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HE WON'T LET GO!

Off the coast of New England a fishing boat was
being tossed about in a rough sea. Suddenly a sea-
man noticed a young man hanging to the mast,
lashed by the biting wind. In horror the seaman
ran to the Captain and exclaimed, “Look, Captain,
your son is up there in grave danger. If he lets go
he’ll be dashed to pieces”

The Captain looked up and calmly replied, “He
o't let go.”

There is & moral in that little story. Many of us need to train ourselves
to withstand set-backs. We must learn how to meet adversity. In every
career, in every business, in every life. problems will present them-
selves, Nome will be trivial, Some will he serious. Some will seem
almost insurmonntable. 1t is then we are put 1o the real test. To yield
to strong resistance is a weakness, Someone has well said, “Only the
game fish can swim up-stream.”

Here and there we find a strong man. His problems are many and no
different from those of others. But he keeps on hustling. He knows
that he ix master of his own destiny. Whatever his future shall be.
he knows depends upon him and him alone, While others are will-
ing to tloat with the tide, he is swimming np-stream. He doesn’t know
defeat. ITe won’t let go.

Youn're probably heard this philosophy before, But if only one man
who reads this will hitch np his belt another notch and say, “T won't
let go,” this page has been worthwhile. Because. in time, that fellow
will be a successful man. I hope it ix you.

J. E. Sanrh,
President.
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Don B. Looney

HUM is one radio receiver symptom that can-
not be completely eliminated. Tt is always
present Lo some extent in any receiver operating
from an a.c. power line. Therefore, your aim in
servicing a set with hum is to reduce the loudness
of the hum to an unobjectionable level rather
than to remove it altogether.

IMirst, let us sce avhat ¢iuses excessive hun. For-
tunately. relatively few defects result in hum.
Once you have learned what to look for, you
will very often find it possible to loeante the souree
of the hum without making any elaborate loeal-
ization proeedures.

Causes of Hum

ITum ocecurs when any low-frequencey e, voltage
gots into the audio signal circuits of a set and
less often, as you will learn, when it enters an
.f. signal circenit. The two most common paths
through which humn voltage enters the signal
circuits are through a defective filter section of
the power supply and through a leak hetween the
cathode and heater in a tube. There are also a
few less common paths that we will take up later.

Since the hum voltage is an a.c. voltage, it can
be amplified just like any other signal once it
gets into the signal circuits. And, naturally. the
more amplification it gets, the more noticealile it
becomes. For example, a fairly large hum volt-
age could get into the power output stage with-
out being very noticeable, because there is prac-
tically no gain between this point and the loud-
speaker. But even a small hum voltage intro-
dueed at the input of the audio amplifier wounld
receive enough amplification to be annoying by
the time it reached the loudspeaker, Therefore.
whether or not a hum voltage is ohjectionahle

eceiver that
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depends to a great extent upon the stage into
which it ix introduced.

Now let's study in detuail the ways in which ex-
cesxive hum ean enter a signal cirenif.

Filter Troubles

At least 79¢ of humm complaints are caused by a
defect in the power supply system. As you know,
the filter ix intended to smooth out the ripple
voltage from the rectitier output to an acceptable
tevel. It ix this ripple voltage that causes hum.
If the filter becomes defeetive. more hum or
ripple voltage than nermal will be applied to
the tube electrodes, and the hum level of the set
will increase.

You are probably familiar with the difliculties
that may prevent proper filtering, but let’s re-
view them briefly.

Fig. 1 shows two typical filter systems. An a.c.-
d.e. set ix shown in A, and a straight a.c. set in
B. but the filter circuits could be used in either
receiver, provided the condenser voltage ratings
are correct. Condensers Cq and %y are electrolytic
condensers, conneeted with the polarities indi-
cuated.

Condenser Cy is not likely to cause much hum.
If this condenser loses capacity, develops a high
power factor, or opens, there will be a slight in-
crease in the a.c. ripple voltage, hut the d.c.
supply voltages will be reduced to sueh an extent
that the receiver gain will be sharpy decreased.
Thus, although some hum may be heard, the chief
complaint will probably be weak reception or a
dead receiver. (If C; develops leakage or short
circuits, the rectitier tube will probabiy be ruined,
and the result will he a dead receiver)

Page Three
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Fig. I.

Most hum troubles are caused by condenser (.
When this condenser loses capacity or develops
a high power factor, its ability to act as an a.c.
voltage divider with choke I, decreases, so
greater proportion of the ripple voltage appears
across Co and is passed on to the tube electrodes.
If C'5 opens, the hum will become very strong.

Leakage in condenser C, (or leakage in any
condenser or circuit in parallel with Co at some
point farther on in the B supply system) will
cause excessive d.c. current to flow through L.
This will reduce the inductance of the choke coil,
making it less effective as a filter component,
and so causing greater hum. If C, shorts alto-
gether, the set will become dead.

Condensers ('; and C, are frequently in the same
condenser hlock. If lenkage occurs between these
condensers, there may be a shunting resistive
path across the choke coil. Sueh a path will re-
duce the effectiveness of the choke and may
cause hum. A similar shunting resistive path
across the choke may exist in the circuit of Fig.
1B if leakage develops from the negative side
of condenser C; to the chassis. This, too, may
cause hum.

Of course, hum may also be caused by short-cir-
cuited turns in the choke coil, but such a defect
is rave.

Unbalanced Full-Wave Rectifier Tubes. Hum is
occasionally caused by unbalanced rectification
in a full-wave power supply. In this case, hum
voltage gets out into the B supply because of
the filter design. In a full-wave circuit like that
shown in Fig. 1B, the filter is designed to re-
move the 120-cycle ripple that is normal for full-
wave rectifieation.* If anything happens to wind-
ings S; or 8y of the transformer, or if one-half
the tube becomes defective, the tube will still

*This depends on the power line frequency. If
the power line is rated at 25 cycles, then full-
itave rectification would prodiuce a 50-cycle ripple.
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deliver d.c. because one of its plates will con-

duct current but the frequency of the ripple
will now be 60 cycles, instead of 120 cycles. This
lower frequency is much harder to filter than
is the 120-cycle ripple, and the filter system may
not be capable of doing a good joh on it. There-
fore, this condition may cause hum even though
the filter is not at fault.

Cathode-to-Heater Leakage

Most hum complaints not due to filter defects are
caused by cathode-to-heater leakage in tubes.
This is an odd trouble because it has to oceur
in a certain way before it can cause hum, and then
may cause hum only in certain stages.

Fig. 2A shows the filament and cathode connec-
tions of a typical modern triode eircuit. One
side of the filament is grounded to the chassis.
and the cathode is connected to the chassis
through self-bias resistor Ry, which is bypassed
by C;i. (As you know, any voltage existing be-
tween the cathode and ground is also in series
with the grid circuit and the cathode, so the
voltage across C;-RR, is the d.c. bias voltage for
the tube.)

IHowever, let’s suppose that some part of the
cathode (marked B) shorts to the ungrounded
end of the filamenut (marked D). This will create
a path from D to the chassis through the cathode
and resistor Ra. This path and the filament
are now in parallel, so some part of the a.c. vol-
tage applied to the filament will also appear
across Ra. The exact amount across Ry will de-
pend on whether a complete short or just leakage
exists between B and D.

Whether this a.c. voltage across R, causes hum
depends on the capacity of C;. If this by-pass
condenser has a high capacity its reactance may
be so low that little if any a.e. voltage can
build up across it and no hum will result. How-
ever, if the ecapacity is low, or if there is con-
siderable amplification between the grid circuit
of this stage and the output, a small amount
of hum voltage developed across Ro will be am-
plified sufliciently to cause humn.

On the other hand, if a short or a low resistance
develops between B and E, there will be no hum
because Ro and the filament voltage source will
not be in parallel, so there will be no a.c. vol-
tage across R,. (However, the low-resistance
path between B and ground will be in parallet
with Rs: this may upset the bias and may cause
distortion or oscillation.)

If ‘the filament connections are as shown in
Fig. 2B, then a short circuit from the cathode to
point A on the filament will not cause hum,
because the a.c. potential between A and ground
is zero due to the grounded center tap on the
filament winding.
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FFinally, with the connection shown in Fig. 2C,
no hum will develop regardless of the amount
of cathode-to-heater leakage which may exist, or
between what points it occurs, because the
cathode is directly grounded, and there is no
way for this a.e. filament voltage to get into
the grid eathode cireuit.

Therefore, cathode-to-heuter leakage can exist
in some stages without ecausing trouble and may
have to exist in a special manner in other
stages before it can cause trouble. (Even so,
cathode-to-heater leakage is a very common
sourece of hum in radio receivers.) You can save
time by examining the wiring diagram to see
which stages may have this trouble—there is no
need for checking the tubes in stages where cath-
ode-to-heater leakage cannot cause hun.

The greater the voltage across the filament
terminals of the tube, the greater the likelihood
of hum, because then there will he a larger a.c.
voltage placed across the bias resistor if leak-
age or a short develops between the tube heater
and its cathode. ¥or this reason, cathode-to-
heater leakage cuuses more trouble in a.c.-d.c.
receivers than in a.c. sets, Ax shown in Fig. 3,
the potential difference bhetween the tube fila-
ments and ground increases as one progresses
dowu the filament string from the grounded end
(as one moves from VT; toward VTy). To com-
pensate somewhat for this, set manufacturers ar-
range the tube filaments so that the least fila-
ment-to-ground voltage is applied to the tube that
ix most likely to cause trouble if it develops
cathode-to-heater leakage. Then the next largest
filament-to-ground voltage is applied to the sec-
ond most troublesome tube, and so on,

Almost always, therefore, tube VTy is the first
audio tube. Tube VT, may be the first detector-
osciltator: V'Ty may be the if. stage, VT, the
output tube, and VT, the rectifier tube. This
odd order of connecting the tube filaments tends
to minimize the possibility of hum.

Even though tube VT, is the power output tube,
this arrangement of filaments results in such
a high filament-to-ground voltage that leakage
between its cathede and filament may cause a
considerable amount of hum., In fact, output
tube leakage is the second most probable cause
of hum in a.c.-d.c. sets. (A defective filter, of
course, is the most probable cause.)

Miscellaneous Causes of Hum

Defective filter condensers and cathode-to-heater
leakage account for $0¢, of the hnm trouble you
will meet. The remaining 10¢% have unusual
causes—the kind that baflle the radio mechanic
but are readily found by a man with professional
training.

Fig. 4.

One reasonably frequent cause of hum is a de-
fect in a decoupling filter. In the filter shown in
Fig. 4, C, and R, act as a voltage divider to re-
duce any hum voltage coming from the B supply.
It condenser C,; loses capacity or develops u
high power factor (this condenser is frequently
an electrolytic condenser), it will no longer act
as an effective filter element, and hum voltage
will be applied to the plate circuit of tube VT4.

Inductive and Capacitive Coupling. A.C, electro-
magnetic fields exist in and around the chassis
of any power-line-operated radio receiver. These
fields will cause no trouble in a well-designed
receiver, but hum may result if amyone tam-
pers with the position of critical leads or removes
shielding.

Most trouble of this kind is caused by misplaced
grid leads. Unless you notice where a repair
has been made in which some critical lead may
have been moved, you will first have to use the
methods described later to determine which stage
the hum enfers. Then you ecan fry moving the
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teads in that stage with an msulated stick or
aligniment tool while the receiver is turned on.
If you find a position where the hum (hmppem

vou have solved the problem. Kxamine the set
carefnlly to see if there is any evidence of shields
missing. Also, it the control grid lead should be
brought up inside a shield, be sure it is so placed.

Sometines a receiver owner will tuck lengths of
the a.c. power cord “out of the way” inside the
radio. The strong a.e. field from this cord may
induce hum in some grid circuit. Always pull
the cord out to xee if the hum decreases, then
fold it or tie it up away from the chassis (but
off the floor).

Although less common than electromagnetic cou-
pling. electrostatic induetion also niay cause hum.
IXlectrostatic induction is the result of capacitive
coupling between points, If stray coupling exists
to a grid lead, tor example, and the grid circenit
contains a high resistance, then even a small
electrostatically induced hum voltage will cause
considerable hum trouble. Low resistance grid
cirenits are less ¢ritical. In practically all cases
where higlt resistances are used, the manufie-
turer minimizes hum by keeping the tube grid
leads short and placing them so that they are
not easily disturbed. However, if anything hap-
pens to increase the resistance of the grid resis-
tor, there may bhe apprecinble hum induced in
the cn(un Of course, any change in the grid re-
sistor may also cause overloading of the tube
or enongh change in the bias so that distortion
occurs, You may tind that you have a combina-
tion complaiut rather than a simpte case of lnum
in such cases. This is often an aid in tocating
the defect, rather than au obstaele.

Hum Caused by Replacement Parts. lUnproper
replacement of pdl'ts an sometimes cause hum,
A typical example is a 1011(1\1)(‘nker cone replace-
ment. If the hum level ix normal before the re-
placement but excessive afterwards, very likely
the speaker has a hum-buecking coil—mounted
on the speaker field that has been improperly
connected to the voice coil, This eoil should be
connected as shown in I7ig. 5—then, any hum

Power
Output
Tube

Fig. 5.

the speaker field in both
the voice coil and the hum-bucking coil will
oppuse and cancel each other. If the voice coil
leads are connected hackwards, the voltages will
add, and hum will be inereased, Unsoldering the
voice coil leads and interchanging them will
remedy this condition, '

voltages induced hy

Sometimes a replacement choke or power trans-
former does not have the complete shielding of
the original part. Thix may allow strong hum
fields to escape from the part if it ix a power
transformer or choke, or to get into the replace-
nient part if it is an audio transformer. In such
ases, it is best to get a more nearly exact dupli-
cate if possible, but sometimes proper part posi-
tioning will eliminate magnetic flux linkage. Fig.
6 shows an example, Here the i, due to mag-

Fig. 6.

netic coupling, that cccurs when the parts have
the arrangement shown in Fig. 6\ can be elim-
inated by relocating one part (Fig. 6B).

Effect-to-Cause Reasoning

[offect-to-cause reasoning ix 4 very valuable aid
in the case of hum. You can use it right away to
locate the section wlhere the hum originates.

As vou know, hum is a low-frequency a.e, voltage.
Therefore, the hum voltage picked up by an r.f.
stage cannot pass through the tuned circuits un-
less it modulates the incoming signal. On the
other hand, hnm originating in the power supply
or in the audio amplifier can be heard whether
or not.an r.f. signal is being veceived.

To locate the section in which the hum originates,
then, just tune the set so that no station is picked
up, and turn the volume control to minimun
volume. 1f the hum is xtill audible, it must he
originating in the power supply or the audio am-
plifier. If you hear no hum, turn the volune
control back to a normal volume level, and tune
the set to a station. If you hear huwn now, it
must be originating in an r.f. stage and modu-
lating the incoming signals. A hum of this sort
is called modulation hum or tunable hum, Thus.
effect-to-cause reasoning plus simple tests will
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enable you to locate at once the section in which
the hnm originates.

Bffect-to-eause reasoning can be brought into
use in some sets for a second time ounce you
have learned to recognize hum frequencies. In
practically all receivers that use power trans-
formers, the rectifier tube is a full-wave rectifier.
The fundamental frequency of the hum or ripple
produced by this rectifier is twice the frequency
of the line voltage. (For a 60-cycle line, this
ripple is 120 ¢ycles.) Therefore, if you hear a
hum that lias a fundamental frequency of 120
cyeles, you know that the filter is not removing
enough of the rectifier ripple. Your ear should
he able to tell the difference in pitch between
these two frequencies.

While both 60 c¢ycles and 120 cycles are low fre-
quencies, the 120-cycle hum is a Dbit higher in
piteh. On the other hand, hum caused by cathode-
to-heater leakage, an unbalanced rectifier, or
electrostatic or electromagnetic pickup from the
power line will have the same fundamental fre-
gquency as the power line (60 cycles). Therefore.
in o« standard a.c.-operated receiver. with a pow-
er transformer. 120-cycle hum indicates a filter
defect. and 60-cycle hum indicates other troubles.

Of comrse, this is not true for ac-doe, receivers
and others that use half-wave rectifiers, llere.
the fundamental hum frequencey is the same as
the power line frequency. regardless of the de-
fect.

Basic Testing

As we said. 8007 of hum complaints (plain huin—
not modulation hum) are caured by defective
filter condenxers or by cathode-to-heater leakage
in an audio tube. Therefore, it ix logical to check
these suspects tirst, hefore making any furthers
localization tests, :

The simplest and quickest test for a suspected
open or ligh power-factor electrolytic condenser
is to try another one across it. Be sure that the
test condenser has a working voltage rating at
least as great as that of the condenser nnder
test (450 volts or higher for a.c. receivers. 150
volts or higher for a.c.-d.c. receivers).

The capacity of the test coudenser should be
near that of the one across which It is con-
nected, but this is not of extreme importance.

To make tests, first turn on the receiver (which
must he connected to its speaker). If you can
conveniently locate the output filter condenser,
shunt your test condenser across it. Watch po-
larity—the positive terminal of your test con-
denser must go to the positive terminal of the
original, and the two negative terminals also
st go together. If it proves difficult to rell

which is the output tilter condenser, remember
that its positive lead goes to the screen of the
output tube-—so the positive lead of your test
condenser may he connected to this point. The
positive lead of the input condenser will con-
nect to the reetifier cathode —a polnt easily
identitied.

Frequently only partial hum reduction is ob-
served when the output condenser is shunted with
one of like capacity. This may mean the inpul
condenser is also defective, If you wish, shunt
both condensers simultaneously. Of course, you
eaw’t hold all four leads at the same fime, but
vou ecan temporarily solder in one test condenser
and hold the leads of the othiers in place.

Muke sure you test between the terminals of the
original condenser. As we «nid in fiscussing
Fig. 1B, the negative terminal of condenser C;
is above ground potential. Therefore, you cannot
consider that ground is one terminal of this con-
denser; to shunt it, yon must locate Doth ter-
minals of C; and conneet your fest condenser
to theni.

If the hum is not greatly reduced when you
shunt the test condenser across the output iilter
condenser, then the output filter condenser may
be leaky. Shunting it with another is not a test
for leakage. You must disconnect the oviginal
condenser and check it for leakage—either with
an ohummeter, or by temporarily placing another
condenser in the circuit in its stead. Leakage be-
tween condensers is not easily checked except
hy disconnecting hoth condensers and trying
others in their places. (An ohmmeter check is
not reliable if the two have a common lead, be-
cause a check hetween the other two terminals
will give you a reading whether or net leakage
is present.)

If the eapacity of the test condenser is far below
that of the original coundenser, the hum may
not entirely disappear. However, any considera-
hle reduction in hum shows that the original con-
denser shonld be replaced by one of the proper
capacity.

Cathode-to-heater leakage in @ tube can easily be
found by checking the tube tor shorts or leak-
aze in a tube tester. Be sure to check the rectifier
tube to see that both halves have approximately
the same emission, particularly if it is a full-
wave rectiier, and the receiver exhibits 60-cyele
hum. In this latter case, also nse an a.c. volt-
meter to find out if the power transformer is
delivering voltage to both plates of the rectifter.
ut one voltmeter lead on the centertap of the
high voltage winding and the other on one recti-
fier plate. Note the voltage. Leave the centertap
lead in place and shift the other lead of the volt-
meter to the other rectifier plate. The two plate
voltages xhonld be approximately equal,
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Modulation hum is usually caused by the intro-
duction of a hum voltage into an r.f. stage con-
thining a tube that has heen forced oif the straight
portion of its characteristic. If such a stage is
over-biunsed by some defect in the bias supply,
tor example, it will operate in a non-linear man-
ner; this may permit even a fairly small hum
voltage to cause modulation hum. Strong signals
or a high hum voltage level may also cause the
stage to operate off the straight portion of its
characteristic, .

Cathode-to-heater leakage ix the most usual way
the hum volfage enters the stage.

Localized Hum

If you find that the trouble is not caused by
a defective filter condenser or by cathode-to-
heater leakage in a tube. it is best to determine
where the hum enters the signal circuit. The
procednre to use depends upon whether you have
steady hum or a modulation hum.

Localizing Modulation Hum. Let’s see how you
could go about locating the stage in which hum
modulation starts. Fig. 7, a typical a.c.-d.c. re-
ceiver, will serve as our example. At the start
you know that the modulation hum originates in
the r.f. section—between the loop antenna and
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the volume control. To make tests, you need a
signal generator (abbreviated s.g.) that will de-
liver either a modulated or an unmodulated
signal.

Set up the s.g. to give a modulated signal. Con-
nect its ground lead to the receiver chassis.
T’lace a .05 to .1 mfd. condenser in series with
its hot lead (unless this condenser is built into
your s.g.) and connect the hot lead to the con-
trol grid of the input tube (the 12SAT).

Next, tune the receiver to some point where a
station is not picked up, and tune the s.g. to
resonance with the receiver, at the same fre-
quency. When the modulation tone of the s.g. is
clearly heard, switch the s.z. to deliver an un-
modulated signal and increase its output to max-
imum. The hum will be modulated on this sig-
nal and will he heard. Now tune the s.g. to 455
ke. (the if. frequency), and touch the hot s.g.
probe to the plate of the 128AT tube. If the hum
is no longer heard, the trouble is in the 12SAT
mixer or oscillator circuits. Check the tube, the
continuity of the mixer control grid return ecir-
cuit, and the oscillator grid resistor (if this
latter has increased markedly in value, it may
be causing self-modulation, which could sound
like hum). Experiment with the position of the
mixer and oscillator grid leads.
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If the hum is still heard with the hot probe on
the 128SAT plate, move it to the plate of the
128K7 tube. If the hum stops, the trouble is
in the 128K7 circuit; test the parts, tube, and
wiring in it. If the hum continues with the hot
probe on the 128SK7 plate, the trouble lies be-
tween this point and the volume control. Check
the parts and the wiring involved. Also, try
another 128QT tube.

Localizing Steady Hum. Now suppose the hum is
in the power supply or the a.f. section of the
receiver shown in Fig. 7. First check the 20-infd.
and 12-mfd. sections of the filter, and test for
cathode-to-heater leakage in the 128Q7 and 35L6
tubes. If this does not locate the hum source.
use the circuit blocking method of localization.
That is, prevent the audio signal from passing
some point: if hum is still heard, it is getting
in between this point and the speaker. Other-
wise it is farther back toward the input.

Begin by shorting the primary of the output trans-
former with a test lead or a .3-mfd. condenser.
(Connect the shorting lead or condenser across
the terminals of the primary.) This prevents
any signals from being fed from the 3516 to the
loudspeaker. If the hum is still heard, the hum-
micking coil (marked B.C.) is probably reversed.
o1 else the power supply is defective. If the hum
disappears when the output transformer pri-
mary is shorted, remove the shorting lead (or
condenser), and short across the 470,000-ohm
3516 grid resistor. If hum is heard, it is origi-
nating in the 35L6 stage.

If you do not hear hum in this test, rentove
the shorting lead and short the 10-meg. grid
resistor of the 128Q7 tube. If hum is now heard,
either it is originating in the 128Q7 stage, or
the control grid of the 351.6 is picking it up.

If you don’t get hum with the 10-meg. grid re-
sistor shorted, remove the shorting lead, and
turn the volume control to minimum volume.
Any hum now heard is being picked up by the
orid eireuit of the 128Q7. If turning the volume
control up and down varies the strength of the
hum signal, tlie control may he defective, or
some of its wiring may be picking up hum from
electro-magnetic or electrostatic fields.

This method of circuit blocking can be used on
any type of receiver, a.c. or a.c.-d.c. However,
in an a.c. set, using a power transformer, it is
often simpler to block signals by removing the
fubes one at a time while the receiver is turned
on. (Of course, thig cannot be done with an a.c.-
d.c. receiver.)

Thus, if you have an a.c. set, pull out the power
output tube. If hum is still heard, investigat®
the hum-bucking coil and the power supply. If

the hum stops. reinsert the tube in its socket
and pull out the first audio tube. If you hear
hum, it is getting in the power output stage
or in the plate supplyacircuit of the first audio
tube. If no hum is heard with the first audio
tube removed. the trouble is in this tube or its
circuits.

Points to Remember. Any a.c.-operated receiver
will have a certain amount of hum that cannot
be eliminated. If you listen carefully you can
hear this hum from practically any receiver., We
suggest you listen to a number of receivers that
are in good condition to become familiar with
the amount of hum that is considered accepta-
ble to the average radio listener.

Hum is always more pronounced when the loud-
speaker is in its cabinet, for the cabinet improves
the response to low-frequency notes. Sometimes,
when a receiver (and londspeaker) is on the
workbench, it is almost impossible to hear hum
that would be objectionable with the chassis
and speaker mounted in the cabinet. You ecan
get an idea of the intensity of the hum with
the set out of the cabinet by tuning away from
a station and barely touching the speaker cone
with the end of your finger. If hum is present.
you will feel a vibration of the speaker cone.
Whenever you service a set for hum, be sure to
notice the loudness of the hum with the speaker
in and out of the cabinet. This will give you
a good idea of how much difference the cabinet
mikes,
Getting Practical Experience at Home

Hum is readily introduced into a radic receiver.
Carry ont the following suggestions on the set
that you are using for the NRI Practical Train-
ing Plan.* This should be a standard a.c. re-
ceiver with a power transformer anpd a full-
wave rectifier,

To learn the difference between 60-cycle and
120-cycle hum, locate the output filter condenser.,
and temporarily unsolder it from the circuit.
When you do this, there will be a strong hum
from the loudspeaker. If everything else is nor-
mal, this hum will have a 120-cycle fundamental
frequency plus higher harmonics.

When you think you can recognize this huni.
resolder the filter condenser and introduce a
60-cycle hum. There are several ways of doing
this: one of the best is to connect a small con-
denser (.01 to .05 mfd.) from the ungrounded
side of a filament to the control grid of the first
audio tube. This will introduce a strong hum

*This is explained in Job Sheet 25, which is sent
students with the graded answers for T.esson
23FR. o
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with a 60-cyele fundamental frequency and high-
er harmonics,

Much depends on the response characteristies of
the receiver as to whether you can at once tell
the difference between these rwo hum frequen-
cies. If the set does not respond very well to
low frequencies. you may hear only the higher
harmonies of the two. which may sound much
alike. Listen to the two hum frequencies care-
fully, one after the other. until you think you
can recognize the difference hetween them.

Now proceed to introduce various defects, The
test we have just described of opening the out-
put filter condenser has rhe same effect as a loss
of capacity would have. Make the sanme test ou
the input filter condenser by reconnecting the
output condenser and disconnecting the input
condenser. The hum level will increase, but the
d.c. voltages will all drop radieally, and you may
have wenk reception or even a dead receiver.
Try out the set to see how it works with the
inpnt fiter condenser disconnected.

ligh power factor in either electrolytic con-
denser will have virtually the same effect as
opening the condenser, so there is no necessity
for demonstrating this condition. Leakage is im-
portant in the output filter condenser. You can
simulate leakage by conneeting a H000-ohm 10-
watt resistor in parallel with the output filter
condenser =o that it draws extra current through
the filter choke. This will probably increase the
hum. but it will cause a lower-than-normal plate
voltage on most of the tubes, and this may pre-
vent the inereasxed hum level from becoming
very noticeable.

Cathode-to-heater leakage can be simulated by
connecting o .25-mfd. condenser between the
cathode terminal of a tube and an ungrounded
filament terminal on that tube socket., This will
not cause hum in eertain stages. but in others
there will be a strong hum, Try this on audio
stages  in whieh the eathode is not directly
grounded—that ix, stages that have cathode bias
resistors. Try it in v.f. and i.f. stages as well.
and see if you can cause modulation hum.

You can take off tube shields and introduce
other conditions to see just what effect they
cause in your receiver., Try bringing the power
cord close to the grid lead of the first audio
tube. Finally, create excessive hum in your set
while the speaker is in its cabinet, then remove
it from the cabinet, and notice the hum level.
Compare this level with the first one to learn
how different the hum level may be when the
set is on the workbench, Lightly touch the cone
with your fingers to feel the vibration caused
by the hum (no signals should be tuned in)—
then cure the hum and feel the cone again. I're-
quently you can feel tlie difference ns well as
hear it,

Page Ten

How To Get Along With Others

By DR. JAMES F. BENDER,
Director The National Institute for Human Relations

Copyrighted

Onee upon a time there was a man who owned a
farm. And this farm was much in the man's
mind, for it was his hobby and chief delight. And
he hired an old fellow to look affer the farm.
Now this hired man was exceedingly tight-lipped.
He searcely ever talked.

The man would drive out to hix farm every week-
end, regnlar as sun-set, and he would find much
satisfaction in looking over his house and barn,
his garden and fields, and his animals—all of
whieh were hix pride and joy. And he would go
to great length to ask how his possessions were
doing. all the while plaguing the old fellow with
endless questions. Dut all the hired man would
ever say was, "I sleep well ¢’ nights” and con-
tinue to ¢o about his tasks. This always made
the man hot under his collar ; and he would mum-
ble to himself, “Why, the fellow isn’t even civil ",
and then he wonld drive back to the city, plan-
ning through the weary miles to hire someone
else.

And then one night it came to pass that there was
an awful storm. The wind blew in terror, and
vou heard the lightning strike all around you.
and the rain came down in tloods, And the man
tossed upon bis bed the whole night long fearing
great harm must surely come unto his farm and
all the helongings thereof.

Early next morning he came unto his farm, for-
getting bis business in the city. But he feared to
gaze upon his house and fields for he had seen
destruction all ilong the way. But when he looked
with all lis eves. praise the Lord, everything
was as it xhould be. The chimney was not toppled
down : the shutters were not blown away: the
roof was whole,

And then he hurried to the barn. And his heart
beat fast within him, for it was not touched.
Fven the hay stack was in its place, and there
was a covering over it with the ends staked down
fast as a tent. And the cows and horses were
grazing contented about ir, blinking at the dew-
diamonds, Not an iota of destruetion did he find
anvwhere on his place.

As the man watched the old fellow feed the
chickens. and rhe ducks and geese and the other
fowl that he did like to sec increase, a great
warmth welled within him and his spirit was
quickened to sce for rhe first time the meaning
of, “1 sleep well o'nights"

“Surely,” said the man unte himselt, “my friend
knows how to deal with man and hig (God for he
keeps faith with his work and himself. 1 too
shall do likewise for it is a good thing to be
able to =ay, ‘I sleep well o'nights’,” .
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So You Want a Radio Position

. All too often applicants for a position forget
that they are selling a commodity—a very ex-

pensive one:

namely, labor

and—themselves

In this highly competitive field there are

vertain  mnsts,
overlooked. . ..

certain rules,

which are often

By HUGO GERNSBACK

An interesting story with some wmighty good tips for the job-seeking man. Reproduced
through the courtesy of Mr. Hugo Gernsback, Fditor of “Radio Craft” magazine.

IEW weeks ago, we inserted an advertise-

ment in a local paper to fill a vacaney in our
organization. In due tinte a rather large number
ot letters was received, through which we plowed
with zest,

AR we went from letter to letter, we became ap-
palled at the lack of common sense of most ap-
plicants, who did nat have the most elementary
understanding of how to proceed when applying
for a imore-or-less important position. Eighty
percent of the missives immediately went to the
wuste-paper basket, which we shall identify hiere-
after with the symbols of WB, Twenty percent
of the remaining letters, after a second careful
reading. melted down to 3¢ of all the applica-
tions, To these few applicants, letters were dis-
patched asking the candidates to arrange tor an
interview,

We are not alone in our contention that most
applicants today violate every established rule
in looking for a position; other radio oflicials
whom we interviewed speak of it with equal dis-
tress. They, too, are appalled at the tremendous
wiaste of energy and time of applicants writing
letters, telegrams, postal cards, and other com-
munications when trying to obtain a position.

The greatest violation is found in the careless
reading of the prospective employer’s advertise-
ment. Many applicants skim heedlessly over the
wants ads and answer without seeming to have
the remotest idea of what the requircments are
all about. The upshot is that when a radio manu-
facturer recently inserted an advertisement for
a radio man who was to prepare technical book-
lets coneerning his produets, this is ‘what hap-
penedl @ Over 859 of the answers came from per-
sons who knew nothing whatsoever about tech-
nical radio. The majority of the letters referred

to scripts tor radio broadeast purposes. It would
seetn that there are literally millions of people,
male and fenule, out to make easy money in writ-
ing radio broadeast skits, which have no connec-
tion whatsoever with technical writing.

It the applicant had read the advertisement care-
tfully, he or she would never have svritten a
lengthy letter of application, which promptly
went into the WB. We shall attempt here to
classify what is wrong, and what is correet for
applicants seeking radio positiong today.

1. Careless Readers of Want  Adrvertisemends
must be placed first on the list, Nee uhove,

2. The Neraseler. When a man tries to sell a
valuable eommodity, the presentation should be
perfect. In a highly competitive market the bet-
ter and the more business-like a prescentation,
the more attention the letter will be given. The
scrawler is an individual who takes a1 piece of
scerap paper and serawls on it a few hieroglyphices.
blithely forgetting that no one but he can de-
cipher it. When there are hundreds of letters to
be read, no official or employment manager will
attempt to decode illegible handwriting, WB for
that one.

3. The Postal Curd Applicants, This is another
violation, and while a postal card is small enough
to make the message brief, usunally not enough
information can be given. Furthermwore, most
postal card writers use handwriting which can-
not be read too well either. There may be ex-
ceptions to postal card applications, but most
ecmployers frown on them.

4. Lengthy Applications. When a letter of appli-
«ation is well typed, is clean and paragraphed in
such a way that by merely skimming through.
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one can gel the highlights of the applicant’s past
experience, ete., a lengthy three or move page
application may be in order. Usually, however,
it is best to keep it to 2 maximum of three pages.

Too lengthy a letter becomes unwieldy and is
usually put aside for a second reading, thereby
automatically diminishing the chances of a final
reading. This may never take place if too many
rood applicants are being considered.

S, Writing in General. 1f a letter of application
is handwritten, the writing clean, and easily
legible, perhaps not muech fault can be found.
(We speak of writing in ink.) It is amazing in
these days of progress that in every bateh of ap-
plications, penciled letters are still to be found.
They are in 99 percent of the cases WIB material.
The busy official prefers a neat, crisp, typewritten
letter, preferably on the applicant’s own sta-
tionery. ’

That is another point on which we may expand
<omewhat. If you are looking for a position these
days—and by position we mean just that, not a
minor job—it will pay you to invest in a letter-
head which has your own name neatly printed
on top. If you have a telephone, it should be
Hsted too, If you are an ex-serviceman it is an
excellent idea to have the discharge emblem with
the eagle printed in the upper right-hand corner.
This immedjately signals to a possible employer
that you were in the service without your hav-
ing to go at length into your military record. 1t
ix dignified and flags your letter immediately as
that of an ex-serviceman,

Incidentally, the extra dollars that you invest
in good printing and good paper, will pay hand-
some dividends. These are all little but impor-
tant points to remember. You are selling youur-
self to a prospective employer who knows noth-
ing about you and who can only judge hy one
thing, your letter.

Again, many letters, even when they are written
on the best bond paper and typed neatly, will
he scanned with lifted eyebrows, if the letter
contains a number of grammatical or just plain,
careless mistakes. If you make an application for
a position, the letter MUST be perfect to get real
attention. Therefore, re-read it, not once, but
three times. If necessary re-type it, or re-write
it—this pays dividends too.

6. Complete Information. No matter how well
a letter is composed. no matter how much thought
vou gave to its preparation—it will fall flat if
vou do not give full information about yourself.
Every eniployer, as a matter of routine, wants
to know the following :

Your age, whether single or married, your weight,
vour educational background, and your general
experience in the field. Follow this with a list of
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former employment, and auy additional inforwa-
tion such as former earnings capacity, ete. [t
sometimes pays to state what other aptitudes you
have. For instance, you might make an applica-
tion as a technician with an amplifier concern
making sound equipment. If by any chance you
are a musician, or amateur musician, play the
violin, ete., that information is valuable because
in sound the prospective employer frequently re-
quires someone who has musical ability or under-
stands music, Similar expressions in other posi-
tions might sometimes turn the balance in favor
of the candidate who has gome aptitude that an-
other might not have,

1. Processed information. Many applicants take
the easy way in making applications today. They
use their visiting card, or write a few words on
i small slip of paper and attach it to a processed
record of experience, and then mail it to the
advertiser, By processed, we niean where the
applicant gives a complete list of experience.
aptitude, ete., often running anywhere from two
to ten pages. If the processing is done neatly and
legibly, no fault can be found. But all too often
the work is done by hectograpl, mimeograph, or
otllerwise processed in such a manner that it
hecomes most difficult to read it. Frequently there
are illegible fifth or sixth carbon copies on tissue
paper. All this is deadly, although many appli-
cants don’t realize it.

If the record of the applicant is processed care-
fully with good workmanship no fault can be
found. Indeed, it is a1 good way to make an ap-
plieation. The best process ix multigraphing, or
hy the Hooven letter method. While the applica- |
tion can be printed, thix is more unusual, be-
sides it is expensive and does not serve a pur-
pose, Clean good typewritten copy is still the
best method and is preferred by all employers.

8. High-Presswre Boys, Very frequently persons
with otherwise sound mental equipment think
that high-pressuring an advertiser will get the
job quicker than anything else. They will send
telegrams such as the following, aetually rve-
ceived by an advertiser recently,

“Do not look any further, I am the man for the
jobh, Have all the qualifications. I’hone or write
at onee.”

In most caxes this kind ot a high-pressure method
will not get the job, simply because not enough
information is given. It is also a “blind” appli-
cation and few employers tfall for it, It usually
is not even answered.

Other missives in the same category are those
that are elaborately prepared in colors and
usually mounted on cardboard to get attention.
There is nothing wrong with such unusual ap-
plications, except that in most of them the ap-
plicant does not get down to brass tacks and only
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gives sketchy information about himself. It too
goes into the WE,

Other applicants of similar ilk send a letter which
arrives by express or parcel post and to which
is attached a large serapbook or other volumin-
ous data setting forth the applicant’s perform-
ances heretofore. This is not a bad idea because
employers are usually impressed by past per-
formance and by actual samples of the candi-
date’s work., But it must again be stressed that
such applications fall down if the writer does
not give complete information about himself. If
such is supplied, the unusual method of presenta-
tion, will get many jobs.

0. The Doughbays. This class is primarily inter-
ested in the money end which is first and upper-
most in their mind. When it comes to service and
ability, they are not so much interested. Here
is a verbatim example :

“If you cannot pay $3,500.00 a year, or over, do
not read any further.

“Applicant also would expect a five-day week.”

Then follow a few scant lines of vague informa-
tion about the applicant who no doubt expects
(quick employment. Whenever an official gets let-
ter of this caliber he appreciates the fact that
this type is more interested in cash than in a
position. Iiven an employer who does not have
the first rudiments of psychology would probably
immediately mark it WB,

10. The Humorists: 1f there is one thing an em-
plover detests, it is a humorous application.
Humor has its place and all of us enjoy a good
laugh, but when it comes to employment, officials
are hardboiled. They do not like facetiousness.
Here is an actual letter received only a few days
ago. It speaks for itself.

“Twenty-five years of temperute and celibate liv-
ing have metted me one wife, a three-year-old son,
five years of military service (retired a first lieu-
tenant—sound of wind and limb), six mounths’
experience”—

IIere the applicant gives a very scant amount of
information as to his past worlk, then goes on:

“As to minor accomplishments, I have lectured
brilliantly on subjects about which I knew noth-
ing, written for military radio and sold life in-
suriance to my wealthier friends. Now, one week
removed from the comforting arms of eur bene-
ficent Uncle, I find myself faced with the un-
happy necessity of achieving some manner of
regnlar stipend to keep my wife in mink and my
boy’s string of polo ponies in blankets.”

This man, without question, is a high class ap-

plicant, but missed his vocation, He should be a
professional humorist or perhaps a eolumnist.

We could go on in the same vein for many col-
umns, but there is not sufficient space to list all
the mistakes made by applicants. A friend of
ours, a big official in a large radio plant, has in
his office a huge serapbook on the back of which
is printed “Choice Morsels.” It is filled with un-
usual letters of application of all types, funny
and otherwise, collected over a space of many
years. Some day when he gets old and decrepit,
he intends to bring out a book entitled: “How
Not to Apply for a Job.”

It is hoped that the foregoing has given you some
idea what to do and what not to do when seek-
ing a position. Always remember that if you do
apply for one, your letter cannot possibly be too
good if it is to get maximum attention.

3
<
.

F. C. C. Release

In view of the fact that Army surplus walkie-
talkies and other radio transmitting equipment
are now being offered for sale in some stores over
the nation, the Federal Communications Commis-
sion warns that the unauthorized use of such
transmitters by the general public is illegal and
may subject the user to a $10.000 fine or im-
prisonment or both,

Under the Communications Act no person may
operate a radio transmitter without first obtain-
ing a license from the FCC.

No licenses will be issued by the Commission for
the walkie talkie and other transmitiers to the
general publie, except in the Amatenr Service,
until the Citizens Radiocommunication Service,
designed to govern such use, is put into erfect.
This service will not be inaugurated until equip-
ment operating in the Citizens Radiocommunica-
tion band, namely 460-470 mec.,, has reached a
satisfactory stage of development, ant uuntil the
Commisgion has completed certain techniical and
legal studies necessary to the formuiation of
rules and regulations. When this Service is
opened to the public, the Commission will make
an appropriate public announcemert and set
forth the conditions under which licenses may
be obtained. A simple licensing proecedure re-
quiring only a minimnm knowledge of the regu-
lations is contemplated. .

The Commission also pointed out that none of
the Army surplus walkie-talkie equipment which
has come to its attention is built to opurate in
the 460-470 megacycle band allocated for the
Citizens Radiocommunication Service.
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The State of Wisconsin has filed application for
the first of two stations in a system of seven
which will provide a state wide edueational net-
work.

Autematic frequency control may be used in new
f.m. receivers to limit the effect of slight mis-
tuning of the receiver., Unless an f.m. receiver is
tuned accurately to the frequency of the incom-
ing signal, the audio quality is distorted and
there is heavy background noise. Automatic fre-
quency control circuits for a.m. receivers woere
introduced ahout 1936.

The General Electric Company has installed an
experimental F.M. two way radio system ou a
bus of the Washington, Virginia and Maryland
Coach Company. Using a system of this kind, the
driver will be able to report breakdowns, detours.
storms. ete. to operating headquarters. Then,
inmediate aid can be rushed to the scene of dis-
aster. If the tests work out successfully, which
=eems likely, other buses of the company will he
radio equipped.

A recent survey shows the U. & hax approxi-
mately 34,000,000 radio families, representing
more than 90% of the nation’s homes. Thix huge
listening audience makes radio advertising profit-
able, Today there are four major nation-wide net-
works and a total of 799 affilinted stations per-
mit efficient distribution of program material. In
1945, the total net time sales of networks and
stafions were over $310,000,000. In view of the
amount. of money that has been invested in radio
broadcasting and the amount that will be spent
in the future, this fleld offers great opportunities,

Recently the Western Electric Company installed
radar on the 88 JJohn T\ TTutchinson of the Great
Lakes fleet, Western Electrie has announced that
eventually all of the 340 large ships now sailing
the Great Lakes probably will he equipped with
radar for navigational purposes,

Radio-controlled switches, clectronic echo-sound-
ers and recording instruments of many kinds, and
television egnipment which nnst operate despite
glass, hear and ionizing radiation was used
in the Bikini Atoll test to measure the intensity
of ovean waves generated by atomic hombs,

An electronie-navigator—a shipboard Radar sys
tem for cominercial vessels—has been developed
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by the General Electri¢ Compauny. This equip-
ment is an outgrowth of war developed appara-
tus, adapted for ¢ivilian and commercial use, The
equipment c¢an detect through darkness, fog or
=torm the poxition of any above-water obstacles
such as light houses, buoys, icebergs, other ships
and land, to a distance of 30 miles depending on
the =ize of the object. The deviee will revolu-
tionize “'thick weather” navigation, cnabling the
mariner to stay on a safe course even though his
normal visibility is strongly limited. The equip-
ment is installed in the chart room or pilot house.
The electronic navigator develops a Radar map
of the area surrounding the ship. The map may
be 4, 12 or 60 miles in diameter with the position
of the ship itself always at the center. Objects
only 200 yards away are shown when the 4-mile
map is used. All types of commercial and private
boats, yachts, ocean liners, freighters, ete., will
eventually find use for such equipment in the
future.

Recently, before hundreds of members of the
New York Zoological Society gathered at the
Waldorf-Astoria in New York City for their
fiftieth annual meeting, two electric eels devel-
oped voltages which could be seen by means of a
special eathode ray oscilloscope and a projecting
lens fitted fo the scope. The lens permitted pro-
jection of the scope pattern on a large screen
which was visible to the audience. The electri¢
ecls can generate voltages as high as 500 volts
and are fully capable of killing a man under cer-
tain conditions.

Due to the development of a Television “Eye” by
RCA and NBC it is now possible to cover news
events by plane. automobile or boat using the
revolutionary equipment and to make accurate
geographical surveys from planes flown by re-
mote control. Thisx has been, in part, a war time
development. Moreover, similar Television equip-
ment may be used in the future to observe haz-
ardous mannfactnring processes from a safe dis-
tance.

Aceurate data on the upper air, in meteorology,
can now be ohtained by special devices. A balloon
sent into the upper atmosphere carries aloft a
radio transmitter which sends reports of tem-
perature and humidity. The balloon is tracked
with radar to determine its position. providing
additional information on wind direction and
velocity.
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9,603,000 Families are Considering
The Purchase of a Television Set

Survey of consumers made by Sylvania Electric

indicates that the majority of these families

definitely plan the purchase of a television re-
ceiver.

A possible market potential for home television
receivers which may reach nearly 10 million sets
during the next five or six years providing tele-
st facilities are made available in all urban
areas was revealed hy Frank Mansfield, Director
of Sales Research for Sylvania Eleetrie I'rod-
uets Ine. 1le based his report on the answers
given by home radio listeners, 28¢, of which are
now located within range of existing television
transmitters. “The public,” he said, "was asxked
if it wanted television: what price it thought
it would pay for a home receiver: and results
it would expect from the =et.” )

“26.60 of the urban families interviewed said
they definitely planned to buy a felevision re-
ceiver,” he continued., “and 1859 were consid-
ering television but had not definitely made up
their minds. In other words, 45.1% or 9,603,000
tamilies are considering the purchase of a home
television set. These possible pr ospec ts are pretty
evenly distributed in different income groups.
The only significant drop is in families with
normal annual incomes of less than $1.000.°

When asked how much they thought they would
pay for a television receiver, Mansfield stated
that 58.9¢ said they would pay from $100 to
%249 and 31.0¢, said they would pay from $250
to $500. Only 3.4 said they would pay less than
$100 while 5.9¢, appeared to bhe willing to pay
more than $500. The average price for all fami-
lies interested in the purchase of a television
set was in the $200-$500 range.

Commenting on what the public expects from a
television receiver. Mansfield suid that a set
designed for four people viewing at one time
apparently filled the average need of about 804/
of the families. Ile based this opinion uu the
finding of the qm vey which indicated that 78.19
of those interviewed stated that two to four
people will want to wateh a television show.
12,207, said tive persons. Only 1.1¢% answered
one person while 8.6% replied over five persons.
The public is evidently anticipating televixion
images larger than 10 x 15 inches and does not
realize how sereen size atfects the cost of a tele-
vision receiver.

“In splte of the fact that color television exists
only in the laboratory state,” Mansfield contin-
ned, “there appears to be three prospects who
want color television to one stating he wantx
black and white only. Desire for color decreases
ax income deereasex and only one out of five of

those who want it say they will pay over
extra for it.”

F100

[u answer to the question: “will television need
4 new programming structure?” Manstield said.
“There's little evidence that television will sup-
plant movies in the public’s mind. People think
of television in terms of a new active mediun.
particularly for sports, spot news and drama by
real people. 33.09 of the people said their fav-
orite television program is sports; 20.09, drama
by reual people: and 19.4¢;, news. This differs
materially from current radio program popu-
larity and obviously from motien pictures.”

Only one in six people said they would insist on
a1 home demonstration of television. Of those who
said they definitely plan or will buy. the survey
indicated market potentials of 773,000 sets in
homes with normal annnal incomes of $5000 and
over: 1,633.000 where normal incomes ranged
from 23000 to $5000: 5,069,000 where normal in-
comes ranged from $1000 to $3000: and 2,128,000
where normal incomes were under $T0040,

- nori

G. E. Announces New Television
Capacitors

| =,
ﬁ,&&l

A new line of small, light-weight capacitors de-
signed to meet the requirements in size and
weight imposed by the compact design of modern
televizion receivers has heen announced by the
General Electrie Company.

Developed especially for use in smoothing out
the high-voltage power supply in this and sim-
ilar applications, these new Lectrofilm units are
equipped with prong-type terminals which meet
the speeial mounting requirements of television
receiver applications,

Currently available in two designs, a flat cylin-

der and a tubular construction, these unitg are
rated 0.005 microfarads, S5AKK to 16,000 volfs,

ulletin GEA4BHR, available on request to the
company at Schenectady, N. Y., contains detailed
information on the new capacitors.
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Willard Moody

HIE alignment of receivers is an important

and necessary job in radio servicing and, for
this reason, a knowledge of alignment tech-
niques is essential,

In alignment work, we adjust the trimmers of
the receiver according to a definite procedure.
This procedure is somewhat different for tuned
radio frequency (t.r.f.) sets than it is for super-
heterodyne receivers (supers). In this article,
alignment of hoth basic types will be discussed.

It is not uncommon to have a set brought in to
you for repair which has had the trimmers ad-
justed by an unskilled person. The result of im-
proper adjustment is a loss of sensitivity and
selectivity. In some cases, when a receiver has
been badly detuned, it may appear to be “dead.”

Of course, such sets are a minority of those re-
quiring service attention and in many cases the
receiver will require realignment due to aging
of tubes and parts which change the electrical
characteristics of the set, Realigning such a re-
ceiver, after performing service work such as
replacing several tubes or parts, is often re-
garded as the final touch and attention to the
set by a serviceman who does the work of re-
storing such a set to normal, working condition.

The t.r.f. form of receiver usually has two or
more tuned circuits. A typical receiver of this
type is shown in Fig. 1. Some older t.r.f. gets
using low gain tubes may have three or four r.f.
stages. However, the basic principles would re-
main the same in aligning such sets.

The Emerson BB-208, in Fig. 1, uses a 6D8 r.f.
amplifier, 6C6 detector, 2516 power output tube
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NRI Consultant

and 23Z5 rectifier tube. The r.f. tuning conden-
ser is C1 and its shunt trimmer is C4. The de-
tector stage tuning condenser is C2 and its shunt
trimmer is C5.

The trimmers are adjusted for jnaximum out-
put at the high frequency end of the hand. This
set, the Emerson BB-208, has a tuning range of
™0 to 1730 ke. This means that with C1 and C2
at maximum capacity we reach 540 ke. As the
dial is adjusted and the set is tuned higher in
frequency, less capacity is used. The values of
1 and C2 are varied in step. To conmpensate
for slight differences in capacity between C1
and C2, and different stray capacities across
these units, (4 and C5 are used.

It can readily be seen that if C4 and C5 are ad-
justed at the low frequency end of the band,
when C1 and (}2 are at maximum capacity, that
the change in tuned circuit capacity as trimmers
4 and (5 are adjusted will not be very notice-
able. This would make it difficult to observe any
change in the output of the receiver during the
alignment process. Accordingly., we may make
the trimmer adjustments at the high frequency
end of the band when C1 and C2 are at minimum
capacity. We can judge the sound output by lis-
tening to it or by using an output meter. The
output meter, however, is used only when we
are employing a signal generator for alignment,

The reason for this is simply that the modula-
tion of the generator is constant, a 400 cycle
tone, permitting a steady reading on the output
meter. The noise and music signals modulating
a broadcasting statiop, to which the set might
be tuned, vary from instant to instant, making
a constant output meter reading impossible.
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A signal generator is desirable in aligning t.r.f.
receivers, but we can use a hroadcasting station
ro align sets without a generator, Both methods
will be described.

Aligning TRF Receivers Without A Generator

The receiver shown in Fig. 1 has a range of 540
to 1730 k¢. The manufucturer specifies, for this
seot, a 1400 ke alignment frequency. (Wherever
possible, refer to the circuit diagram of the re-
ceiver and the manufacturer's service notes.)
Therefore, in adjusting the set we .should pick
a station having a frequency close to 1400 ke.
A short antenna should be used on the set to per-
mit getting a sharp response. The r.f. trimmer
adjustment is often «quite broad while the de-
tector stage trimmer is usually fairly sharp. In
adjusting the trimmers, we niay nse a serew-
driver, but this often results in a detuning ac-
tion. It is better to use a special alignment tool.

The tool may he a screw driver type with a small

I(ﬁt—)]

L +5 o
ar 450 OHMS -y

25L6 606 6C6

SCHEMATIC DIAGRAM

$ TUBE AL - DI RECEIVER

Model 8B-208

metal blade fitted into a bakelite rod or other
type of insulator material in rod form. The tool
may also be one having a hollow center. per-
mitting slipping the end of the rod over a nut on
the trimmer. Some trimmers are equipped with
slotted head alignment screws while others are
titted with nuts that can be turned and adjusted
as required.

With the receiver adjusted to a 1400 ke. station.
or one having a frequency close to 1400 ke., ad-
just C5 for hest reception. Then adjust C4. If
the 1400 Kke. signal is used, the receiver dial is
set at 1400 ke. If a 1450 ke. station is used, the
receiver dial would be set at 1450 ke. and the
trimmers would be adjusted as in the previous
example.

One way of identifying the stations is to listen
to the program and then refer to a newspaper
which will indicate. in the radio section, what
is on the air at a given time. This procedure. how-
over, is somewhat slow and inefficient. \ better
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method would be to use a calibrated receiver
for station identification. 1f necessary, vou could
horrow a set from a neighbor, preferably a small
rable model which is equipped with a loop an-
tenna. The loop would make a special antenna
connection unnecessary.

Aligning TRF Receiver Using Signal Generator

The signal generator, in a sense, is a1 small radio
=tation. However, the r.f, output of this station
is controllable at the will of the operator, This
means we can get any desired alignment fre-
quency within the tuning range of the generator.
and, by adjusting the attenuator knob- or output
control of the instrument, we can govern the
strength of the modulated r.f. signal fed into the
receiver.

The steps in the alignment may be stated as
follows :

1. After the set has been turned on and allowed
to warm up for at least ten or fifteen minutes
tand the generator has been warmed up), set
the generator and receiver dial at the correct

SIGNAL GE NERATOR Shielded

Cable of
Generator

hold the alignment. tool and

adjustmeunts,

make alignment

The development of skill in alignment will come
with practice. Only a few minutes time is re-
quired to align such a receiver as this one, when
an expert. experienced serviceman does the job.
A beginner may require more time at first but
he will soon “catch-on” to the relatively simple
Jjob of aligning a t.r.f. receiver. The alignment
of superheterodynes is somewhat more difficult
and here, again. experience and practice, gained
gradually, will enable you to learn and master
the alignment technique required. You must.
however, as a first step learn the fundamentals
of such alignment work.

Aligning Supers

The alignment of superheterodynes involves the
use of a signal generator and an alignment tech-
nique that is somewhat more complicated than
t.r.f. work, but can be done in a straightforward
manner. A typical superheterodyne receiver is
shown in Fig, 8. This receiver uses 5 tubes and
is designed for operation on an a.c. line.

Dial Pointer
set at 14/00 Ke

Antenna
Terminal
of Radio.

C|\ C3

¢l |

Clip to
Chassis

GE==S s e

cy Ios M ® et

Fig. 2. Signal Generator Connections (RF section alignment)

alignment frequency—in this example 1400 ke
2. Set the receiver volume control at maximum,

3. Adjuxt the output control of the generator
nntil the signal can be heard, with the genera-
tor eable connected to the receiver input cir-
cuit. The connections are shown in Fig. 2. In
many cases, a direet connection of the generator
cable to the set is permissible but to limit any
possibility of excessive current flow, blocking
condensers C1 amil C2 as shown in Fig. 2, may
he used.

+. Adjust the trimmers for maximum output as
indicated by listening to the radio.” As the out-
put is raised, reduce the generator output. This
can be done by using your left hand to adjust
the generator output control and yonr right to
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A BAT is used uas a mixer, 78 1.t aiplifier, 75 see-
ond detector and first audio, 41 power output
tube and &4 full-wave rectifier,

The intermediate frequency of the receiver is
470 kilocycles and the tuning range is 540 to
1720 kiloeyceles. In order to adjust the receiver
correctly, the dial must be aligned to track
properly with the tuning condenser. To adjust
the dial. proceed as follows:

1. Turn the tuning condenser to maximum ca-
pacity position (plates fully meshed).

2. Holding the tuning condenser to this position,
turn the pointer until it is 1/16th of an inch
below the three lines of the secale at the 550 kilo-
cvele end. Refer to Fig. 4. This is the correet
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v

pusition of the dial pointer at maximum capacity.
The mechanical adjustment of the dial pointer
should be made first. Then, the receiver align-
ment adjustments may be made.

The procedure is to align the if. circuits, then
the oscillator and rv.f. cirenit.

I.F. Alignment

Familiarize yourself with the generual layont of
the tubes on the chassis and the location of the
various trimmers. The drawing in Fig. 5 gives
this information for the Philco 38-12. Set the
wenerator dial at the i.f. value of 470 ke, Have

" Pointer Setting
Tuning Condenser
Closed

Fig. 4

Model 38-12

the receiver dial set at 556 ke. and short out the
receiver's  oscillator tuning condenser which
would lead to incorrect aligmnent adjustments.

The generator may now he connected to the 6A7
top cap through a .05 mfd. condenser and the
<hicelded side of the eable may be connected di-
rectly to the chassis since this is an a.c. set, The
use of a blocking condenser in the Zround cir-

o -
2?:?’-

20 DETH,
o S aveey

151 AUDIO
751

Fig. 5. Philco Model 38-12
{Tube and Trimmer Locations)
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Altigator Clip
Connection to
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or Chassis ——

Tuning
Condenser.

Chassm\' |

Fig. 6. Signal Generator Connections (Oscillator alignment)

cuit is not necessary since the radio is isoluted
from the a.c. power line by the power trans-
former. The generator connections are shown in
Fig. 6.

The end of the cable is clipped to the 6A7 top
cap, using the series condenser, as shown in the
drawing, and the ground connection is made to
the chassis. The oscillator tuning condenser of
the receiver may be shorted. This will prevent
heat notes and whistles due to the local oscillator
of the receiver beating with the incoming signal
supplied by the signal generator. A simple means
of shorting the oscillator is to attach a wire
across the oscillator tuning condenser. The wire
may be fitted with two alligator or battery clips
at each end of the wire. The wire may be aliout
6 inches in length,

The receiver volume control is set at maximum
at all times during the alignment work. This is
necessary to obtain maximmum gain and to avoid
automatic volume control action. A ground con-
nection is made to the ground post of the set,
the chassis, at a convenient point, or to the tun-
ing condenser frame. (For the shorting wire.)

At first, the generator output control may be ad-
justed for maximum output, to force a signal
through the mixer and i.f. amplifier. Then, a pre-
liminary adjustment of one of the i.f. trimmers
may be made to increase the receiver gain. When
this is done, the output of the signal generator is
reduced by means of the attenunator knob on the
wenerator panel.

As the adjustments are made, it will be con-
venient to use your left hand for adjusting the
r.f. output of the generator and your right hand
to hold the alignment tool and to make alignment
adjustments,

Usually, manufacturers specify in their align-
ment notes that the trimmers are to be adjusted
in order as you work back from the second de-
tector towards the generator. Thus, in this ex-
ample, in Fig. 3 the adjustments would be those
of 12, 8B and 8A in the order named.
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As the gain is brought up by resonating the vari-
ous trimmers, back off on the output control of
the generator to maintain a centinuously weak
input signal to the receiver. This will aid in get-
ting sharp response and proper alignment. Also,
it will enable you to judge slight differences in
sound intensity at the loudspeaker.

This is important since it is possible to detect
more readily slight differences in volume levels
when the sound output is relatively low. If a high
sound intensity is used at the loudspeaker, it will
be difficult to deteet slight changes in the sound
level during the alignment process.

Many persons find it difficult to judge differences
in sound intensity and prefer, for accurate align-
meut work, to use an electrical output indicator,
commouly referred to in the trade as an Output
Meter. Shortly. in this article, we shall discuss
output meters,

Oscillator Adjustment

Following the adjustment of the i.f. amplifier
trimmer condensers, the receiver oscillator ecir-
cuit may be adjusted. This is the next step in
the alignment process rather than an adjustment
of the r.f. tuned circuit since it is necessary .to
tune in the signal first. The generator connection
is shifted from the 6A7 top cap to the antenna
terminal of the set and the ground connection
is made to the ground post of the set, or the
ground lead may be attached to a convenient
point on the chassis.

The short circuit wire across the oscillator tun-
ing condenser of the receiver, of course, is re-
moved. Then, 3B is adjusted to tune in the 1500
ke. signal supplied by the signal generator. The
receiver and generator dials are set at 1500 ke,
and the r.f. output eontrol of the generator mnay
be set at maximum at first, reduced as the volume
rises. To facilitate matters, the generator may be
set close to 1500 ke. at first, then tuned slowly
above and below 1500 ke. until the signal is
tuned in on the receiver, To make certain the cor-
rect frequency is picked up, the receiver trimmer
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way be screwed down to full capacity. The signal
is then tuned in by adjusting the general dial.

The generator might be set, then, at 1300 ke. Ob-
viously, the adjustment required is one which
will permit tuning to a higher frequency, to 1500
ke,

With the left hand adjusting the generator dial
and frequency, and the right hand the trimmer
capacity and receiver oscillator tuning, we can
keep the generator and oscillator in step as we
«o higher in frequency. For example, by decreas-
ing the trimmer capacity a slight amount and
going to 1310 Ke. we can reset the generator to
1310 then, adjnst the trinnner again, to go slight-
Iy higher. In this way. we can reach 1500 ke. in
i number of short steps and not “lose the signal.”

Some servicemen merely set the generator at the
specified alignment frequency and then adjust the
oscillator trimmer back and forth quickly until
the characteristic tone signal of the generator is
heard.

When the oscillator has been aligned, the r.f.
stage may next be tuned to resonance. This is
done, for the Philco 38-12, by adjusting trimmer
3Ain Fig. 3.

1t should be noted, in passing, that this particular
receiver does not use a condenser across the pri-
mary of i.f. transformer 12. This primary is not
tuned. Many sets, however, do use such a trim-
mer across the primary of the second if. trans-
former and in such cases it is adjusted for maxi-
mum output,

Output Meters

lu our alignment work, as we have indicated, we
may listen to the vutput of the set to judge the
relative intensity of the signal. But under cer-
tain conditions it may be very difficult to judge
the output by ear. For example, in a service shop
or factory there may be considerable noise which
will make hearing the signal difficult, and in
some service shops two or more men may be
working on different receivers at the same time.
making hearing conditionx difficutt for align-
ment work,

In view of this, output meters are often used.
There is the further fact that many people prefer
a visual indication of change. rather than being
dependent on hearing.

The output meter usually takes the form of a
simple copper-oxide rectifier type a.c. voltmeter
but an a.c. vacuum tube voltmeter could be used.
if desired.

The output meter may be connected across the
voice coil of the loudspeaker to indicate the sig-
nal level, or between an output tube plate and

B- -. ‘The plate circuit connection is preferred
since the output meter will then be fed a greater
amount of signal voltage. Thus, easier alignment
will be possible, as you will find by actually set-
ting up the equipment and using it.

The plate circuit meter connection for the out-
put meter is shown in Fig. 7. Condenser C may
he a .25 or .1 mfd. unit. Although many output
meters have a blocking condenser built into the
cireuit, to keep d.c. out and pass a.c. te the meter

T4

Loudspeaker

Voice Cail

.|]I

Output
Meter
Alligator @
Cli
ip @
o> e
Jo

i *

Fig. 7. Output Meter Connected in Plate Circuit

#

(the signal is a.c.) it is nevertheless desirable to
use a4 series condenser as shown in the sketeh.
This will prevent shorting the plate circuit of
the tube and getting a shock if the plate lead is
touched. The condenser may be fitted with a
small alligator elip as shown in the lower part of
the drawing. In :e. receivers where the d.c. plate
voltage on the output tube plate may be 250 volts
or higher. the blocking condenser is desirable as
a protection.

When the vacuum tube voltmeter iz used, it mere-
1y replaces the output meter shown in the sketch.
Using the voice eoil connection, no blocking con-
denser is necessary sinee there is cnly a.c. in
the cireuit.

In either case, the alignment adjustment is for
maximum output as indicated by maximum swing
of the meter pointer. The signal voltage in the
plate circuit may be as high as 50 volts under
certain conditions, so start with a high range
first and then, if an adequate deflection is not
obtained, go to a lower range. Usually, 5 to 30
volts will be encountered. Further, the higher
the effective resistance of the a.c. voltmeter used
as an output meter, the greater will be the indi-
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cated voltage. A vacuuin tube voltmeter puts rela-
tively little load on the output plate, a 1,000 olim
per volt instrument introduces some loading and
therefore a lower voltage will be indieated.

In the voice coil circuit, voltages of 14 to 5 volts
may be observed, so that a low range a.e. volt-
meter must be nsed in this circuit position.

We have considered standard alignment tech-
niques. Now, we can turn our attention to a few
special cases.

Loop Antennas

A typical receiver circuil using a loop antenna
is «hown in Fig. 8 The loop is marked LI and is
connected to the 1R mixer tube. The step-by-
step alignment procedure of the manufacturer
is shown in Fig. 9,

This receiver hias sonte nnnsual features hnt in
general is of standard design. Let's take the align-
ment steps in order, Step 1 shows the generator
is to be connected to the stator of the receiver
tuning condenser through a .01 mfd. unit. The
manufacturer advises pufting the receiver dial
at 1600 ke., near the high frequency end, to pre-
vent the oseillator action from interfering with
i.f. alignment, If desired, however, this instrue-
tion may be disregarded and the runing condenser
can be get at H7H0 ke, Then, the receiver's oseillator
is stopped by shorting out 6.
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Connect the high . Adjust the fol.
Steps | side of test-osc, |Tunetest-| Turn radio lowing for max.
to— osc. to— | dial to— peak output—
R alcendonsey Quiet point | L7, L, L8, Ls
1 inseries with | $66kc | at1,800 k¢ | (2nd and 1st I.F,
.01 mfd. end of dial transiormers)
Radi i clwis
2 s bamal | 620 ke Fanclockwise| 05 (oscillator)
Radi i
3 oo tenl |1 300k | 1,300k | €2 (antenne)
Radi :
. Miacatianal | cooke | 600 ke L2 (osc.)
5 Repeat steps 2, 3 and 4.

Fig. 9. RCA Model BP-10, Alignment Procedure

Nome  leeway is permissible in following the
alignment instructious. Instead of trimmers, the
i.t. transformers are tuned by means of adjust-
able inductances. These inductances are L7, LG:
L5 and 14. The condensers used in the i.f. trans-
formers are fixed types.

L7, 16, Ls and Lt are adjusted for maximum out-
put at the i.f. value of 455 ke. The next step after
i.f. alignment is the adjustment of the oscillator
circuit of the receiver, The receiver dial is set
at the extrente high frequency end. with the tun-
ing condenser plates all of the way out. A test
=ignal of 1620 kilocyeles is used. (% iz adinsted to
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Tubing

Loop of/
Radic Receiver

Fig. 10. Special Radiating Loop

tune in the signal. The generator is not connected
directly to the receiver but a “radiated ” gignal is
used. This radiation may be accomplished by
simply putting a 3 ft, piece of wire near the loop
antenna of the set, connecting one end of the wire
to the “hot” terminal of the signal generator
cable. The ground of the generator is connected
to the receiver chassis.

The nse of a special radiating loop for this type
of work is also possible. The loop arrangement
is shown in Fig. 10

The loop may be purchased commercially and is
mounted on a convenient floor height stand or
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on a bench type stand. The signal is then radi-
ated from the test loop into the receiver loop
witliont a direct connection.

If desired. a loop could he made up, using or-
dinary #18 bell wire employed three or four
turns on 2 10 inch diameter form. If such a large
form is not available, a square or rectangular
loop as shown in Fig. 11 may he used.

In some cases. the loop antenna used for signal
injection may he eliminated. Referring to Fig. 12,
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Fig. 12,

Westinghouse Modal WR-12X3
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Connect the high Tune Turn Adjust the follow-
Steps side of test- test-osc., radio dial | ing for max. peak
1 oscillator to— to— to— output—
1-F grid, in C10, C9
1 series with 2nd I-F
.01 mfd. Quiet point Transformer
455 ke 1,600 k¢
1st Det. grid end of dial Cs,C7
2 in series with 1at I-F
0 Transformer
Ant. terminal
3 in series with 1,720 ke Gang at C14 (osc.)
160 mmid. mnimum
a . Signal
4 Radiated signal 1,300 k¢ frequency C15 (ant.)
5 Repeat steps 3 and 4.

Fig. 13. Westinghouse Model WR-12X3, Alignment
Pfocedure

4 Westinghouse WR-12X3 is shown. The if.
transformers would be tuned in the usual way.
as described previously for the other sets. The
manufacturer recommends radiation of the sig-
nal into the loop of the set. However, by using
loose coupling to the antenna terminal of the
set a direct connection can be made.

The generator’s hot lead may be connected
through a .0001 or .0005 mfd. condenser to the
receiver’s antenna terminal. The generator
gronnd may be connected through a .05 mfd. con-

@ @ /’Err.oscuwo
/

—r
—

24° DET.

denser to the chassis of the receiver. Then, Step
4 of the alignment procedure, in Fig. 13, may be
carried out.

Regenerative Supers

Some midget superheterodynes use regenerative
second detectors to make up the loss of gain and
selectivity occasioned by the omission of a con-
ventional i.f. amplifier stage. Such a receiver is
shown in Fig. 14, the Phileco 84. This receiver uses
a 77 detector-oscillator, 77 second detector, 42
power detector., 42 power output tube and 80
rectifier.

In aligning the receiver, first tune up the i.f.
transformer which is marked 14 on the circuit
diagram. Set the receiver dial at 550 ke. and the
generator dial at the intermediate frequency of
the set which is 430 ke.

‘The regeneration condenser, 17, should be set at
minimum capacity. LF. trimmers 11 apd 15 are
now adjusted for maximum output. The tuning
condenser may be set at full mesh (dial at 550)
when the if. signal is fed into the 77 det.-osc.
garid circuit. A connection may be made to the
top cap of this tube.

I*ollowing the adjustment of i.f. trimmers 11 and
15, adjust the receiver’s regeneration control, 17.
Nerew the trimmer clockwise to increase capacity
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Fig. 14. Philco Model 84
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until the feedback is sufficient to cause a squeal-
ing or oscillation sound. Then, rotate the trim-
mers counter-clockwise about 14 turn so that the
set is on the threshold of oscillation. This will be
the point of maximum sensitivity and sclectivity,

Upon cowmpletion of the i.f. transformer adjust-
ments, align the r.f. and oscillator cireuits. First,
adjust 13 to tune in the signal. Ilave the receiver
and oscillator dials set for 1400 ke, Next, adjust
5 for maximum output. When 13 and 5 are ad-
justed, the “hot” generator counection, is to the
antenna terminal and the geuerator ground con-
nection goes to the ground terminal of the radio.

This completes the discussion on aligmnent.
While signal generators are essential and align-
ment is important, you should bear in mind, be-
fore alignment is attempted, the necessity of giv-
ing the receiver a preliminary test with a volt-
ohmmeter to check suspected parts or cirenits,

Also, as a general rule in servicing any set it is
desirable that you have the tubes carefully tested
in a tube tester as the first step in servicing the
radio. Bearing these points in mind, developed
through experience, you should find your work
ix made easier and more eflicient.

Our Cover Photograph

This interesting picture, made by Larry Colwell
of New York, was supplied to us through the
courtesy of Television Station WABD, which ix
operated by Allen I3, DuMont Labs., Inc. It shows
an announcer, who is conducting an advertising
program featuring a shaving product. An attrace-
tive girl dresses up the picture.

DuMont has found in experimental tests that
the advertising possibilities of Television are
great, The future of Television looks promising
indeed.

nr

Studying Hints

To get the most from your lessons, you must
study. But how you study is more important
than the mere fact that you do study. First,
learn to concentrate. When you are studying
vour lessons, put everything that you have into
it—free your mind of all things except the lesson
material. Be alert and alive to the meaning of
each and every word. Learning isx easier when
vou have an interest in the subject and since
radio itself is very interesting, learning its tech-
nical principles seems more like fun than work.
But never forget that what you are learning
will mean value to you in real doliars and cents.
Your studies have a purpose; you are not wast-
ing your time in studying-—continue it to your
benefit ! .

New Midget Size Selenium Rectifier

A midget size Nelenium Rectifier, which can be
put to a variety of uses heretofore not cou-
sidered as applicable for rectifiers of the metal
plate type Las been developed by the Federal
Telephone and Radio Corporation, Newark, N. J.,
manufacturing associate of the International
Telephone and Telegraph Corporation.

Manufacturers of electrical equipment who in-
corporate the midget rectifier into the design
of their product will find that its small size,
durability and cooler operation will make pos-
<ible a more compact, less fragile, and more
efficient unit.

Federal’s Selenimn Rectifier can replace as many
s 29 different rectifier-type tubes now used in
virious radio receivers. By installing the recti-
fier in pairs as voltage doublers, with condenser
values up to 40 MFD, the use of a transformer,
rectifier tubes and sockets is eliminated.

It offers greater efliciency to vibrator power sup-
plies using rectifier circuits of the half wave
and full wave type. and in highly specialized
equipment where long life of the vibrator is es-
=ential. Because the midget rectifier becomes op-
erative practically instantaneously, the efliciency
of an intercommunication box is greatly en-
hanced by uxing the Federal Selenium Reetitier
power supply.

The broad use to which the midget reetifier ¢an
be put is even more startlingly revealed by its
ability to charge a 2-volt battery in a battery
portable set and to charge deformed electrolytic
condensers,

Known as type 403D-2625, the rectifier consists
of five square seleniunt plates made on aluminum
base plates, connected in series, with Center
Contact, and measures only 114 x 1147 x 11/16”.
Its small size makes it possible to install the
unit in spaces where the ordinary tube will not
fit. Because only two soldering operations are
necessary and a minimum of mounting hardware
is needed, installation is made quickly and as-
sembly work is substantially reduced.

Life of the Nelenium Rectifier is many times that
of the tubes it replaces. The unit has a rated
current carrying capaceity of 100 milliamperes
DC and a peak inverse voltage of 330 volts. The
amount. of heat dissipated by the rectifier stack is
only a fraction of that normally generated. Radio
receivers using Federal's rectifier become opera-
tive praclically instantancously; no warm-up pe-
riod is necessdary.

The same rigid pattern of advanced ergineering
and precision manufacturing methods that is in-
herent in all Federal rectifiers has gone into the
development of the square stack Seleninm Recti-
fier.
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IT IS HIGH TIME TO RESCUE
CUSTOMER GOOD WILL

O vou remember the days before the war when customers had to

be attracted to a business establishment through advertixing.
vood display. and, above all else, customer appreciation? The d.lv
when the clerk stepped up to you and said, *May T help you, please?’
Of course you remember. because it is only 111111110 the past five years
that business men threw all Good Will pllm‘l])]es to the wind. ln
imost cases this was due to inefficient and indifferent help. It was also
due to shortage of supplies and tremendons demand, Anything went
and still does, in all too many stores,

When customers fight one another to get a bit of this and a bit of
that, what difference does it make whether the clerk smiles or scowls?
[iven the owner of the place walks around like a **big shot,” stern
of face, overly independent. just becanse he sees, day in and day out.
people almost pleading with him for scarce items. e feels important.
He just leans back of the connter and says “IHaven't got it ™ ~Can’t
get it!" “When von find out who has got them Tet me know.™ Wise-
cracks! Abuse! The custoner takes them all,

But thisx condition will change, There is still a scarcity of many of
the things we all need. And too many business men are still curtly
sayving “No and turning their backs, On the other hand. the business
man, who has an eye on the ay—is saving “No”
with a smile—"Rorry. I'm out. but I'll try to get it.” »Will keep you
in mind.” “Will be glad to have vou drop in again.” =1 appreciate
vour business and am sorry b ean’t do something for you now.”

Customer (Good Will has been dragged through the gutter. It is high
time 10 rescue it. Now is the time to get the jump on your competitor.
[t is just as easy to he polite ax indifferent, and ]1()]1T(’11(‘\\ pays off
in good customer relations.

Begin today—uvight now—to smile when you talk to your customer
—to say “Thank you,” no matter how small the sale. Build Good Will.
It is your greatest asset.

I.. L. MexNE, Frecutive Necretary
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Detroit Chapter

At each meeting we set aside a portion of our
time for a discussion of the lessons of the NRI
Course. Our menbers lead us in these discussions,
Mr. Fitzgerald, Mr. Oliver, My, Rich, Mr. Jeris,
and Mr. Patterson have given some fine reports.

At one of our meetings Chairman Quinn con-
dueted a quiz program after the fashion of the
New York Chapter, Two tfeams. one headed by
[Jarl Oliver and the other by Tarry Stephens
participated, The contest ended in a tie, thus
<iuving the Chapter the cost of a prize for the
winning team. (chiselers)

Our old favorite, Mr, Henry Rissi, took over one
of our meetings. Ile asked guestions and then
procecded to answer them, always allowing those
present to volunteer any information if they
felt inclined to do so. This was a very interest-
ing and instructive program.

Among thoxe who have joined our Chapter re-
cently are, Charles Shutoek, 2073 Grant St, ; Clar-
ence Wright, 22049 Willmarth ; K. €', Baumearth,
12341 Wilfred: 8. 8. Grajek, 884 Connor's Ave.:
lKrnest Domenico, 4400 Benitean; Thomas IDat-
erson, 18927 Westmoreland : IFloyd Buehler, 665
W, Warren Ave.; Wilfred Rice. 4137 Holecomb:
Constantine Kravez, 3083 Marseillex 1 A, 8. Ciesla.
1197 MeKinstry Ave. Some of these men have
re-joined the ¢hapter after returning from mili-
tary service.

We closed our season with our aunual dinner
party which was attended by the following: Mr.
and Mrs, Harry Stephens, Mv. John Stanish, Mr.
and Mrs. Thos, Patterson, Mr. and Mues, 100 1arl
Oliver, Mr. and Mrx., Geo. Patz, Mr. and Mrs.
Clifton DBakewell, Mr. and Mrs, Larry Upham,
Mr. and Mrs, Bernard [Tiller, Mr. and Mrs. Ray
Ifouke, Mr, and Mrs, ITlarold Chase, Mr. Val
Guyton, Mr. and Mrs J. A, Quinn, Mr. and Mrs,
Charles Mills, Mr. and Mrs, George Novak and
Mr. Charles Shutock. Our guests of the evening
were Mr. and Mrs, Henry Rissi, Mr, and Mrs,
W. L. Wayman, and our own Kxecutive Secre-
tary of NIRI Alumni Association, Mr, Lou Menne,
Mr. Menne made a very appropriate talk which
wis enjoyed by all—a lot of wit and humor which
cortainly helped to make our party i SUCCess,

Very attractive and valuable door prizes were
awarded, A beautiful table lamp jointly donated
by Detroit Chapter and our Vice Chairman Der-
nard Hiller, was won by Mrs. Henry Rissi. Two
other prizes were donated, one by Radio Supply
and Ingineering Co—a voltineter which was
won by Thomas 'atterson. The other, donated by
Radio Specialties Co.,, a pick-up arm. was won by
none other than Chairman Quinn, ('To allay any
suspicions, it should be stated here that Jim
Quinn did not draw his own ticket.,)

Following ix a schedule for meetings for the

1046-1947 season:

sept. 20—Picture—The Magic of Fluorescence.

Oct, 4—Picture—The Story of FM—Curves of
Color.

Oct. 18~~Speaker—Floyd Buehler,

Nov. 1—Pictures—Sightseeing at home—Princi-
ples of Electricity.

Nov. 17—Speaker-—Ilenry Rissi,

Diee, —icture—Exploring with NX-Rays.

[Yee. 20—No Meeting.

Jan. 3—No Meeting,

Jan, 17—Dieture—The World's Larges<t FKlectri-

-l Workshop.

Ireh, T—Npeaker—Ted Steinmetz,

I"eh, 21—1ictures—ILife of Thos,
cursions in Science #1 and #2.

Mareh T—Pictures—Excursions in Science #3.
4, and 5,

Mareh 21—Speaker—Henvy Rissi.

April +—Dictures—Ixeursions in Science #46, 7.
and 8.

April 18—Pictures—\West Lynn,

May 2—S8peaker—Dick Hendricks,

May 16—Picture—When You Can Measure.

June 6—Speaker—Robert Mains.

June 18—Annnal hinner Party ( Wednesday).

Fdison—Fx-

No meetings are scheduled for the mouth of Au-
enst, Our next regular meeting will e Neptem-
her 20,

VAL GUYTON, Secretary

e I

Phila-Camden Chapter

We have had some wonderfol meetings recently.
John Biaselli, one of our Marine veterans now
buack with ns. gave a demonstration, sbowing the
cause and effeets of different defects in the loud
speaker. He made good use of our RCA Denion-
strator. Mr, Biaselli also answered all questions
put to him. ITe does an excellent job as a leader
of a Radio discussion,

Chairman Ed Roeod brought in his RCA “Uscope”
and Nignal Generator and with the aid of our
new Voltoniyst gave us a splendid pictnre of just
what takes place in a Radio cirenit. There was
only one criticism at this meeting—onr time was
too short,

At another one of our meetings we spent most
of our time doing actual Radio work. We repairved
six sers, presenting interesting problems.

At still anothier meeting John Biaselli sigain pre-
sided and the topic was centered around the
failure of sets to operate on low frequencies while
they seem to operate O.K. on the higher fre-
quencies.

New members to join the Chapter are: Robert
Oliver, 2228 Cumberland; J. G. Evans, 1853 N.
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Lambert : Daniel Pressede, 817 Penn St.. Bryn
Mawr; Owen Markey, 3627 (alumet St.; Fred H.
Grant, 18 W. Chester I’ike, Lenarch ; Milton De-
Vae, 39 Wistar St.; Sumach Simpson, 706 Penny-
piack Cirele, Hatboro; Elmer Miller, 440 Heaton
Rd.. Hatboro; Joseph Rooney, 6214 Rrdrick St.:
H. C. Schonewolf, 2112 N, Melvin St. ; Roy Rebbie,
620 K. Allegheny Ave.; Christopher Doukas, 3023
N. Frankford Ave.; Paul Moyer, 20 Wood St.,
Landsdalle; John T.. Jackson, 706 E. Alden St.

Meetings= are held on the first and third Thursday
of eachh month at 8:15 P, at 4706 Comly St, in
the Post Office building in Philadelphia, All NRT
men in this locality are urged to attend these
meetings. You are assured a cordial greeting.
F. Armstrong, Secretary,

4o

Baltimore Chapter

Like Old Man River, this Chapter just runs along
smoothly, without fuss or feathers, but we do
have some bang-up meetings,

Chairman Rathbun is taking an extended vaca-
tion, motoring to the West Coast. During his
absence the chair is being occupied by Vice Chair-
man Larry Arthur, who is doing his nsnal swell
job.

Most of onur time is given to actual Radio work
under the leadership of our (Chairman, but the
program is varied quite frequently, with a talk
by our Chairman or some one of our members.
One of the most interesting of these talks was
on AVCO control.

At another meeting Chairman Rathbun discussed
the use of a “Condenser Analyser.” Still another
subject discussed by our Chairman was “Auto-
mobhile Radios and their Troubles.”

We also have a number of outside speakers on
schedule,

Those who live in this area should attend these
meetings, They are sure to derive much henefit.

We mieet on the second and fourth Tuesday of
each month at Redman’s TIall, 745 West Balti-
more S8t, at 8:15 P,

I’. LI, Marsh, Secretary.

nori

New York Chapter

Our Executive Secretary Lou Menne paid us a
surprise visit which all the boys enjoyed. The
visit was a good morale builder,

The quiz program condueted by Alex Remer con-
tihues to prove very popular and we understand
other chapters have taken the idea from us. We
are very glad to supply these chapters with the
questions. Mr. Remer says that he has received
some very constructive suggestions from some of
our members which will help him iron out the
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wrinkles in this new feature. Mr. Remer deserves
a4 lot of credit for his hard work in the interest
of our Chapter. D

The following discussions were part of our recent
programs — James Newbeck, “Cathode Ray
Tubes.,” Philip Spampinato, ‘“Receiver Design”
and “Army Radar,” Eugene L. Williams, “Align-
ment.” Morris Friedman also spoke to us on his
Radio experiences, and at all meetings, of course,
Pete P'eterson takes over with the “Questions and
Answers.”

Chairman Bert Wappler spoke to our Chapter
about purchasing a RCA Demonstrator Board.
After thoroughly considering the matter. the
members decided to purchiase such a demonstra-
tor, Our meinbers therefore, now have the ad-
vantages and benefits of this excellent additionat
equipment,

Those who joined our Chapter recently are Mayer
Steihurst, Charles Aliberto, Damiano Drueato,
Henry Blatt, Edward Karpf, Rayvmond Hackel,
Leon Rosenfeld, John Harrison, Vincent Nobile,
Joseph Kujawski, Peter Sales, R. B. Macready.
Theodore Durante, Joseph Fromer, Vincent
Echevarria, Michael V. LaRossa, John Krebs,
George Gaunon, Theodore Piotrowski.

Our Chapters meetings are held on the first and
third Thursday of each month at 8:30 P.M., at
St Mark’s Community Center, St. Mark's Place,
between 2nd and 3rd Aves., New York (ity.
lLouis J. Kunert, Secretary.

nri

"l understand, sir, that you are seeking an
aggressive type salesmen!"

Hri

Chicago Chapter

We held this issue right up to the last minute
awaiting the usual complete report from Chicago
Chapter but it did not reach ns. That may mean
big news is in the making. No doubt a long newsy
report from Chairman Andresen and Secretary
Coltun will reach us shortly. We are looking for
word ahout that annual picenic.
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Annual Dinner Party of Detroit Chapter

On June 19 Detroit Chapter held its annual dinner party for
wives and members. The party took place at Huck's Redford
Inn. After dinner the group posed for the above picture.
Reading from left to right (front row) Clifton Bakewell,
Larry Upham, Secretary Val Guyton, Thomas Paterson,
George Novak, Henry Rissi, Charles Shutock. (second row)
Ray Fouke, Charles Mills, Mrs. Clifton Bakewell, National
Vice President F. Earl Oliver, Mrs. Harry Stephens, National

President Harry Stephens, Chairman James A. Quinn, Execu-
tive Secretary L. L. Meune, Mrs. F. Earl Oliver, Vice Chair-
man Bernard Iiller, Mrs. Charles Mills, Harold Chase. (third
row) Mrs. Henry Rissi, Mrs. Bernard Hiller, Mrs. George
Patz, Mrs. Ray Fouke, W. L. Wayman, George Patz, John
Standish, Mrs. James A. Quinn. Mrs. Larry Upham, Mrs.
Harold Chase, Mrs. Thomas Paterson. Mrs. W. L. Way-
man.

-nine
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II. J. Rathbun,
Chairman of
Baltimore
Chapter, took u
well earned va-
- cation visiting
Denver, Yellowstone National PPark, Brices Cav-
ern, San Franciseo and many other interesting
places, Traveled by antomobile.
nri

Chartes Jackowski of Chicago hax a mighty jine
store and shop alongside the largest molion pic-
fore theater in Iis commnnity. We rery much
appreciate a fine photo of Mr, Jaclowski af work
at his heneh, That wan is really waking strides
inthe Radio Servicing husiness.,

—_——nri —
Nebastian Hauser of Winnipeg, Man,, Canada, is
now operating his own Radio business and, from
all reports, is doing very nicely. e sent us a
nice photograph.

nori
R. C. Gregy of Indianapolis, Indiana, has a full
time business in which he is doing from $300 to
S350 a reeel, Has twro nien rorking for iime now
~one a reteran, icho isan NRI student.
nri
Gerald A, Miller, Newington, Conn., operates un-
der the name Sound Equipment Service Company.,
Jerry owns the company outright, ITas twelve
industrial accounts which they maintain 24 hours
a day. Has five men all of whom are kept busy
because. in atldition to the ahove mentioned con-
cerns, Jerry also has =everal other important
contacts for sound equipment and service.
nri
Pete Peterson. that stick of dynamite in Ncir
York Chapter, is another NRI graduate who de-
serves a lot of credit, ITe started with nothing
hat plenty of ambition and determination. Right
cufter graduating Pete took « hit of spuce in «a
second hand furniture shop. There he acquired
TOU customers in 13 months, e now has @ new
store, beautifully decorated, neon window fram-
ing, fluorescent lights, a 16 x 20 laboratory and
tiro aoork henches, Some boy, that Peterson,
- nori
Olin 1. Jaynes is Radio supervisor for the local
Police department at Anderson, N, C. They oper-
ite on 37.0 mes with several mobile units having
two-way Radio. In addition, their motorcycles
are equippedd with receivers. Mr. Jaynes is a
war veteran and is getting a big Kick out of this
interesting eivilian connection.
n 1 q
i, M. Westbrook of Ilialeah, Florida, 1oho re-
cently reported that he had reccived a Restricted
Radio Operator's permit, now reports that he has
vbtained a Radio Telephone, Sccond Cluss license.
nri
qul W, White of Newport, Tenn., sent us sev-
eral newspaper elippings announeing the purchase
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of an established Radio and Electrical business.
The firm will handle a complete line of Radios
and appliances. Mr, White has been a resident of
Kingsport for the past 29 years and is well known
in his community.
nor

Michael Hordishy of West Babplon, New York,
has o« grand job with Press-Wireless. Doing very
woell financially, Mr, Hovdisky wax a Major in
the Signal Corps during the war, He says, with-
ont rveservation, “NRI gare me my Radio educa-
fion”

— nori

The Manchester Radio Service of Manchester,
Conn., ix conducted by John F. Gruber who ix
modernizing his shop and really dolling things
up. Nent uxs several of his forms for records and
billing. Nays he used NRI reference text to set
up his bookkeeping system and it works to per-
fection. 1t should.

N ri
J. W, Willouyhhy of Gainesville, Teras, has a
full time Radio husiness. Started on a small scale
in spare time. Business grew rapidly. Now is sit-
ting pretty, so to speak.

noi
Joel Robinson of Brooklyn is working as a Junior
Engineer for Pilot Radio Corp. He is 4 member
of New York Chapter.

nri
We missed Jaek Hasen at the annual meeting of
Detroit Chapter. Upon inquiry we learned that
Jaeck was quite occupied at home assisting with
o brand new baby. The Hasens live in Windsor.
Congratulations.

nori
Elhart Nelsen, 16 N. Kildare Ave.. Chicago, IlL.,
just passed the exam for 2nd class Radio tele-
phone license. 1Ie is now aiming toward a tele-
phone 1st. Good lack'!

nri
ITow about some news from you good members
who read this page hut seldom write. Let’s liear

from you.

nri
Millard Burris of Verona, N. J., ix quite a fellow
in his community. He specializes in Sound work
and covers track mects. political campaigns, bond
drives and all sorts of outdoor advertising. lle
is a Rotarian and is popularly known as Skippy.
His wife, also very active in the Radio business,
is often referred as Mrs, Skippy. These fine peo-
ple are known by all in Verona from the Mayor
down. We were pleased to have a picture of one
of their sound trucks.

nr i
Vice President F. Earl Oliver, a prime mover in
Detroit Chapter, wants to personally thank those
gnod people who donated prizes for the Detroit
Chapter Annual dinner. For mames of donors
please gee Detroit Chapter News, this issiue.
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Joe Clark Finds He Made $612.78
In Spare Time, During Past 12 Months

An NR| Graduate Turns In a Fine Record of His Wide Radio Experience

111 BECAME interested in Radio back in 1927

or 1928, when The Diamond of The \Air was
popular and the Browning Drake sets could be
bought in kit form at the local store. C. (*. Cod-
dington had built a station with call letters WI'T.
11e was the Buick distributor and the call letters
were to mean “Wateh Buicks Travel In The
World's Best Town,”™

After my graduation from the
Charlotte Tech Iigh School in
1929, 1 went to work for the
Armature Winding Company
in Charlotte, N. (', I got a good
bit of training in practical
electricity, which was of great
help in my future radio work,
I next went to work for the
Josch Radio dealer as aid ro
the regular radio service men,

Then I went to work for the
RCA Vietor Radio distributor.
While there, a friend advised
me to enroll with the Nutional
Radio Institute for training.
Today I ean say, "It was the
greatest financial investment I
ever made.” I want to add my
name to the list of those who
owe so much to our school. I
never miss an opportunity to
talk up the NRI.

The experimental kits were
the most interesting part of the
course. The Vacuum Tube
Tester Kit was among the tirst
in this neighborhood and drew much interest. It
was responsible for a good many of my friends
enrolling with NR1. The lessons were in good
sequende.

It was soon after 1 finished my experimental
kits lessons that I tackled my first Radio service
job. 1 found the neighbors were very cooperative
in this respect. 1 soon had all the repair jobs 1
conld handle in my spare time, Most of the money

Joseph W. Clark

from iy first jobs went to purchase test equip-
ment, Then came my first real radio service job.
It was with a company that specialized in auto
Radio repairs. 1 did most of the installations,
and therefore had to get out all the motor noise
interference possible—that being a big headache
at that time, 1 was surprised to learn that T had
hecome known ax an expert in this line. \fter

that, 1 worked tfor other shops about town. 1
went on the road and so-
licited auto  Radie  work
from the shops, T learned they
were  having  trouble  with
motor interference in o their
auto Radio installations. In

some instances they had to re-
move the set and thus lose the
sule altogether. 1 would agree
to remove the noise for a cer-
tain  fee, depending on  the
nrake of car and set. T made
coml at this and later traveled
through states from Virginia
to Texas,

I returned to Charlotte, N. C.
and worked for various plants
as  nutintenance  electrieian,
during which time 1 finighed
my conurse with NR1,

I have been working here in
the shipyard as maintenance
clectrician, I have been doing
Radio repair work in my spare
titme. By referring to my books,
I find I have made $612.78 in

. the past twelve months, in my
spare time. 1 wish to thank all those at the
school for the cooperation 1 received during my
studies and after my graduation. Wishing the
=chool continued suceess, 1 remain®™

Yourrs truly,
Joseph W, CLARK

S10 Marvket Street
Wilmington, N. .
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Minutes That Pay

Ever notice how time skips by ? It’s every minute
that counts, and yet we waste minutes, all of us,
every day, and there’s no turning back the clock

. 80 as a post-war resolution you might well
resolve never, never again to waste another min-
ute if you can possibly help it.

No, I ean tell what you're thinking—we can't
work all the time. There are minutes that may
be used for healthful relaxation und entertain-
ment . . . in fact a good laugh now and then helps
you to do better work during working hours. But
there are minutes, too,-that may be used for care-
ful thinking and charting of your future. How
many of those precious minutes are wasted in
plain loafing, instead of doing the things that
conld be done if you were only conscious of Old
Man Time and the minutes in which he deals?

The number of men who have
minutes from a noon lunch-hour, while at work
on some dull, prosaic job, to study lessons that
would mean, eventually, getting into much more
pleasant work at better pay is virtually a legion.
Thousands. of men have learned to turn their
minutes into happiness and better living. Who
am 1? I'm one of those Minute Meu—and it pays !

snatched a few

—
“Whereis Johnny this afternoon "

~If he knows as much about canoes as he thinks
he does, he is out canoeing, but if he doesn’t know
any more about it than 1 think he does, he'’s
swimming.”

nri

Bookkeeper: I'll have to have a raise, sir. There
are three companies after me.

Manager: That s0? What companies?
Bookkeeper : Light, telephone and wuter!

Courtesy of Radio-Craft Magazine

"By the way my dear, have you seen that handsome
new salesman at the radio store yet?"”
Page Thirty-two . -
S

. 5o

WWW . americanradiohistorv.com

NATIONAL
RAE
NEWS

" FROM N.R1. TRAINING HEADQUARTERS

Vol. 12

Published every other month in the interest of the students
and Alumni Association of the

NATIONAL RADIO INSTITUTE
Washington 9, D. C.

The Official Organ of the N. R. I. Alumni Association
Editorial and Business Office, 16th & You Sts., N. W.,
Washington 9, . G

L. L. MENNE, EDITOR
J. B. STRAUGHN, TECHNICAL EDITOR

NaTioNaL Rapio NEwS accepts no paid adver-
tising. Articles referring to products of manu-

facturers, wholesalers, etc., are included for
readers’ information only, and we assume no
. responsibility for these companies or their
products.
Article Page
Editorial ... ... .. .. .. L. 2
How to Fix a Receiver that Hums ... ... 3
So You Want a Radio Position .. ..... .. 11
News of the Radio World ..., . 14

9,603,000 Families are Considering the

Purchase of a Television Set ... .. .15
How to Align Radio Receivers .......... 16
Our Cover Photograph - ... .. ... .. .. .. 25
New Midget Size Selenium Rectifier ... .. 25
It is High Time to Rescue Customer Good

Will o 25
Chapter News ... . .. ... .27

Here and There Among Alumni Members. . 30
Made $612.78 in Spare Time

August-September No. 4



www.americanradiohistory.com

