the News, is now
a member of our Chapter.

If you live in this area and
want to rub elbows with
Radio men, come to ounr
meetings,  Some  of  our
members are new in Radio
—others are men of long
experience, A student  of

N. R. L. is welcome at our
Chapter, When he gradu-

ates he is eligible to Dbe-
come a full member. No one
need feel out of place at
our 1neetings because he
lacks experience in Radio.
Our members will be glad
to give him help with his
problems,  IHere e will

meet a lot of friendly fellows. The conversation is
always interesting when Radio men get together.

We meet on the first and third Thursday of the
mouth at 8:15 P. M., Damanzeks Manor, 12 St.
Marks Place, New York City,

Lovis I, KUNERT,
Secretary,
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Baltimore Chapter

We are now holding our meetings at Century
Hall, 745 W. Baltimore Strect. We have much

larger quarters, Plenty of room to do our
practical work, a good supply of tables, com-

fortable chairs and good light. We have every
facility and our new pleasant surroundings have
made a big hit with our members. Already we
have scen an improvement in owr attendanee,

A group of our Baltimore members listening to a

talk by J. N.R.l. Radio Service

Consultant.

B. Straughn,

O Chairman, Mr. Gosnell, surprised ns with a
large schematie diagram of a typical superhet-
erodyne receiver, mounted on hoards, which he
~built for the benetit of our Chapter members,
This diagram is 6 x 3 feet, Lirge enough to be
seen from any point in the hall. ‘The members
of our Chapter gave Chairman Gosnell o hig
vote of thanks for thix splendid contribution
which does so much to help clavify questions
which we may have regarding radio cirenits,

Our dance was a suecess in spite of inelement
weather. Our Baltimore members were well rep-
resented with an attendance of over one hundred
including their wives and lady friends. We ex-
pected a good attendance from  Philadelphia-
Camden Chapter and Washington. But owing to
the severe weather only Chairman Kraft and
Seceretary Michalski eame from Philadelphia, 1t
takes more than bad weather to stop those two
hardy souls and we appreciate the compliment
of their attendance in spite of great inconven-
ience. Lxecutive Secretary Menune came from
Washington by train, and stayed over as the
lionse guest of Mr. and Mrs. ITarold Sryder, In-
cidentally, after the dance hroke up a consider-
able mumber of us accepted the invitation of Mrs,
Snyder for an early breakfast at her howe.

Mr. Straughn spoke to us at one of our meetings.
Mr. Snyder and Mr., Rathbun also took part in
the informal discussion on Radio questions,

On April 26 as many of our members as could
got away from their work, made a trip to Wash-
ington to visit the Institute. Rathbun, Spicker,
Irnest, Grasser, Dell, Tlooper, Ulrich and Chair-
man Gosuell made up the party. Hooper acted
as o committee of one and made all arrange-
ments, We were very much impressed with the
cquipment, methods of instruction and the per-
sonnel at the Institute, After going througsh the
building to observe the efficieney of this organiza-
tion we can hetter appreciate why N, R. I has
beenn a leader in teaching radio for more than
twenty-five years, Chairman Gosnell acted as
host at a luncheon after which some of us start-
ed back to Baltimore while others visited with
Menne and Straughn at their homes.

P'ete Dunn has recovered from an illness which
made it necessary for him to miss the Washing-
ton trip and one of our meetings. We are glad
Pete is well again beeause hisx congenial smile
and progressive spirit always add something to
onr meetings,

H. J. Rathbun, Vice Chairman, explaining the in-
put circuit of the new discussion diagram while

Chairman Gosnell notes the reaction of the

members.

We will continue to meet on the tirst and third
Tuesday of ench month, right throngh the sum-
mer. Remember the place, Century llall, 745
West Daltimore Street. Meetings start at 8:15
I*. M. Our Chairman Gosnell is giving us plenty
of action at onr meetings, Visitors are cordially
invited.

AL Koyas, Assistant Secretary,
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Claude L. Allday is
Chicef Instructor, Ra-
dio Division, White-
haven Vocational
Nehool for National
Defense, White-
haven, Tenn, e was
formerly with the U.
N, Signal Corps. War Department, and Inspec-
tion Nervice of the U, 8, Navy Department.

wori
J. D, Chambers, wchose howe is in Louwisiana,
ix stationed at Anacoxtia, D, ., doing Nary
duty installing and testing Radio equipment on
wairplanes, Dropped in to visit acith Chicf Doirie,

nori
Julins Hillenbrand of Ridgewood, 1. 1. N. Y.,
says he, his wife and son are having the time
of their lives with a Meissner television set {hey
hounght with spare time radio carnings.

wari
T. V. Litmatainen wax in Washington with the
University of Michigan Alen's Glee Club, Heaeill
araduate at Mielhigan University in June, with
a B.8, degree in both Engineering Physics and
Engincering Mathematics. He is considering
sereral good offcrs for hix services. My Liima-
tainen got his start in radio through N, R. 1.

nori
Thomas B. Tledges of Cambridge, Ohio, is now
back on duty with the Ohio Rtate Patrol as radio
operator. He recently returned from a period of
duty with the Naval Reserve at San Diego.

nori
Ralph H. Raniey of Vienna, W, Vo, wasin Wash-
ington attending a convention of Woodmen of the
Waorld. Of course, he visited N, R. I. and proud-
ty crliibiled a photograph of his daughter. In
faet, the guy didw't want to tall: about any-
thing clse, bhut fathers get that arap. Oh, yes,
Pawmey did say his radio business is better than
crer.

nori
Bill Ankeny of Detroit Chapter, and his friend
Al Scehwentor, were visitors at Headquarters,
Rill is the fellow who never misses a meeting
in Detroit,

nori
C. E. Davidson, who graduated in 1930, has had
w conncction with a number of Broadcasting Nla-
tions and is now Chief Engincer at WNOF, Nciw
Orleans, Lua., affiliated acith Mutual Broadeast-
ing Systems.

nri
M. M. Mills is Radio IEngincer in charge of
Lynchburg, Virginia, Police Radio Station

WQFIH., Sent us some nice photos showing him
out with a police car, testing a tuning trans-
mitter used for two-way communication with
Police Headguarters, Tt is mighty interesting
to et these good reports from N, R, 1. gradnates.,

Page Thirty

Here and There Among Alumni Members

Another N, RO owman, Allen Learned, is acith
Police Radio Station WPEA, Buffalo, N, Y. He
had been doing radio servicing, heard of the
opening, tool a day off to go to Buffalo to take
the ercaomination, pasxed—and got the appoint-
ment,

nori
We are glad to have a letter from Leonavd
Widders of Springfield, Mo., informing us that
Mrs, Widders is recovering from a very serious
illness, Our sincere wishes to Mrs, Widders for
a full and speedy return fo the best of good
health,

wori
Carolyn  Elizabeth  Foley, weeighl 5V pounds
dropped in on Mr. and Mrs. Jdames Foley of
Appleton. City, Mo, Maother and daughter are
fine, Father doing as weell as can he erpeeted,

nori
And Richard Gimberlin of Hibbing, Minn., re-
ports that a baby girl came to his house.

nori
Pawl F. Carlison is nowe Radio Operatoy acith
uited Air Lines, Cleveland, Ohio,

nori
Comis Dilday is managing the radio service
department for Moll Auto Supply Co,, Stuttgart,
Arkansas,

nori
A ML Philthrick iz in the Army. e is soon to
he quade a Technical Sergeant, Radio, in charge
of communication in «a scarchlight battery. A
radio training is a real asset to those wcho are
“joining up’ acith Uncle Sam.

nori
Charles Belles has recently been made a partner
in the largest auto electrical shop in Wilkes
Barre, Penna. 1le specializes in the radio end of .
the husiness,

nori
Waord comes from Pierce, Colorado, that (Jradi-
ate . A, Parsons is Principal of High School,
teaching radio-physics in sewior high, He has
gone o long way up sinece he took our conrse
ten pears ago,

n o
Herbert Caswill is in the Royal Canadian Air
Force as n Communications Technician and
writes he has met about a dozen N. I8, I, men in
the service to fraternize with,

wori
Here is good news. Harold Sedgicick of Taun-
ton, Mass., who had to ease up on his radio
work beeauwse of ill health has now fully re-
corercd and i3 going strong again.

nori
Joe L. Stewart, formerly of Station WIOY, St.
Angustine, Fla., is now Chief Ingineer and As-
sistant Manager at Station WFTI, IFt. Lauder-
dale, I'la, Not bad for a chap who graduated in
January, 1938, He was cighteen when he en-
rolled in June, 1936,
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Detroit Chapter

Two of our meetings were devoted to push button
adjustments. Judging from reports our mem-
bers did plenty of business immediately after the
1°.C.C. put into effect its order to change fre-
quencies,

On April 11 we made a tour of the new studios
of Station WJLE, Arrangements were iiade by
Chairman Stani<h through the caurtesy ot Mr,
Brigden of Station WILB, It wax a very inter-
esting evening and those present Zot soine first
hand informeation on the aeoustical treatment of
stidios, the control panel, turntables and tele-
type equipment, There was too much to covey in
one night so we will go bhaek later for a tour
of the transmitter room,

Our next meeting, April 25, was held, by special
arrangement, at the Detroit branch of United
Motors Service, 4635 Lawton Avenue, We dis-
cussed the non-technical or simplified radio ser-
vices which are so often overlooked by the men
performing radio jobs, We were given a num-
ber of practical demonstrations <howing the of-
feet of poor installiations and nisapplication
of the parts which are supplied by the Radio
manufacturer. The meeting was both interest-
ing and educational,

1f you live in the Detroit area and are inter-
ested in attending these meetings, write me at
SO0 Bedtord, Detroit, <o as to be placed on our
nutiling list to receive a posteard notice  of
future meetings,

I, Flakn Oniver, Sceretary.

word

Philadelphia-Camden Chapter

Our Necretary, Lou Michaiski, has been ahsent
from our lust two meetings, which exphiins why
vou have not had a complete report from our
Chapter. However, we have heen meceting regu-
larly and o full report will be =ens for the nest
issue of the NEws,

We will hold regular meetings right through the
stnmer, Our attendance is good, Some of our
members travel thirty nilexs just to attend our
meetings, which is proof that they are interest-
ing and profitable,

We meet on the tirst and third Thursday of the
month at 3622 Frankford Ave,, Philadelphia.

NoryMaN Krarr, Chairman.

wori

Tubular paper condensers are now heing made
with brilliantly colored labels, each having a
band of color which gives the voltage rating in
accordance with RMA color code specifications.
The colors for varions d. ¢. voltage ratings are:
200—red ;. 00— yellow; 600—bhlue, 1000—gold ;
2000 —silver,

Chicago Chapter

Dennett contributed a radio to be added to
others in our locker for experimental purposes.
Other members brought tubes and we will get
our heads together to get this set in working
condition. This is gooed practical experience.
Our newer members thus get the benetit of the
techingue developed by our more experienced
members,

We Iave been reviewing the N 1L 1L texthook
on Frequeney Modulation, At the suggestion of
Mr., Ketelhut, two members were requested to
read this textbook and come to our meeting pre-
pared to lead the discussion, For the following
meeting two other members volunteered to come
prepared to take charge in continnation of the
dixcussion on the same subject. This has proved
very resultful,

Chicago Chapter, in high gear, at their most recent
social affair.

Chairman Lukes has sccured the hecessary per-
mit for our annual pienie which will be held at
vermak ’ark on July 13, We request that all
our members mike careful note of the date be-
cause our regular meetings will be suspended
during June, July and August. Our next meet-
ing will be held Reptember 4. 1n the meantime
please do not forget the date of the pienic

We held one of our periodical parfies. As you
can see from the encloxed pictures, we had a
areat time., We danced, played games and other-
wisze amused ourselves until long after midnight
when our good wives asserted themselves and
called a halt to the festivities.

Chicngo Chapter. under the capable leadership
of our Chairman, Stanley Lukes, is getting along
splendidly. Our attendance is increasing steadi-
Iy and we look forward to our fill meetings when
we will eontinue on vegnlar schedule at Douglas
Park Field touse, t4th and Albany.

Jases Cany, Secretary,
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N.R.l. Advisor Honored

“':lshl_ri-gton Post Staff I’_l;oto

This photo, through the courtesy of the Wash-
ington Plost, shows Dr, Austin H. Clark (left),
president  of the  Wuashington  Neademy  of
Sciences, presenting honorary awards to lHarry
Diamond (center) aud Ferdinand G. Brickwedde
for “seicutifie achievement in 19-4).” Both award
winners are National Dureaun of Standards
scientists.  Diamond developed tlie radio heam
and beacon for flying. Drickwedde was cited for
his “distinguished service in low-temperature re-
searches on the different modifications of hydro-
gen and on thermometry.”  Mr, Diamond is an
N. R. 1. Advisor.

wor i

COLUMBIA BROADCASTING SYSTIEM, Inc.
485 Madisonr Avenue, New York
April 15, 1941,
National Radio Imstitute,
Washington, D, C.

Gentlemen :
At this time we are extremely interested in re-
ceiving applications from any of your graduates
who are desirous of hecoming radio or audio
technicians,

These young men should be graduates of your
institution with an excellent academice record
and, if possible, hold an amateur license, 1f they
have a knowledge of Spanish and /or 'ortuguese,
<0 much the hetter,

Applications should be made to me in writing,
accompanied by a photograph. Interviews will
be arranged at a later date.

Sineerely youwrs,

J. 11, Brreess, Jk.,
I’ersonnel Manager.
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