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ON DOING THE IMPOSSIBLE

You have undoubtedly heard the now famous ex-
pression of General 1. H. Arnold of the United States
Army: “The difficult we do at once; the impossible
takes a little longer.” This may seem just a piece of
healthy boastfulness, but a man’s general approach to
that word “impossible” is a matter of vital impor-
tance, affecting his whole success or failure.

To a vast number of struggling, confined, unsuccess-
ful human beings, the term “impossible” is like a
closed gate, barring them from continuing down the path that leads
to a more satisfying life. When these people encounter any objective
to which the word is applied, that objective is lost to them. They turn
away from the “impossible” without the slightest attempt to gel
behind the known facts, to find out just «why the particular accom-
plishment which might have been theirs has this awful word attached
toit. And in this way they lose not only financial success, but every
chance to get the permanent satisfaction that comes only from doing;
something creative, new, and outstanding.

The important thing to remember is that “impossible” is applied in
the majority of cases simply because nobody has done that particu-
lar thing before. The history of science is full of thrilling examples
of men doing the “impossible”—the steamboat, the airplane, the ra-
dio, and many, many more. Naturally those were brilliant men, who
were responsible for doing these things, but more important to their
success is the fact that they refused to accept the blind judgment of
others which called their objectives “impossible.” They threw oft the
old thinking on the subject and approached it with a determination
to find out really why it had not been done and horw it wight be done.
They kept banging away at it until they found a way to do it.

This is the approach to the “impossible” that works not only in
science and invention, but in bringing to all of us the satisfactions we
seek in life. 1f vou develop the psychology that finds the “impossible”
not a closed gate but a challenge to you to achieve and move forward
into new fields, then you are a man marked for success and happiness.
E. R. Haus, Executive Vice President.
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Hints For W artime

Servicing Problems

By LEO M. CONNER

W3GUP
Member, N. R. |. Instruction Staff

N increasingly large number of requests are

coming to the Technical Department for
assistance in service problems brought about by
the war emergency. A few hints may he help-
ful.

It should be borne in mind that the suggestions
to be given here are emergency measures. When-
ever possible the correct replacement part should
be used. Ilowever, the requests for help being
received indicates that the problem of getting
correct replacement parts is often a serious one.
The following substitute methods will make it
possible to restore operation of the set when cor-
rect replacement parts are not available.

Quite a few of these requests for help involve
tubes for whicl replacements cannot be obtained.

The 35Z5 tube is one that is frequently asked
about. This tube, as most servicemen know, has
a tapped filament. The whole filament is con-
nected between pin No. 2 and pin No. 7 with the
tapped portion being connected between pin No. 2
and pin No. 3 as shown in Fig, 1A,

'he section between pins Nos. 2 and 3 frequent-
Iy opens up. This section is known as the pilot
lamp section, because the pilot lamp is usually
connected across it. If a continuity check with
an ohmmeter between pins Nos. 2 and 3 shows
an open circuit, then the receiver can bhe placed
in operating condition without a new tube. All
that is necessary is to place a direct wire con-
nection between pin No. 2 and pin No. 3. If this
is done, continuity will be restored in the fila-
ment string and the set will operate, but the pilot
light will not light, because. the pilot bulb is
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short-circuited by the wire connection. This con-
nection should be made after the tube has been
inserted in the socket and to the ends of the pins.
In this way, it will he impossible to remove the
tube to install a new one unless the shorting wire
is removed. A note inserted in the chassis on a
piece of paper will serve as a reminder of this
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Fig. |

fact. A diagram should be pasted in a conspicu-
ous spot on the chassis or inside the cabinet as a
record of circuit changes made. This should be
done in all cases.

If it is desired to restore operation of the pilot
light, then the direct connection between pins
Nos. 2 and 3 is omitted and a 25-ohm, 2-watt
resistor is connected hetween ping Nos. 2 and 3
as shown in Fig. 1B. This will restore the entire
set to normal operation. However, if the fila-
ment section between pin No. 3 and pin No. 7
is open a new tube must be used because this
section is the heater part of the filament.

It is very necessary when using either of the
above methods that the filter condensers be
checked with an oliimmeter for excess leakage.
It is entirely possible that they caused the orig-
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inal trouble. If the condensers show excess
leakage they should Dbe replaced before iny at-
tempt is made to restore the rest of the set to
operating condition.

In certain scctions of the country, there is a
scarcity of 35Z5 tubes while 35Z{ tubes are
plentiful. A 3574 tube can be substituted for a
3575 and normal receiver operation, save for
the pilot lamp, restored hy shorting pins Nos.
2 and 3 as shown in IFig.1C. The pilot light is
shunted by the direct connection and cannot be
operited when this method is used.

In some high voltage filament tubes i hurned out
filament can be repaired by ‘“flash welding”
This process is not “sure tire” but works often
enough to make an attempt worth while, par-
ticularly if the open is intermittent in nature.
Do not use this when the tap on a 3575 is open,
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If the broken tilament ends are not too widely
separated a high voltuge applied for an instant
will cause a spark to jump across the open space
in the filament and, in the process develop
enough heat to weld the break, In some cases.
the weld will be permanent and in others, opera-
tion will be restored for a few hours while in
some cases no weld will take place.

There are instances where a HOLE has been ve-
stored to operation by a momentary applica
tion of 110 volts a.c. to the filament. The voltage
must not be applied for more than an instant,
otherwise the tube will be burned out even if the
filament is welded.

The high voltage may be applied with a regular
tube tester by setting the tilament selector
switeh on the 117-volt position.

In some sections of the country, there exists a
great scarcity of 12-velt tules. Quite ofren,
4 B-volt tube of the proper characteristics can
be located or no HOL6 can be fonnd but a supply
of 3516 tubes is available. Figure 2ZA shows a
typical 3-tube line-up. Suppose the 128A7 is
defective. We have a GSAT available. but no
128A7. The 68AT liluunent requires .3 ampere,
while the 128A7 requires .13 ampere. This makes
it impossible to install one series resistor to
drop the voltage 6 volts, becanse of the different
current requirements of the tubes. Now we know
that if we connect tubes in paratlel their current
requirements add, so if we connect the 128K7
and 128Q7 tilaments in parallel, we do two things.
We incerease the current requirements of the two
{ubes to .3 ampere and reduce the voltage require-
ments by 12 volts. The 3575 and 3516 each re-
quire .15 ampere, so we connect them in parallel
also, making their joint requirements 35 volts
at .3 ampere. so the total requirements of our
filament string is now 6 volts plus 12 volts plus
35 volts, or 33 volts and a current of .3 ampere.
We subfract the 53 volts from 120 volts (the line
voltage) and find we have 67 volts to be dropned
by a series resistor. To find the value of this
resgistor. we use Ohm’s Law R — E/I which gives
us a value of 225 ohms for the series resistor.
(67 - .3 — 223 w0 use n 225 ohm vesistor).

Plucement of the series resistor R ix important.
If the resistor is placed between the end of
the filament string and the line, the plate supply
voltage will be lowered. The resistor should be
placed as shown in Fig. 2B. This resistor also
develops considerable heat. It should be located
in a spot removed from parts likely to be dam-
aged by heat (electrolytic condensers) and at
the same time have plenty of space around the
resistor for air eirculation. The resistor should
have a power rating of at least 20 watts.

If a type BOT& is burned out, we may substitute
a 3518 in the original line-up, by installing a
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series resistor whose value is determined by
dividing the voltage drop desired by the current
through the resistor or, in this case, 15 volts
divided by .15 ampere or R — I5/I or 100 ohms.
The resistor should be capable of handling 10
wiatts, determined by use of the formula IZR
which is .152 x 100 or 9 watts. Use a 10-watt
resistor as a minimum; a 20-watt would be bet-
ter. While the resistor may be placed anywhere
in the filament string, as far as the filament
voltage is concerned, placing the resistor between
the rectifier filament ang the 35L6 filament will
place the 3516 farther down the string, which
will decrease the difference in voltage between
its filament and cathode, thus lowering the pos-
sibility of leakage developing between the fila-
ment and cathode. This is shown in Fig. 2C.
Figure 3A shows a tyvpical 6-tube tiliment string.
Figure 3B shows wiring changes in the tilament
circuit which would allow the substitution of a
6RKT for the 128K7, and 6SA7T for the 128A7.
The series line resistor It should have 200 ohms
resistance and carry (.3 ampere). The voltage
drop across 1 should be 60 volts. The resistor
should have a power rating of 20 watts or more.

Suppose only the 128A7 is bad and we have a
6SAT on hand for replacement use. OQur prob-
lem now is to increase the current requirements
of the filament string to .3 ampere. We can do
this by connecting the 3575 and 35Lg§ in parallel.
The 128Q7 and 128KT7 are also connected in
parallel. This leaves the 6SA7 and the 12SKT7T.
We can increase the current drawn by the
12SK7 by shunting the filament with a resistor.
The value of this resistor is determined by use
of Ohm’s Law. We divide 12.6 (the filament volt-
age) by .15 (the value of current shich must
flow through the shunt resistor). This gives us
85 ohms which ig the required shunt resistance
Ri. The resistor should be rated at 3 to 5 watts.
Our filament string is now complete and its re-
quirements are 35 volts, plus 12 volts, plus 12
volts, plus 6 volts or 635 volts at .3 ampere. We
subtract this 65 volts from the 120-volt line
voltage, which gives us 55 volts which must be
dropped by a series resistor. Again we use
Ohm’s Law and divide 55 volts by .3 ampere and
et 183 ohms whicli is the required series resist-
ance R. Since 183 ohms is an odd value, use 185
ohms.

Figure 3C shows this schemuticually.

In substituting .3-ampere tubes for .15-ampere
tubes it muay be easier to change all the tubes
in the radio to the .3 ampere type, adding a series
resistanee the value of which is determined by
finding the voltage drop required across the re-
sistor and dividing by the current drawn by one
tube. If there is a supply of .3 ampere tubes
available, this method is preferable. The .15
ampere tubes being retained in stock for straight
replacement use.

While on the subject of tybe substitution, a 128R7

'3525)

Fig. 3

may be substituled for a 128Q7, directly with
no wiring changes or circuit additions. No
difference in operation will be noticed. When
substituting tubes always refer to a tube guide
to check the connections. Also make certain that
the sacket connections on unused pins are not
used for “tie points” otherwise trouble may de-
velop when the new tube is inserted in the socket.

The 25C6G can he substituted for the 25I.6G pro-
vided there is room for the larger bulb of the
25C66G and the bias resistor is changed to about
210 ohms. In some cases, particularly the lower
priced sets, substitution can be made directly
without a noticeable change in output. In other
cases the bias resistor must be changed.

The 50C6G can be substituted for the 3018G,
following the same method used with the 25C6G.

ITere is an interesting sidelight concerning the
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25C6G. While some cases of direct substitution
will result in lowered output, a substitution of
the 251.6G for a 25C6G will result in increased
output. If you have a complaint of low output
and the set uses a 25C6G output tube, substi-
tute a 25L6G and the output will be increased.

So far I have not referred to tube substitutions
which would require socket changes. At first
thought a socket change does not seem to be
very involved. However, when you stop to think
of the way a socket is often buried under a
blanket of condensers and resistors and the
shortness of the connecting leads, a socket
change often develops into a “major operation.”
In many cases it would be bhetter to advise the
owner to wiuit until tubes of the original type
become available.

Where a socket change can be easily made the
following tube types are interchangeable. A 7TB7
for the 8S7G, the TAT for the 6SK7GT, the 7B8
for the BASGT, the single ended 6SATGT for the
7Q7 and the duo-diode 68Q7GT for the 7B6. All
of these substitutions require a socket change.

In battery tubes the I, in the type number indi-
cates a lock-in mounting. The following types
may be substituted but require a change in the
socket type.

A 1A5G may be substituted for the 11.A4, the
1N5G for the ILNS, the 1ATGT for the 11.AG
and the diode-triode 1TH3GT tor the 1T.IT4

Rectifier Substitutes

The greatest danger in substituting rectifiers
lies in not ecarefully considering the problems
that will arise in substituting one type for an-
other. The best rule, which should be followed
whenever possible, when rectifier tubes must be
changed is to replace a cathode type tube with
a cathode type tube and a filament type tube
with a filament type tube. After a substitution
has been made it is very important to make cer-
tuin that the voltage drop in the tube now being
substituted is approximately the same as the
tube type which was replaced, otherwise the
voltage supplied to the filter condensers may
he too high and exceed the safe rating of the
filter condensers. With electrolytic condensers
as difficult to obtain as they are at present, it
may become a serious matter if they fail be-
cause of excessive voltage.

The substitution of a cathode type rectifier tube
for a filament type rectificr tube invariably
results in from 30 to 50 volts additional being
available across the filters and means that the
filter condensers will have to take this extra
voltage. If they are already operating close to
their maximum ratings, this will probably re-
sult in early filter condenser failure.
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The substitution of fHlament tvpe tubes for
cathode type tubes will usually result in less
voltage finally being applied across the filter
condenser, hecause there is a greater voltage
drop across the tube. This increased voltage
drop is due to the difference in design. Another
situation, however, will arise in connection with
this type substitution which may be very seri-
ous. This comes about because the filament type
tuhbe heats up within two seconds, where the
cathode type rectifier tube requires about nine
seconds before the operating temperature
reaches a value suflicient to permit normal
operation of the tube. Most modern receivers
employ cathode type output tubes which also
require about nine seconds before they are ready
to operate. When a combination of cathode type
output tubes and cathode type rectifier tubes
are employed, voltage is available across the
filter when the output tube is ready to draw
current so that the voltage across the filter con-
denser rises slowly. If, however, a fast heat-
ing filameni type tube is substituted in place
of the cathode type rectifier, then the rectifier
tube will supply voltage to the filter after two
seconds but the drain on the receiver will be
practically nothing until nine scconds has
elupsed. This means, therefore. that the voltage
available across the filter system will be very
high due to the fact that low current is being
drawn. This voltage in extreme cases may be-
come so high that every by-pass condenser in
the receiver will be blown,

1t is important to make certain that the voltage
which is delivered to the filter before the out-
put tubes are heated is low enough so that the
filter condensers and other condensers in the
equipment will not be destroyed. This has heen
taken care of in many receiver designs by sup-
plving a self-regulating wet electrolytic con-
denser at the input to the filter. This type of
condenser has a property of having extremely
high leakage when the voltage exceeds its rat-
ing and this leakage returuns to normal value
when the voltage returns to its rated value.

This is a good place to point out alse that when
the first section of o filter condenser is replaced.
the condenser should be replaced with one of
the same type since otherwise the leakage char-
acteristic may result in unexpected surges which
may cause permanent damage to condensers in
other parts of the circuit.

Lamp bulhs may be used to replace line cord
resistors. The current rating of a lamp bulb
may be determined hy moving the decimal peint
two places to the left. A 75-watt bulb will pass
75 ampere. A 40-watt bulb or two 25-watt bulbs
in parallel would be satisfactory for the aver-
age set using .3-ampere tubes. When the set is
first turned on the lamp will glow to almost full
brilliancy then as the tube filaments warm up
the lamp will dim. The lamp bulb also develops
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quite a bit of heat and should be placed so this
heat will not prove harmful to receiver parts.

Condensers of the mica type are not to be had
exeept in rare instances. However, the type
dielectric is not so important so long as the con-
denser hLas the correct capaecity and working
voltage.

In replacing fixed condensers be guided by the
service diagram for the correct vualue to use:
the capucity on the condenser label or case put
on by the condenser manufacturer is a sutli-
cient guide. It no service diagram is available,
use: .1 to .25 mtd. for r.f. and i.t. hy-passes; .25
to 1 mfd. for a.f. by-pass; 1 to 10 mfd. for C
bias resistor shunt capacities in a.f. circuits;
00025 mtd. for grid leak detectors; .0001 mfd.
for r.f. coupling condensers; .01 to .25 mfd. for
a.f. coupling condensers.

Remember, a 002 mfd. paper coudenser will
behave exaetly the same as far as capacity is
concerned as a .02 mfd. mica condenser. The
exact capacity vulue need not be followed.
Variations in capacity of 10¢, (except in one
case, that of superheterodyne oseillator cir-
cuits) are of no importance.

The voltage rating of a condenser is very im-
portant. If you uare in doubt as to the correct
voltage rating, measure the voltage across the
terminals where the condenser is to he con-
nected. The condenser’s voltage ruting should he
areater than this value. It is a good ideit to never
nse a fixed condenser of less than GO0 volt rat-
ing even if the condenser is to he used in a low
voltage circuit. Buffer coundensers in vibrator
power supplies should be rateg at 1600 volts or
more. Filter condensers of the paper type should
have a 600 volt rating. These are excellent rules
to follow ut any time but, are doubly important
with the parts situation we are faced with.

I'he electrolytic condenser presents problems
somewhat different from those found in the
paper type because an electrolytic condenser has
polarity and cannot be used on a.c.

Klectrolytic condensers too are riated as to
capacity and working voltage. For use in filter
circuits the most common sizes are 4 and S
mfd., although smaller and larger sizes are used
in many receivers.

The Instruction Department receives many re-
quests from students in which they state, “This
receiver has a 10-mfd., 473-volt filter condenser
which is shorted and I cannot secure a replace-
ment. What can I do?’ The answer is simple.
Use an 8 or 12 or 16-mfd., 475-volt condenser.
In all probability no difference in hum level will
be noticed when an 8mfd. unit is used to replace
a 10-mfd. unit.

A1 by-pass condensers are often of the dry
electrolytic type. As the required voltage rat-
ing is low, and the capacity high, a small com-
pact unit is available. Units of 10, 25 or 50
microfarads with 25 to 75 volt ratings are used.
For filtering rectitied A power, 15-volt, 1000 or
2000-microfarad dry electrolytics are used.
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Figure 4 shows one method used to obtain field
excitation in transformerless power supplies. T
ix the speaker field coil and L, is the filter
choke. Suppose the field coil opens and you can-
not obtain a replacement fietd or a similar lond
speaker-—what can be done?

A permanent magnet-type dynamic spedker may
be substituted by changing the cathode connec-
tion as shown in Fig. 4B.

It the speuker field coil was used as a choke in
place of L, in Fig. 4A, a permanent magnet-type
speaker may be employved and a filter choke
substituted for the speakev field.

Should the rectifier cathode, supplying the speak-
er field in Fig 4A, open all that is necessary
is to connect a jumper between Li and the other
cathode. The condenser C should be discon-
nected when this is done. Many servicemen dis-
connect C and tie both cathodes together, when
they service a set of this type, as a matter of
routine.

A resistor may be used to take the place of a
speaker field or choke in a.c.-d.c. sets as shown
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in Fig. 5. The resistor shonld have a valne of
3000 ohms if it is to be effeetive in reducing the
ripple. Even then, higher ecapacity filter con-
densers may be required. If the input tilter con-
denser is made greater than 20 mfd. insert a
2A-ohm resistor in series with the rectifier plate
to protect the tube against peak current surges.

AUDIO STAGE

-—N

Fig. 5

By replacing a 200 or 300-ohm ¢hoke with a
3000-ohm resistor the voltage drop across the
resistor will increase, leaving less voltage for
operation of the receiver. To avoid this loss in
voltage the current through the filter resistor
is decrensed, thereby reducing the voltage drop
across it and inereasing the voltage avuilable
for the receiver cirecuits.

The power tube plite supply must be taken
from the rectifier tube cathode in order to re-

duce the voltage drop across the resistor. A
resistor used in place of the choke will not

cause excessive hum because the ratio of Ia to
C; determines the amount of ripple and if the
reactinee of the choke is 3000 ohms for instance,
then the ripple voltage will be no greater if a
3000-ohm resistor is substituted for Ly. The
higher the resistance of a resistor used in a
tilter, the better the filtering aetion, but the
voltage drop across the resistor will be greater.
The screen voltage should be taken from the
output of the filter systemn as hum voltage ap-
plied fo the sereen will be amplified.

Opens in the primaries of audio transformers
are also a common source of trouble. Quite
often, impedance coupling can be used with very
little decrease in audio gain to replace a cir-
cuit such as 6A. This is shown in Fig. 6B. C may
be any value between .01 to .25 mfd, Experi-
ment with different values to arrive at the capac-
ity best suited. The value of R should be high
with respect to the plate resistance of the tube
if the stage gain is to approach the mu of the
tube. Values hetween 50,000 and 100000 ohms
will usually he sutisfactory in the case of triode
{ubes. Experiment with ditferent values to ob-
tain the greatest volume with the least distor-
tion.

if the secondary of the transformer should open.
the methiod shown in Fig. 6C may be followed.
C has a value of 01 to .25 mfd., while R should
be ahout 500,000 ohms or more. In the case of
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a pentode tube, the vilue should be decreased
to around 100,000 ohms, because of the presence
of gas in pentode tubes and the faet that they
draw grid current. With a high value of grid
resistance, grid current due to gas will produce
a voltage across the grid resistor which will
reduce the bias, causing distortion and reduc-
ing the lite of the tube.

Where the whole transformer is in need of re-
plicement, straight resistance coupling may b
used at considerable loss in gain. Usually, rve-

sistanee eoupling is not satisfactory repluce-
ment for transformer coupling due to these

losses.

For push-pull stages, an open primary may be
handled as shown in Rig. 6. However, this
method should only be used when no trans-
former ¢an be obtained.

An  intermediate frequency  transformer may
develop an open in one of its windings. Figure
7 shows a method by which the set may be re-
paired it no suitable replacement is at hund.
The coil La is the plate winding or input of the
transtormer. If this coil becomes open, it may
be replaced by an r.f. choke of 60 to 80 milli-
henrys, as shown in Fig. 7B. This coil is un-
tuned, so 1 is disconnected from the circuit.
If the choke cannot be so placed as to provide
inductive coupling, a small capacity may be con-
nected as shown by the dotted lines. This capac-
ity may be formed by twisting together two
short lengths of insulated hook-up wire. The
gain of an i.f, stage using choke type coupling
will he greater than the gain with a double-
tuned transformer. However, the selectivity
will be considerably less,

OPEN OPEN %
of [oscconosry PRIMARY ] | |
¢ D

Fig. &
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A resistor may also he snbstituted for the open
primary, as xhowu in Fig. 7C. The resistor
should. it possible, have a value approaching
the tube’s plate reisxtance (practical values are
between THLOOO and 250,000 ohms).

Noisy Volume Or Tone Controls

Without a doubt the best policy in service work
is to replace faulty volume or tone controls.
They do not hold up for anyv considerable length
of time after being cleaned or rvepriired. How-
ever, when the correct replacement is not avail-
able, the control must be repaired as well as
possible to obtain further use from it.

Noisy tone controls can be “touched up” by ap-
plyving carbon to the worn. noisy spotx. For this
purpose “Carbon X” a special compound is use-
ful and ix easily applied. 1t comes in conven-
ient small bottles. 1t is often possible to fill in
one spot with carbon from an ordinary lead
pencil, but this is a highly unsatistactory meth-
od, suitable only as a temporary measure.

combination cleaners and
lubricants for noisy wire-wound volume con-
trols available. “KFuergine” and “Carbona” are
excellent home cleaning fluids and are also ex-
cellent cleaners for contacts. I'owdered graphite
nixed thoroughty with white uncarbolated
vaseline which is obtainable at any drug stove
cian be used as a home-made lubricant to be
applied after a thorough cleaning.

There are several

Another ecleaning and lubricating sohation can
be made of two ounces of “Carbona’” and one-
half level teaspoon of white uncarbolated vase-
line. Shake well and let it stand overnight. Ap-
ply the mixture with a stiff toothbrush to the
contaets to be cleaned. Then wipe over the con-
taets with a clean finger. Very offen quite an

improvement in noisy contacts of volume or tone
controls results from a simple cleaning and
lubricating with sueh solutions,

Quite often a sei not of standard manufacture
requires a new volume or tone control and no
information is available as to the correct value.
Physical size of a replacement control in these
et may or may not be important. The replace-
nment, must however, be small enough to fit in the
uavailable space, but large enough to carry the
necessary  current.  The shaft  diameter and
length should be such that the unit works s:tis-
factorily when instilled. The total resistance of
a tone control can bhe measured with an ohm-
meter. If the original control was open, the total
value can bhe found by measuring the resistance
on each side of the open and then adding the
two values.

Controls Lelow 11000 ohms are usually of the
wire-wound type.

To harden “soft” speaker cones, spray several
tines with a thin, clear liacquer, using a spray
gun. A hand sprayer is satisfactory. This can
be done without removing the cone from the
speaker, if vou will cover the center opening of
the dynamic with a cloth pad. Better results
are obtained, however, if the cone is first re-
uroved and hoth sides spraveq evenly. Do not
use more lacquer than the cone material
readily absorbs and wipe off any excess hefore
it sets. Allow at least ten hours drying time
before attempting to center the cone or use the
speaker. This (reatment is also effective on old
types of dvnamics where the cone is made of
cloth, such as the eavly Victors and Philcos, and
where the trouble is so often due to vibration
and humidity. This type trouble c¢an he recog-
nized by the fact the higher trequencies will be
missing and speeeh will sound “mushy.”” When
this defect appears, the simple lacquer treat-
ment makes cone replacement unnecessiary,

nori

OUR COVER PHOTOGRAPH

Through the courtesy of the Post and Lester Co..
ITartford, Conn., we show a section of the R.C.A.
Sound Laboratories, with N.RR.[. gruduate Gerald
\. Miller at the bench.

The 1'ost and Lester Co. has o high grade staff
of engineers and does practically all the sound
work for the State of Connecticut. At last writ
ing Mr. Miller and the firm he represents were
making a sirvey with a view of installing Sound
equipment in a large plaut in Waterbury, Conn.
involving some one hundred and thirty buildings.

In the laboratory, part of which is pictured on
our cover, all sound equipment is first checked
hefore being instatled. lere also new methods
and cirenits are designed.
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Sample Questions and
Answers for Radio Operator

License Examinations

By WM. FRANKLIN COOK

N. R. |. Technical Consultant

HIS is another installment of the ques-

tions taken from the ‘Study Guide and
Reference Material for Commercial Radio
Operator Ixaminations,” together with
typical answers. The questions give a gen-
eral idea of the scope of the commercial
radio operator examinations.

The bhasic theory for these questions has
heen covered in your Course, but is being re-
peated here as answers to these questions.
Remember, the following answers are far
more detailed than would be required for an
operator’s license examination. The ques-
tions are theoretical, so the answers go more
thoroughly into the basic theory, in order to
permit similar questions to be answered.

Some of the material is advanced technical
data, of course, which can be properly under-
stood only by the advanced student or gradu-
ate. Flowever, you will find this information
valuable, whether or not you intend to take
the operator’s license examination.

ELEMENT II
Basie Theory and Practice

(2-185) What is the chemical composi-
tion of the active material compesing the
positive plate of a lead-acid type cell?

Ans. In preparing the positive plate of 2
lead-acid storage cell, a paste of litharge and
lead peroxide is prepared using dilute sul-
phuric acid as the liquid material. This is
pressed into the perforations of the grids in
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the same manner the negative plate is pre
paved.

After pasting, the plate is subjected to au
electro-chemical process whiel changes the
paste to lead dioxide (PhH0,). This is some
times called lead peroxide.

(2-186) How does a primary cell differ
from a secondary cell?

Ans. The principal difference between @
primary cell and a secondary cell is that the
active material of a primary cell is used up
as current is drawn from the cell. In the
secondary cell there is a chemical change
brought about in the active materials of the
cell as current is drawn from it. By revers-
ing this chemical change the secondary cell
is renewed (recharged). The primary cell
cannot be recharged for its active materials
have been used up.

(2-187) What is the chemical composi-
tion of the aetive material composing the
positive plate of an Edison type storage
cell?

Ans. The active material on the positive
grid of an Edison “alkali” cell is nickelous
hydroxide, Ni(QH), and exceedingly thin
flakes of pure nickel. This material is
pressed on the positive grid in over 600
alternate layers by a hydraulic hammer
process.

(2-188) What is the chemical composi-
tion of the electrolyte used in an Edisen
type storage cell?
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Ans. The electrolyte used in the Edison
cell is a solution of potassium hydroxide
(KOH), and water with & small amount of
lithium hydroxide (LiOH).

(2-189) What is the chemical composi-
tion of the electrolyte of a lead-acid storage
cell?

Ans. The electrolyte of a lead-acid type
storage cell consists of pure sulphuric acid
(about 20%) and chemically pure (distilled)
water, (usually about 809%). The specific
gravity of such a solution when the cell is
fully charged will vary lLetween 1.275 and
1.300 depending on the temperaiure.

(2-190) Why is a 45-volt, dry cell “B”
battery generally considered unsatisfactory
for use when the terminal voltage has fall-
en to approximately 36 volts?

Ans. The internal resistance of a primary
cell increases as the cell discharges. When
the internal resistance of a cell gets so high
that the battery becomes noisy and erratic in
operation, it is considered unsatisfactory and
shonld be replaced. The terminal voltage of
the battery when this condition is reached is
usually 209% below its normal terminal volt-
age when full load current is being supplied.

(2-191) What is “polarization” as ap-
plied to a primary cell and how may its
effect be counteracted?

Ans. “Polarization” is the name applied to
the formation of hydrogen bubbles on the
surface of the positive electrode of a cell. The
hydrogen bubbles insulate the electrode from
the electrolyte, which increases the resist-
ance between the positive plate and the elec-
trolyte. This increased cell resistance de-
creases the terminal voltage, under load, so
the battery supplies less power. Depolariz-
ing chemicals are used to absorh the hydro-
gen, thus reducing the polarizing effects.

(2-192) Deseribe three causes of a de-
crease in eapacity of an Edison-type stor-
age cell?

Ans. The only causes of permanent reduc-
tions in capacity in the IXdison cell are: the
result of excessive temperatures (above 120
degrees) ; aging of the electrolyte; or in-
ternal defects such as shorted plates caused
by impure water or defective insulation.

The cuapacity of an Edison cell can be tem-
porarily reduced by cold; allowing the bat-
tery to stand idle for long periods; operation
at very low rates for long periods. Raising
the temperature, or several repeated charg

ing and discharging cycles at a high rate will
restore the capacity to normal in these cases.

(2-193) What is the cause of heat de-
veloped within a storage cell under charge
or disecharge condition?

Ans. A violent chemical action takes place
in a cell when the cell is either charging or
discharging. This chemical action is between
the electrodes and the electrolyte, and pro-
duces heat. If the charging is carried on at
too high a rate or the cell is discharged too
rapidly, this heat developed may permanent-
ly damage the cell components.

(2-194) How should sulphurie acid and
water be mixed, if it becomes necessary
to do so in order to replace lost electrolyte?

Ans. The distilled water should be placed
in a glass or earthenware container and
while the water is being stirred with a non-
metallic paddle the acid should be slowly
added to the water in small guantities. The
acid and water should only be mixed out of
doors or in a well ventilated room free from
flames. NEVER ADD water to the acid as
a very violent explosion may occur,

(2-195) How may a dry cell be tested to
determine its condition?

Ans. By measuring the cell voltage, while
the cell is connected to a load. This load may
be anywhere between 509, of the rated cur-
rent capacity and full load.

(2-196) What the result of discharging a
lead-acid storage cell at an excessively high
current rate?

Ans, Discharging produces heat, so an
excessive rate will overheat the cell. The
excess heat may cause destruction of the
plates, depending on the rate and time of
discharge.

(2-197) What is the approximate fully
charged voltage of an Edison storage cell?

Ans. The approximate full-charge voltage
of an Edison cell is 1.2 volts per cell.

(2-198) A 6-volt storage battery has an
internal resistance of 0.01 ohm. What cur-
rent will flow when a 3-watt, 6-volt lamp is
connected?

Ans. The internal resistance of the stor-
age battery is so small that compared to the
resistance of the lamp, it may be neglected.
Ohm’s Law for power is then applied as fol-
lows: I= W - E, s0 3 —~ 6 — .5 ampere.
Where the battery resistance must be con-
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sidered, find the lamp resistance from
R — E2 = W, which gives 36 + 3 — 12 ohms.
Then add the battery resistance to this, giv-
ing 12.01 ohms. Now the cmrrent is B = R,
or 6 = 12.01, which gives 499 ampere. This
is so close to .b ampere we would never be
able to tell the difference except by caleula-
tiom.

(2-199) What is the approximate fully-
charged voltage of a lead-acid cell?

ins. The approximate fully-charged voit-
age of a lead-acid cell is 2.1 volts.

(2-200) Why is low internal resistance
desirable in a storage cell?

Ans. Low internal resistance is desirable
for high ontput current and is an aid in volt-
age regulation. If the battery resistance is
appreciable the circuit current will produce
a voltage drop, so the battery voltage de-
creases when a load is applied. Ilence, the
amount of resistance determines how mueh
power we can get trom the battery. The low-
er the resistance, the greater the power out-
put.

(2-201) What is “local action” and how
may its effects be counteracted?

Ans.  Any impurities in 2 cell permit a
chemical action within a battery cell, caus-
ing an internal current tlow hetween ele-
ments. Since this aection occurs in small
sections of the cell, it is known as “local ae-
tion.” Loenl action increases the cell’s in-
ternal resistance, and in so doing decreases
the efliciency. The only way to prevent local
aetion is to utilize chemically pure elements
in the construction of the cell and then pre-
vent any impurities trom entering after the
cell is manufactured. Ouly distilled water
should be used in a cell. If local action is
strong the cell will be dischavrzed in a short
time. Frequent recharging, or a continuous
“trickle charge” at a very slow rate will
counteract this discharging.

(2-202) What is meant by the term “sul-
phation” as applied to a lead-acid storage
cell?

Ans. Sulphation is the term applied to the
results of the chemical action in a lead-aeid
storage cell. The sulphnric acid molecules of
the electrolyte break up and combine with
the lead of the plates, forming lead sulphate,
ias the battery is discharged. When re-
charged, sulphate is broken np and the origi-
nal materials restored. The sulphate fills the
pores of the plates, preventing proper con-
tuet between electrolyte and active chemi-
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cals. When a cell is sulphated, its output is
greatly reduced. Recharging restores the cell
to normal, however, if the sulphation is not
excessive,

(2-203) How may the condition of charge
of the Edison cell best be determined?

Ans. The state of charge of a nickel-iron-
alkali ecell should be determined by measure-
ment with a low resistance voltmeter or mea-
surement of the voltage of a cell while it is
nnder normal load. The electrolyte of this
type cell underygoes it very slight change dur-
ing charge or discharge; therefore, a hy-
drometer is useless for testing one of these
cells.

(2-204) If the charging current through
a storage battery is maintained at a nor-
mal rate, but its polarity is reversed, what
will result?

Ams. If the battery were a lead-acid bat-
tery, excessive heating, evaporation and loss
of electrolyte, and severe buckling of the
plates would resnlt from attempting to
charge the battery with reversed poelarity.
This may ruin the battery. If the battery
were a nickel-iron-alkali (Edison) battery.
no damage would be done other than a pos-
sible reforming of the electrodes at reversed
polarity. This can be corrected by proper
chavging.

(2-203) What are the eftfects of sulpha-
tion?

4ns. Lead sulphate is formed on the plates
of a cell during discharge. When the cell is
being charged. this sulphate is forced back
into the electrolyte. If the charging process
is stopped before all the lead sulphate is
driven off. a residue will remain. While the
battery is being diseharged on the next eycle,
this residue will he added to by the newly
formed deposit of sulphate. IZach time the
battery is rechavged this amount increases.
The result is an excessive amount of sul-
phate of lead on the surface of the plate,
which will reduce the capacity of the bat-
tery and can eventually destroy it by push-
ing the active muterials out of the grids and
buckling the plates, as it is of greater bulk
than the original chemicals. Over-discharg-
ing. allowing the battery to stand discharged
and adding acid to the hattery unnecessarily
cause excess sulphation. Complete and full
charging will clear up this condition iff no
damage has occurred.

(2-206) How may the state of charge of
a lead-acid storage cell be determined?

{ns. The stiute of charee of a lead-acid
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storage cell is best dererniined by using a
hydrometer to indicate the specific gravity
of the electrolyte. The sulphurie ions com-
bine with the plates on diseharge, thus chang-
ing the specific gravity. The chiarge restores
the electrolyte to normal which is also indi-
cated. Measuring voltage, even under load
is a poor test, as the voltage drop is not pro-
portional to the state of charge.

(2-207) With respect with its use in
connection with d.c. motors and generators,
what is the meaning of the term “neutral
position”?

Ans. The neutril position is the position
where the armature current reverses and a
minimum voltage difference exists between
adjacent commutator segments. The hrushes
short adjacent segments when the armature
is rotating. uas by placing them in the neutral
position, minimum sparking oceurs. When
the current in the armature is zero the neu-
tral position is halt way between the two ad-
jacent tield poles. When current is flowing,
the neutral position moves forward in the
generator in the direction of rotation; in a
motor, the neutral position is moved back-
ward from the direetion of rotation.

(2-208) Why is laminated iron or steel
generally used in the construction of a field
or armature cores of motors and generators
instead of solid metal?

Ang. Laminations are used to reduce eddy
currents, as in transformer cores also. If
solid cores were used, heat would be de-
velojied by eddy currents, which would be a
direct pewer 10ss.

(2-209) What is meant by “regulation” of
a generator?

Ans. As there is always sonie resistance in
the armature, there will he a voltage drop
whenever current is taken from the genera-
tor. The smaller the resistance, the less the
difference between the no-load and the full-
load terminal voltage and the better the
regulation. For generators, regulation is usu-
dally expressed as a percentuage of the full
load voltage. The formula is:

no-load voliage — full-load voltage

X 100,
full-load voltage

(2-210) What is the purpose of “commu-
tating poles” or “interpoles” in a .c. motor?

Ans. Commutating poles or interpoles are
small poles located between the main field
poles in a d.c. motor. T'he windings on these
poles are in series with the armature. These
poles are placed in the neutral position so
that their fields oppose the =elf-induerion of

the armature, driving the armature current
to zero. The brushes are then placed at this
point, so that minimum sparking occurs.
These poles are particularly helpful on re-
versible motors, where a ¢hange in divection
would call for a shift in brush position or-
dinarily. However, the interpoles reverse
automatically, always providing the same
neutral position.

(2-211) How may the output voltage of
a separately cexcited a.e. generator, at con-
stant output frequency, he varied?

Ans.  The strength of the field and the
speed of rotation determines the output volt
age of a separately excited a.e. generator.
Nince the speed of rotation is used to de-
terniine the output frequency, any chiange in
speed would cause a change in output fre-
queney. The only means left is to vary the
strength of the field either by means of a
tield rheostat or by adjusting the excitation
being delivered by the exeiting source,

(2-212) If the field of a shunt-wound
d.c. motor were opened while the maehine
was rumming under no load, what would be
the probable result (s)?

Ans. If the field of a shunt-wound motor
opens while the machine is running, the
counter e.m.f. ordinarily generated in the
armature hy the field, disappears with the
result that the machine will “run away” and
damage itself by its excessive speed.

(2-213) Name four causes of excessive
sparking at the brushes of a d.e. motor or
generator,

Ans. Excessive sparking at the brushes of
a d.c. motor or generator may be due to the
generator being overloaded, dirty brushes or
commutator, improper brush adjustment.
brushes not shaped to fit the commutator, an
opell armature circuit, the bhrushes off the
neutral point, too rapid sturting, or a high
commutator bur.

(2-214) What is the purpose of a com-
mutator on a d.c. motor? On i d.c. genera-
tor?

Ans. When used on u d.¢. motor the com-
murator serves as @ mechanical means (o re-
verse the input applied to the armature in
<uech a direction as to enable the moror to
rotate. OQtherwise. it wounld try to reverse
direction as the armature coil moved from
one pole to the next, as the magnetic field
reverses. so the current low nmust reverse to
maintain the same direction of rotation. On
a generator, flie commutator serves Lo
periodically reverse the polarity of the gen-
erated voltage. 1t aets as a mechanieal reeti
fier, changing the generated a.c. to d.c.
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No2al Rodo hems

—BY W. R. MOODY--

Photoelectrie mstruments, being developed by
Westinghouse engineers, motitor the color of
the blood in a flier’s ear and indicate when ad-
ditional oxygen is needed during high-altitude
flying. The arrangement is based upon the
change in the color of the blood with changes
in oxygen content. A tiny light and midget
phototube are supported on opposite sides of the
ear lobe by a spring clip, and the electrical volt-
age output of the phototube is amplified and fed
to an indicating instrument.

n 1 i

An electronic method of determining moderate
intoxication at the time of an accident or arrest
has been developed at Yuale University. The de-
vice requires only a sample of expired air and
gives a result in terms of aleohol concentration
in a few minutes,.

n T

At a Royal Naval Air Station in South England,
Personnel of the Women's Royval Naval Service
are expert radio mechanics and, in addition to
installing transmitters in planes, the girls are
taught to operate radio instruments of various
kinds.

n T i

Although amateur radio operation has been pro-
hibited for the duration, many amateur opera-
tors are back on the air again as war emergency
workers. They are supplementing regular com-
munications facilities in the event of air raids
and are aiding in the event of other disasters. A
new service enables communities throughout the
country to set up, at their own expense, mobile,
portable and fixed short-wave communications on
a two-way basis. This branch of service has been
given the name WERS, standing for War Emer-
gency Radio Service,

nor i

The Norwegian Government has taken over sev-
eral large houses and transformed them into
business-like workshops in England. The houses
are fitted with ships’ engines and radio equip-
ment. Norwegian seamen, arriving in England.
are trained to become radio operators and en-
gineers. The training courses last from three to
eight months.
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The eoscillograph has been put to use at the
University of Rochester School of Medicine to
record the factors considered essential to the
process of walking. Pressure responsive resist-
ance dises, each about the size of a dime, are
applied to six points on the bottom of each foot
and are connected to the ligh sensitivity ap-
paratus., By comparing and analyzing nearly
4,000 charts of normal and abnormal walking,
time and pressure values for normal walking
have been formulated. Comparison of the normal
values with the values obtained with patients
under treatment allow a positive check on the
effectiveness of the medical treatment. The
oscillograph has also been applied to the record-
ing of muscle action. the data obtained being
useful in the study of certain physical ailments,
such as infantile paralysis. Progress has been
made in this field using this electronic equip-
ment.

n oo

With twenty-two short-wave transmitters under
coustruction, the United States will by next
March have a total of thirty-six stations bring-
ing the facts of America’s war aims and gains
to the people of all enemy and enemy-occupied
countries, und to the rest of the world, according
to Roy C. Cordeman, Assistant Chief of the OW1I
Bureau of Communications facilities,

—n T &

On the basis of normal civilian produetion of ra

dio equipment, it would take more than 150 years
to produce the $4,300,000,000 output of military
radio equipment in 1943, according to Frank H.
MelIntosh, Assistant to the Director of WI'B’s
Radio and Radar Division. In transmitter manu
facture alone, war needs have boosted outpul
from a normal $3,500,000 per year to the present
fignre ot approximately $300,000,000 per vear.

—n T i

Direct contact with aircraft during the train-
ing of pilots for the fleet air arm is conducted
by tricycle wireless telegraph stations main-
tained by members of the British Naval Radio
Unit. By means of such contact the faults of
the pilot trainees can be pointed ocut to them
immediately.

www americanradiohistorv com



POSTAL DELIVERY ZONE NUMBERS

By GORDON BIRREL

N. R. 1. Office Manager

Notice the 9 after Washington and before D. C.
in the “box” above. That 9 is the Institute’s
postal delivery zone number and should be used
whenever you address a letter or lesson to the
Institute.

If you are one of the 42,450.807 people (more or
less) living in the 124 bhig U. 8. cities listed he-
low, yvou too have a postal delivery zone number
which belongs in your correct miiling address.
If you have not already learned what this num-
ber is, you can get it by asking your mail car-
rier or by inquiring at your Post Office.

The Post Office Department is introducing this
delivery zone numbering system to speed the sort-
ing of mail. Mail which fails to show this zone
number will he delayed in delivery.

———List of 124 U. S. Cities Using

National Radio Institute
1536 U St., N. W.
Washington 9, D. C.

This number should appear immediately after
the name of the city. and should be followed by
the name of the State. The only exeeption is in
the case of organizations, such as the National
Radio Institute. which have many thousands of
nantes and addresses on stencils or plates. To
conserve these stencils and avoid waste we are
allowed to add the zone number after the name
of the state. In all other cases it should follaw
directly after the name of the city.

We are anxious to get and use every student's
and every graduate’s postal delivery zone num
her so we can show it on his mail and speed our
service to him. So we say learn your postal de-
livery sone number. Learn those of the people
and the business establishments to whom you
write. Use these numbers to help the Post Office
speed the U. S. Mails.

Postal Delivery Zone Numbers

Rirmingham, Ala.
Mobile, Ala.
Montgomery, Ala.
Berkeley, Calif.
Fresno, Calif,
Glendale, Calif.
T.ong Beach, Calif,
LL.os Angeles, Calif.
Oakland, Calif.
Pasadena, Calif.
Sacramento, Calif.
Kan Diego, Calif.
San Francisco, Calif.
San Jose, Calif.
Stockton, Calif.
Denver, Colo.
Bridgeport, Conn.
Hartford, Coun.
New Haven, Conn.
Waterbury, Conn.
Wilmington, Del.
Washington, D. C.
Jacksonville, Fla.
Miami, Fla,

Saint Petershurg, Fla.

Tampa, Fla.
Atlanta, Ga.
Honolulu, T. H.
Chicago, I11.
Decatur, Il
Peoria. T

Evansville, Ind.
Fort Wayne, Ind.
Indianapotis, Ind.
South Bend, Ind.
Des Moines, lowa
Stoux City, Iowa
Kansas City. Kans.
Wichita, Kans.
Lexington, Ky.
Louisville, Ky.
Alexandria, La.
Baton Rouge, La.
New Orleans, La.
Shreveport, La.
Portland, Maine
RBaltimore, Md.
Boston, Mass.
Brockton, Mass.
Springfield, Mass.
Worcester, Mass.
Detroit, Mich.
Flint, Mich.

Grand Rapids, Mich.

Kalamazoo, Mich.
Lansing, Mich.
Pontiae, Mich.
Duluth, Minn.
Minneapolis, Minn.
Saint Paul, Minn.
Jackson, Miss.
Kansas City. Mo,

Saint Joseph, Mo.
Saint Lonis. Mo.
T.incoln, Nebr.
Omaha. Nebr.
Elizabeth, N. J.
Jersey City. N. J.
Newark, N. J.
Paterson, N. J.
Trenton, N. J.
Albany, N. Y.
Brooklyn, N. Y.
Buffalo, N. Y.
Jamaica, N. Y.
Long Island City, N. Y.
New York, N. Y.
Rochester, N. Y.
Schenectady, N. Y.
Staten Island, N. Y.
Syracuse, N. Y.
Utica, N. Y.
Yonkers, N. Y.
Charlotte, N. C.
Winston-Salem, N. C.
Akron, Ohio
Canton, Ohio
Cincinnati, Ohio
Cleveland, Ohio
Columbus, Ohio
Dayton, Ohio
Toledo, Ohio
Youngstown, Ohio
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Oklahoma City, Okla.
Tulsa, Okla.
Portland, Oreg.
Philadelphia, Pa.
Pittsburgh, Pa.
Scranton, Pa.
Williamsport, ’x.
San Juan, P. R.
Providence, R. I
Charleston, 8. (.
Columbia, 8. C.
Chattanooga, Tenu.
Knoxville, Tenun.
Memphis, Tenn.
Nashville, Tenn.
Austin, Tex.
Dallas, Tex.

Fort Worth, Tex.
Houston, Tex.

San Antonio, Tex.
Salt Lake City, Utah
Norfolk, Va.
Richmond, Va.
Roanoke, Va.
Seattle, Wash.
Spokane, Wash.
Tacoma, Wash.
Charleston, W. Va.
Huntington, W. Va.
Madison, Wi
Milwaukee, Wis.
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OHMMETERS
AND

HOW TO USE THEM

By RAYMOND SCHAAF

WOKVG/3
N. R. I. Consultant

UCCESSFUL servicing isn’t all brain work.

ITundreds of times each day even experi-
enced servicemen use certain clectrical test in-
struments to substintiate their deductions. One
of rhe instruments they use is an “ohmmeter.”

Briefly, an ohmmeter is a device used (o measure
electrical resistance. A measurement of resist-
ance will disclose when parts or circuits are:
(a) “open” so that direet current cammot (low
through them, (b) “short-circuited” so that
they no longer offer their normal amount of
resistance to the dow of eurrent, and (¢)
“grounded” go that current is by-passed around
them and thus cause them to fail to operite
as they should. If the measurement of resist-
ance can tell so much about c¢ircuits and puarts
it is important that the serviceman know how
to use to the best advantage the instruments
normally employed for this work.

Four Ways to Measure Resistance

The four basic methods of measuring resistance
are asx follows; (a) Voltmeter (b) Voltmeter-
Ammeter (¢) Wheatstone Bridge and (d) Ohm-
meter. The first three methods named are con-
sidered too slow for service work for they muake
it necessary to take mecter readings and then
“figure out” the resistance by using a formula.
On the other hand, an ohmmmeter indiceates the
resistance instantly. Its indicating meter is
cualibrated to read directly in ohms. Beciiuse
of its speed and convenience the ohmumeter is
the principal method now used by servicemen
for the measurement of resistiance.

Series Type Ohnuneter Clreuit

The simplest ohmmeter possible consists of a
Page Sixteen

milliammeter, a Lattery and pair of test leads

arranged to form a servies cirenit which will
include the part or cireuit heing tested. Such

an arrangement is shown in Kig, 1. A typiecal
scile is illustrated in Fig. 2. Note that the scale
is calibrated to read ohms even though it is
hasically a direet current millianmneter.

o

—

N\ p;

0 TEST
MILLIAMMETER PROBES
) - T
BAT."I'I' \_/‘I}

Fig. | Series-type Ohmmeter

The theory of operation is that the battery
voltage is just sufficient to give full-scale de-
flection when the test leads are held together
thus ximulating the lowest possible resistance
(zero) value. When the test leads are con-
nected to any part or cirecuit having electrical
resisiance, the pointer deflection is lexs than
full-scale by an amount proportional to the
resistance connected to the test leads. Should
the part or cirenit be “open” so that current
from the ohmmeter hattery cannot flow, the
meter pointer will of course remain in its normal
position at the left side of the meter scaile.

Shunt Type Ohmmeter

The series type ohmmeter just deseribed is best
adapted to the measurement of medium and high
resistance values. Ilowever, it is sometimes
necessary to measure very low resistance (low
voltage power transformer windings for in-
stanee). This ean be done with reasonable ac-
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curaey by connecting the resistance to be meas-
ured across the meter instead of in series with
it. Such an arrangement is shown in Fig. 3. Note
that the same bhattery. test leads and meter are
used. This time, however, the meter scale is
quite different.

0-5,000 Ohm Range
Fig. 2 Typical Series-type Scale

The theory of operation is as follows, The bat-
tery voltage is again adjusted to give full scale
deflection but this time full-scale deflection is
obtained with terminals T-T open-circuited.
When the test leads are held together to simu-
late zero resistance all the circuit current is
hy-passed around the meter and its pointer re-
miins at the left of the scale. Thus “zero” is
at the left and high resistance readings are at
the right of the scale just as on the sample scale
shown in Fig. 4.

When resistance is connected to terminals T-T,
part of the circuit current goes through the
resistance and part through the meter. The
meter deflection is governed by the amount of
current through it and is therefore proportional
to the amount of resistance being measured for
thig is whut determines how much current goes
through the meter,

Mevintaining Calibration

Unless some meins is used to compensate for
rhe drop in battery voltage as the instrument is
used, the meter will no longer read full scale
(or zero at the left in the case of u shunt type
ohmmeter) when the test leids are held to-
cether, The way of correcting this is to pur-
posely make the battery voltage high and insert
a variable resistance in series so that as the bat-
tery ages, the circuit resistance can be made
less and thus restore the current to the normal
value, Such an adjustment is usually called the
“zero-ohms” adjustment.
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Fig. 3 Basic Shunt Ohmmeter Circuit

Need for Different Ranges

Modern receivers and electronic control equip-
ment contain resistance ranging from a frac-
tion of 1 ohm to 10 or 20 megohms. While it is
theoretically possible to measure any value of
resistance from zero to iufinity (open circuit)
with the simple circuit of Fig. 1; practically
it can’t be done with any degree of accuracy.
Several different ranges are usually provided
so that no matter what the value being meas-
ured, there will he a range available on which
approximately mid-seale deflection and thus
good accuracy will be obtained.

To avoid placing a number of scales on one
neter, the ohmimeter may be designed so that
the various ranges are a multiple of the basie
range for which the meter is calibrated.

Having discussed briefly the two basic types
of olunmneters, let us now learn how to use them
to the best advantage.

CHMS
2 © =
Japstilily
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v
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Fig. 4 Typical Scale of Shunt Ohmmeter

Tuo Buasic Causes of Trouble

Electrical circuit troubles are usually due to
one, or a combination of two things. First, the
direct current path through an individual part
may be interrupted in such a way that current
can no longer flow through it. Such a part is
said to be “open.” Since circuits are composed
of a varyving number of individual parts, it fol-
lows that circuits containing open parts are
open. One of the jobs of a serviceman is the dis-
covery of which circuit and then which part
is open.

Another basic trouble the serviceman is often
called upon to locate is known as a “short-cir-
cuit.” Briefly, a short-circuit is any undesirable
connection existing between the two sides of a
cireuit (positive and negative) or between any
two points in a circuit, It is undesirable because
it often causes excessive current flow and con-
sequent damage to individual parts, If then
damage to other circuit components may result
from an accidental short-circuit, opens and
short-circuits may exists simultaneously.

To give point to the discussion which follows,
all types of ohmmeters will be treated as a
device having two test leads and an indicating
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meter operating on the series ohmmeter prin-
ciple. Every possible cireuit combination can-
not be described. Our discussion will be con-
fined to basic test procedures which will make
it possible for the serviceman to test any com-
bination.

BALLAST TUBE OR 6A8 6K7 6Q7

LINE CORD RESISTOR h A, ﬁ

R
3525 35L6

SwW

e

POWER GORD PLUG

Fig. 5

Continuity Tests

When a serviceman tests a part or circuit for
“continuity,” he is determining whether or not
the part or circuit has a complete d.c. electrical
path. Thus, continuity tests will disclose both
open parts and open circuits. Consider the cir-
cuit given in Fig. 5.

Here is a typical AC/DC receiver filament cir-
cuit.. All the parts are connected in series so thar
the current which flows through one part must
flow through all the other parts in turn. Qbvi-
ously, a break in any one part will prevent the
flow of current through all the parts and even
zood tubes will fail to light up. To check the
continuity of such a circuit it is necessary to
close the switch to simulate operating condi-
tions and then connect the text leads to the
prongs of the power cord. If everything is
normal, we will get a meter reading. The meter
reads because current from the ohmmeter flows
fhrough the circuit we are testing. If resistor R
or one of the tube filaments is burned out, cur-
rent from the ohmmeter will not be able to flow
through the ecircuit and the meter pointer will
remain stationary at the left side of the meter.

In the above instance. it isn’t even necessary
to read the meter. All we are interested in is
establishing continuity. Thus, when we get a
meter reading we know that current can flow.

Of course, filament circuits are not the only onex
which may be tested for continuity, 4dny cir-
cuit or part through which direct current flows
can be tested for continuity by ohserving a few
simple precautions. The most important pre-
caution to ohserve when using an ohmmeter is
to disconnect the circuit under test from any
source of voltage. Figure 5 can be used to il-
lustrate what is meant.
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Suppose that the power cord were inserted in
a wall outlet providing 110 volt a.c. or d.c
power. If we could conveniently connect to the
prongs of the power cord plug when it was in
the wall socket we would he connecting our ohm-
meter directly across the power line, The high
voltage would ruin it. Therefore, Rule No. 1
for using an ohmmeter is:

Always Completely Disconnect The Receiver Or Cir-
cuit Being Tested From The Source of Voltage.

Closed Circuits Must Be Opened Uy

Figure 6A illustrates a closed circuit composed
of induetance and resistance that might be used
in some more extensive cirenit. It is desired
fo test the closed circuit to see if current can
flow through it.

/

Application of the test leads to any individual
part (such as points D and E) will give a false
indication for current from the ohmmeter has
fiwo paths it can take. One path of course is
directly from one ohmmeter lead to the other
through resistor Ity. The other path however,
is through Ch 1, resistors R; and R., and Ch 2.

Fig. 6A

If Ry were open you would not suspect it by
conneeting the leads as described above for the
current from the ohmmeter would then take the
parallel path around Ry and it would seem as
though continuity were established through R,
Again, were either choke coil or resistors R,
and R, open, the current from the ohmmeter
wonld flow through Ry thus falsely indieating
circuit continniry through the other resistors
and the choke coils.

In order to et a true indication, therefore, it
is obvious that the closed circuit must be opened
up so that the ohmmeter can become a part of
the circuit. This is illustrated in Fig. 6B. Now,
if the cirenit has continuity, current will flow
and the meter will read. Should any part be
open, no current will flow. Qur second precau-
tion may now be stated:

A Series-Type Ohmmeter Must Be Connected In Series
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With The Circuit Under Test So Current From The
Ohmmeter Can Flow Through Each Part Successively
If Continuity Exists.

It is important that the serviceman recognize
the existence of parallel current paths and make
his tests accordingly. Another case is illustrated
in Fig. TA.

Fig. 6B

Here we have a simple a.f. stage fed by a trans-
former across which a potentiometer is con-
nected to act as a volime control. The problem
is to clheck the volume control for continuity.

If the ohmmeter is connected as shown at A,
the meter will indicate continuity whether the
volume control is good or bad because of the
parallel current path through the transformer
to the chassis. The volume control must be
isolated from the transformer winding. This

mayv be done by disconnecting one end of the
the transformer

volume confrol from as has

been done in Fig. TR.

Fig. 7A

Now, either the volume control or the trans-
former winding can be checked. To check the
volume control simply connect the meter be-
tween ground (chassis) and the end which has
been disconnected from the transformer, If it
is desired to check the transformer too, just
move the test lead from the unsoldered end of
the volume control to the ungrounded end of
the transformer winding.

Determining Which Purt is Open

It isn't enough that the serviceman know a par-
ticular circuit is open: he must find the defec-

tive part (or connection) and either repait ot
replace it. In order to do this he must make
point-to-point tests eliminating one part at a
time. Refer to Fig. 6B and we will show how
this may be done. Let us suppose that choke 1
is open.

When the test leads are connected to points A
and F so that all the parts are included in the
test circuit, the meter pointer fails to move
thus indicating an open somewhere in the cir-
cuit. The tirst test will probably Dbe a visual
one in which the serviceman will look care-
tully for incompletely soldered joints. Usually
he will pull on the various leads with a pair of
pliers to see if there are any poor connections.
If he tinds one or more loose connections he
resolders them and tests the entire circuit again
to see if the trouble has cleared up. If the
ohmmeter still indicates the circuit to be open,
he proceeds to test each part in the circuit.

——

-— -~

-
7z
9&—0
/ TP Ts

Fig. 78

Using terminal F as the reference puint, con-
nect one test lead to this terminal and leave
it there. Now, connect the other test lead to
point B thus eliminating R; from the test cir-
cuit. If the ohmmeter gives a reading with
the test lead connected to B and no reading
when the test lead is connected to A, R, is open.
Let us go on, however, for we have assumed
choke 1 to be open.

Move the test lead from point B to point C.
Again no reading is obtained and we conclude
that R, is not the offending part. When we
connect the test lead to point D however, the
story is different. Now we get u meter reading
for current from the ohmmeter flows through
choke 2 and Ry if they are O.K.

We didn’t have to connect our free test lead
to point B for the first check. We could just
as well have held it on point E. This time, how-
ever, the meter would have given a reading
because choke 2 (the only part now in the test
circuit) is good. If we moved the test lead
from point 1 to point D we would still get a
reading for Ry is O.K. too.
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However, wnen we make connections at point ¢
we get no reading for we have assumed choke 1
is open. This time our test results are just
the opposite from what they were when we
began the test at point B. This leads us to
the conclusion that when the result of our first
test is the same as the result for the complete
circuit test we will not have found the defec-
tive part until we get a meter reading. On the
other hand, if our first test result shows con-
tinuity we will get indications of continuity
until we have passed the defective part.

Any circuit can be tested by the point-to-point
method just described. To apply the method it
is only necessary to proceed from one part in
the circuit to the next in order. Don’'t skip an)
parts or your results will be mislcading.

Of course, it would huave been possible to check
each individual part in the circuit of Fig. 6B
by connecting the test leads directly across
each of them in turn. Many servicemen prefer
to do it this way. The results are just as con-
clusive. When you fuil to get a reading, the
test leads are connected across the offending
part.

What About Short-Circuits?

We have already defined a short-circuit as an
undesirable connection existing between two
sides (positive and negative) of a circuit or he-
tween two points in a circuit. These two basic
ideas are illustrated in Fig. 8.

Resistor R; is “short-circuited” bhecause its
terminals C and I are at the same electriecal
potential as the result of the direct wire con-
nection (considered zero resistance) between
them. Whatever current flows in the entire cir-
cuit will take the zero resistance path around
R,.

SHORT ~ CIRCUITED
PART

SHORT ~ CIRCUN
TO GROUND

Points A and B are at the same potential too
for they are both connected to ground. A is
connected to ground intentionally. Point B is
connected to ground accidentally, Again the cir-
cuit current will take the zero resistance path
through the ground connection, thus making the
current bypass resistor I’g. The fuct that these
undesirable connections make possible an elec-
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trically shorter path (lower circuit resistunce)
originated rhe term “short” circuit.

Locating Short-Circuited Parts

Individual parts as well as complete circuits
may become short-circuited. Since every part
has a definite amount of resistance when it is
in normal operating condition, it stands to ren-

Fig. ¢
son that short-circuits will materially  lower
that resistance. In most instanees, a short-

cirecunit will reduce the resistance to zero. Thus,
if a serviceman in checking the continuity of
circuits simultaneously measures the circuit re-
sistance and compares the value indicated by
his ohmmeter with the value he knows the cir-
cuit should have he can tell immediately
whether or not any part in that circuit is likely
to be short-circuited. Let’s work out a practical
example.

A typical example is the case of a shorted by-
pass condenser connected aeross the cathode
resistor in an audio amplifier stage. Consider
Fig. 9 and suppose the condenser is completely
shorted. The consequences of such a condition
are readily recognized as a lack of bias.

With condenser C; shorted, rhe meter pointer
will move all the way over to the right of the
scale and indicate zero resistance when we con-
nect our ohmmeter leads to points A and .
Unless there is visible evidence that the con-
denser is defective, however, we have no right
to assume that the condenser is defective rather
than the resistor being grounded at point A.
It is evident therefore that we have to discon-
nect the condenser from cathode terminal A and
check it separately by measuring the resistance
between the unsoldered condenser lead and
chassis ground point G. If we get the same low
resistance reading while checking the condenser
alone we know the condenser is defective for
by itself it should offer x very high resistance
to the flow ot direct current if it is good.

Should the condenser test near the desired high
resistance, we must check at points A and G
again to determine if the bias resistor is
grounded at point A. We now have the prob-
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lem of deciding whether it is the re-
sistor that grounds at or near point A or
if it is a defective tube or tube socket that causes
the ground at point A. We shall answer this
question shortly. Right now we want to give
a practical example of a ground which shorts
out one or more parts. 'The location of such a
ground will lead right into the question we have
raised here concerning the resistor, tube, tube
socket and cathode terminal A.

Isolating a Defective Condenser

1t is comimnon practice in modern receivers to
place a screen-grid bypass condenser from each
sereen-grid tube socket terminal to ground (or
cathode). Thus, in a receiver having let us say
three screen-grid type r.f. amplifier tubes, there
may be three bypass condensers as shown in
Fig. 10. If the screen voltage is taken from a
tap on the voltage divider there may he a fairly
high capaecity bypass condenser from that tap
to the ground or B— point of the voltage distri-
bution svsteni, (Cy in Fig. 10).

The various screen-grid terminals of the tube
sockets are interconnected so there will be the
same amount of voltage on all the sereen-grid
clements,

Let us assume that the complaiut is a lack of
screen-grid voltage on all three tubes. Analyz-
ing the problem we find that this could be caused
by a breakdown of anyone of the four hypass
condensers illustrated or due to an open in the
voltage divider system between the tap and the
high B4+ (B+4) end. In order to avoid other
problems entering the picture, let us assume that
vou have already established continuity between
B+44 and the screen-grid terminal of tube 1.
The trouble therefore must be a defective by-
pass condenser but the question is. which one?

1ach condenser presents a potential path for
direct current from B+ to ground. The only
way we can find the offending part is to dis-
connect one condenser uat u time and check the
ecircuit. Here is how to go about it.

First, substantiate your analysis that there is
a shorted condenser by measuring the resist-
ance between ground and any one of the screen-
orid terminals. Here vou will see the necessity
of recognizing puarallel current paths for unless
the screen-grid circuits are disconnected from
the voltage divider tap, the resistance of the
voltage divider from the B4 to ground will al-
ways be in your test circuit awd you cannot

detect a condenser which is ouly partially
shorted (leaky). So, having disconnected the

scereen-grid eircuits from the B+ voltage divider
tap, vou measure the resistance between the
screen-grid terminal of tube 1 and the chassis
and get a full seale reading when you should get
no reqading at all,
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Diseonnect condenser C; from the screen termi-
nal of socket #1 and aguin measurce between
the screen terminal and ground. If the ohm-
meter now shows an open circuit, C; is shorted.
To prove it, measure the d.c. resistance of Cj.

Suppose, however, that with C; disconnected
the resistance was still low. What then? The
obvious inference is that you have not uas yet
found the defective condenser so disconnect
Cgy from its tube socket terminal and check the
circuit again. If the resistance comes up to
where it ought to be, C, is the defective bypass
condenser. It the resistance is still low, proceed
to the next putential source of trouble. In this
case it will be condenser Cg. Follow this proce-
dure until you have tfound the defective part.

TUBE NO. | TUBE NO. 3

%

2 7y
L

TUBE NO. 2

e
&

n

1H)
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B++

VOLTAGE

l// -—— DIVIDER

Fig. 10

TO FILTER

In our example of the shorted bypass conden-
wer in parallel with the cuthode bias resistor
(Fig. 9) we mentioned that if the resistance
between A and G were low with C, completely
disconnected we had no right to assume that
the resistor was at fault for the tube or tube
socket might be grounded. As in the case of the
screen bypass condensers, we’ll have to elim-
inate the wvarious possibilities one by one.

Disconnect the resistor from point A. If the
resistance from A to G with the resistor discon-
nected gives the normal open circuit indication.
the resistor must have bheen grounded.

The point to be gained from the two examples
above ix that oence the defective stage or cireuit
has heen found, each possibility that would
cause the observed test vesult must be investi-
gated. You must keep right at the circuit, part
by part, peiut by point until you have tound the
trouble.

Texting Individual Parts

The above testing procedures will mean noth-
ing to you unless you have some idea of what re-
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sistance to expect when testing various parts.
For instance, unless you knew that there must
be mno connection between the screen-grid
elements and ground with the circuit discon-
nected from B4 you could not have interpreted
your ohmmeter reading. You must know the
approximate amount of resistance to expect for
various tests. Circuit diagrams which have re-
sistance values for the various parts marked
on them aren’t always available. In fact, you
may sonmetimes have to check parts and circuits
without the aid of a diagram.

Checking Resistors

A resistor is a device designed to offer opposi-
tion to the tlow of electric current. The values
used in modern receivers range from a few ohms
to several million ohms. To adequately cover
this wide range, most commercial ohmmeters
provide several ranges each measuring with ae-
ceptable accuracy u definite portion of the total
registance range encountered in serviee work.
In addition to being able to analyze the circuit
and apply the ohmmeter in such a way as to
locate the defective part, the serviceman must
also choose the proper range of the ohmmeter
to get the desired results.

Now you will either know the approximate re-
sistance you should get or you will not know
it. That much is obvious. In some instances
the value is printed right on the resistors. In
other cases a group of colors will be used to de-
signate the value of the part. In still other in-
stances, however, a resistor can be so badly
burned that all means of identifying its value
from printed or color coded values is impossible.

When you know the resistance value it is eusy
to set the ohmmeter selector switeh to the proper
range position, connect the test leads to the part
and read the meter scale. In all instances except
where the range being used is read directly from
the meter scale, you’ll have to multiply your
meter reading by the multiplying factor indic-
ated by the raunge position pointer.

AS an example, suppose your ohmmeter scale is
calibrated to read from zero to 100 and the selec-
tor switeh is set at 100xRR. This means that you
must multiply all values indicated by the meter
pointer by 100 in order to get the actual resist-
ance value. Thus, a meter reading of 62 would
indicate a resistance of 6200 ohms,

Unknown Resistance Values

When you don’t know the resistance value 4
different procedure must be used. In this in-
stance you set the ohmmeter range selector to
the highest possible range of the test instru-
ment. Observation of the position of the meter
pointer will tell you if you can lower the range
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and thus get a more accurute reading.

Try to select the range which will give a meter
pointer deflection of approximately mid-scale.
Here you know your meter is reasonably ac-
curate and it is easy to read the scale and apply
the correct multiplying factor.

There is a definite reason why you should start
with the higher range. Suppose you were check-
ing the circuit for continuity as well as for prop-
er resistance. If you have no idea as to whuat
resistance values you will encounter you must be
prepared to show continunity through the high-
est possible resistance your meter will measure.
Should you get no reading on the highest range
you have immediately determined that the cir-
cuit or part is open or that its resistance is su
high that even the highest range of your meter
won’t measure it. If you use an ohimmeter with
a high range of 10 to 20 megohms you can be rea-
sonably assured that failure to get a reading on
this range means an open circuit or part.

Checking Cotls

There is no difference between the procedure
used to check coils andg the procedure used to
check resistors. Simply connect the ohmmeter
test leads to the terminals or leads of the coil
and read the meter. The ohmmeter range used
for coils will be governed by the expected resist-
ance value and in most instances it will be one
of the lower ranges. Perhaps it will even be
the very lowest range of the ohmmeter,

Occasionally it is necessary to determine wheth-
er or not a coil has shorted turns. The average
ohmmeter will not detect the difference in re--
sistance caused by one or even several turns of

wire being shorted together. In the case
of very low resistance coils it is often
possible to use a shunt-type ohmmeter. The

difference in resistunce which one shorted turn
of wire will make must be known, however. Don’t
rely too much on the test results, however, for
the part you are checking may not have the exuact
amount of resistance it is rated to have.

Checking Condensers

In checking condensers the thing to remeniber
is that a good condeuser will not allow direct
current to flow through it. If it permits the flow
of direct current its days as a condenser are at
an end. With a few qualifications we can base
our condenser tests on the above facts.

The first qualification of course will be a differ-
entiation between condensers having paper or
mica insulation and condensers of the elec
trolytic type commonly used in the filter sys-
tems of vacuum tube power supplies. This dif-
ferentiation is necessary for whereas the paper
and mica insulated condensers permit no direct
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current to pass through them, (at least up fto
rhe break-down voltage) the electrolytic types
do permit current to pass through them.

Itegardless of the type of condenser being test-
ed, the newcomer to radio should have a clear
picture in mind as to what happens when the
test probes of an ohmmeter are connected to a
condenser.

An uncharged condenser acts like a resistor of
very low value for the first few moments volt-
age is applied to it. An immediate rush of elec-
trons takes place from the voltage source onto
one set of plates of the condenser. Thus, when
connecting the leads of a series-type ohmmeter
to a good condenser, the meter pointer imine-
diately moves to the vight indicating current
flow.

\s the voltage of the condenser increases, the
charging current decreases. This makes the
meter pointer of the ohmmeter move hack to-
ward its normal zero-current position at the lefi
of the scale. When the condenser is completely
charged, the charging current is zero ang the
ohmmeter indicates an open circuit.

When we apply the leads of an ohinmeter to any
type condenser, the above action takes place to a
degree determined by the capacity of the con-
denser provided the contdenser is normal. If
the condenser is not normal the action will be
different.

The point to grasp here is the fact that a good
condenser will make the ohmmeter peointer move
sharply to the right and then fall back towards
the left of the scale, whereas an open condenser
will fail to give any meter pointer movement
at all (for current does not flow in this case)
and a shorted condenser will give a continuous
meter reading. T.et us now go back to our dif-
ferentiation between the various types of con-
densers,

Considerably more current will flow through an
electrolytic condenser with one polarity of ap-
plied voltage than will flow with the opposite
polarity of applied voltage. Thus it is impor-
tant that electrolytic condensers be connected
into circuits with proper polarity. And for the
same reason, the correct polarity of ohmmeter
test leads must he observed when checking elec-
trolytics.

When checking electrolytics connect the test
leads to the condenser and hold them in contact
long enough for the meter pointer to assume a
reasonably steady reading. Note the meter
reading and remove the test leads. Now short-
circuit the condenser terminals to discharge it.

Unless vou discharge the condenser before you
test it again the charge on the condenser will act
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in series with the battery of the ohmmeter and
cause a meter current many times the normal
full-scale value. Thus the meter may he dam
aged unless the condenser is discharged betore
testing it. This is also true of paper conden-
sers of large capacity. )

Now connect the test leads to the condenser aguain
but this time with the opposite polarity. Thus,
if vour first test was made with the red test
lead to the positive condenser terminal, connect
the black test lead to the positive terminal thix
finmte. Again hold the leads on the condenser
terminals long enough to get a steady meter read-
ing. Compare the two meter readings. The read-
ing giving the highest resistance is the one which
indicates the worth of the condenser. The low-
or resistance reading merely indicates that for
this reading the potarity of the ohmmeter leads
was incorrect.

Since electrolyties pass current regardiess of
the applied voltage polarity, the big question is,
how mueh leakage can be tolerated in a good con-
denser? Unfortunately, authorities differ as to
the amount. Obviously the capacity of the con-
denser, its age, whether or not it has been op-
erated at higher than normal temperature and
voltage as well as the amount of voltage ap-
plied to it by the ohmmeter are controlling fac-
tors. All these variables make it practically
impossible to set up definite limits which will
cover every case.

If you must have a limit, consider seriously the
replacement of condensers which check less than
100,000 ohms for the nighest of your two test
measurements. You can always temporarily sub-
stitute a good condenser and prove whether or
not a replacement is advisable. Don’t hesitate
to substitute a good condenser if there is any
doubt in vour mind as to test results. This is a
case where the operation of the set should be
the “proof of the pudding.”

Tolerance

An article of this kind would not he complete
without a section devoted to tolerance. Toler-
ance as you will soon see. plays a mighty big
part in successfully interpreting your test re-
sults,

Tolerance is the permissible variation from 2
rated or assigned value. It is usually expressed
as a percentage. 'Thus. a resistor rated 10% ac-
curate may measure any value from 5% below
its rated value to 59 above its rated value. If
a resistor was specified to have a resistance of
100,000 ohms and a tolerance of 10%. it could
measure any value between 95.000 and 105,000
ohms and still be considered as a 100,600-ohm
resistor in spite of the 10,000 ohm variation.

Parts may vary more in one direction than an-
other. By that we mean that a condenser for
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instance, might have a tolerance of 109 bhelow
the rated value and a tolerance of 309% above the
rated value. Some parts may be rated simply a
certain percentage “plus or minus” (=). This
means that the variation is the same amount
above and below the rated value.

Inasmuch as variations from the standard values
will exist even when parts work okay, this fact
must be taken into consideration in using an
ohmmeter. If a resistor rated 1000 ohms with
a tolerance of 109 meuasures 900 ohms. it must
he considered okay. If the ohmmeter has the
average 109 error, the resistor could meusure
is low as 800 ohms and still be okay. When you
use an ohmmeter therefure, be sure to allow for
variations from the standard rated values and
also allow for errors in your ohmmeter.

Summarizing this diseussion we have the follnw-
ing points of importance :

1—There are many ways of measuring resist
ance bhut from a serviceman’s standpoint the
ohmmeter method is the most practical.

2—The series-type ohmmeter circuit is bhest
adapted to the measurement of high resistance
values while the shunt-type cireuit is best adapt-
ed to the measurement of low resistance values.

3-—Ohmmeters must never be used when pow-
er is applied to the appuratus under test so that
it is in operation. This is to avoid damage to
the ohmieter.

4 You have to wateh for parallel ecurrent
paths when checking individual parts as well as
complete circuits so that vour test results will
not be misleading.

S—NResistances, coils and condensers of the
paper or mica insulated types may be checked
with an ohmmeter and satisfactory results ob-
tained but not so with electrolytic condensers.

6—You must allow for the normal manufac-
turing tolerance of the parts vou are meusur-
ing and you must also allow for errors in your
ohmimeter,

If you will keep the above facts in mind you
will find it extremely easy to use an ohmmeter
and make its indications meuan something. An
ohmmeter is one of the most viluable service
instruments you ean own. When you have
learned how to use and care for it, you'll be
dollars and cents ahead.

n oo

Ten years from now you will wish you had
bought more U. 8. War Savings Bonds, Buy all
you can—for your sake—for the boys on the
firing line—for The United States of America.
Back the attack! Buy Bonds! Buy Now! DBuy
todayv!
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Go Ahead and Shoot!

I remember that horrible night in the trenches
as if it werce but yesterday. There we stood,
horrified. The kid kunelt, his right hand raised,
his face ashen white. Shells burst overhead,
casting cerie shadows upon the faces of the
panic stricken men. It could not happen!

“For goodness sake, shoot, o ahead and shoot,”
cried one of the men.

“Give him time. men! Take it easy,” soothed the
sergeant.

The kid drew back his arm slowly. The eyes
of eight men were riveted upon his hand. Sud-
denly his arm shot forward. His fingers opened,
and by the light of the flares in the skies. we saw
the most ghastly impossibility happen! There it
lay before our eves, another seven. The lucky
stiff’ had made eight pusses in a row.—Reprinted
trom Asheville Amateur Radio Club Bulletin,

—n 1 4

Opportunity for Experienced Sound
and Projection Men

Men who are draft exempt or over the draft age.
men who have had several years experience in
stalling and servicing 33-mm. sound and projec-
tion equipment, and are free to travel any-
where within the continental limits of the
United States are invited to write Mr. G. L. Bub,
Manager, 1. 8. Army Motion Picture Service,
3327-A Locust St., St. Louis, Mo.

Positions are open as Electronic Engineers at a
starting basie salary of $3200.00 a year, to men
who ean qualify.

Say, Boss, | got my draft board notice today!!
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P. Barl Oliver ......... ... ... .cceinneennn

Peter J. Dunn .........c.iieiiieiinns i
Louis J. Kunert
Earl BR. Bennett ...
Chas. J. Fehn ..
Har] Merryman

Louis L. Menne

Nominaliond for 1944

Again it is time to call for nominations for ot-
ficers of the N.IX.I. Alumni Association. Our
coustitution provides that two months prior to
Junuary 1 of each ensuing year, nominations
for the various oflicex shall be called for from
the membership through the columns of Na-
TION AL RADIO NEWS.

Our constitution further provides that one month
prior to January 1 of each ensuing year the two
nominees for each oflice shall he submitted to the
entire membership., The membership shall in
return submit the ballots properly marked, vot-
ing for one nominee for each office.

In accordance with this procedure it is our cus-
tom to call for nominees for the approaching
vear in the ixsue of the NEws corresponding to
this one, then present the two nominees for
each office in the next issue of the NEws. for
the election of one, to take office on January 1.

All present officers may be candidates to sue-
ceed themselves, except the President. In order
that the honor of holding office in our organi-
zation may come to a greater number of mem-
bers the term of office for the President is lim-
ited to one year.

Mr. F. Earl Oliver. of Detroit, therefore will
relinquish the office of i’resident of N.IRR.I.LA.A.
on December 31 of this year. Ile has been
loval, hard worker for our Alumni Association.

In August, Mr. Oliver came to Washington,
where he spent three days with Mr. Smith, Mr.
Tiaas, Mr. Menne and other members of our staff
in conferences regarding the affairs of our
Alumni Association. The oflicers of our Alumni
Association serve without compensation. Our
members therefore will join us at headquarters
in expressing cur thanks to Mr. Oliver for giv-
ing three precious days of his regular vacation
to come to Washington in line of dury as Presi-
dent of the NR.LLAA.

WWW.americanradiohistorv.com

On December 31 of this yvear Mr, Oliver's name
will go on our Hounor Roll along with past presi-
dents Johu I8 Tetzer, K. W. Grifliths, T. J.
Telaalk, Peter J. Dunn, Eml 1. Bennett, Clarence
Stokes, Dr. Geo. B. Thompson and 1<dw‘1rd Sorg.
In the meantime, of course, Mr. Oliver still has
several months to serve until his term expires.

All present Vice-Presidents may be renominated
to suceeed themselves, Bight candidates for Vice-
President will be nominated—four to be elect-
ed in the final run-off, details of which will be
given in the next issue of NATIONAL RADIO NEWS.

Mr. Earl A. Merryman, who is “on leave” while
on overseas duty, is a candidate for reelection
as Necretary, an office he has held since our
Alumni Association was organized in 1929. Mr.
Louis L. Menne is a candidate for reelection ax
IExecutive Secretary.

Usually our new President is selected from
among the Vice-I'residents. If this same cus-
tom is to follow this year it is anticipated that
Louis J. Kunert, of New York Chapter, and
Charles J. Fehn, of P’hiladelphia-Camden Chap-
ter, will be very strong candidates. For three
consecutive years now our P’resident has been
a4 man from the Middle West or Far West. The
members in the East say they are going to put
their eandidate over this year. It could be either
Kunert or Fehn.

In order that our members may have a wide list
ot ecandidates to choose from we are submitting
the names of members located in various parts
of the country. These are submitted merely to
he of assistance to you. Any member of the
Alumni Association may be a candidate for of-
fice. Please use ballots on pages 29 and 30.

Allen MceCluskey, Birmingham, Ala,
Doon Smelley, Cottondale, Ala.
Julius 1. Billy. Mobile, Ala.

1. E. Nichols. Lowell. Ariz.
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Ldgar B. Joiner, il Dorado, Ark.
I, Rochelle, Little Rock, Ark.
Willis I, Sims, Pine Bluff, Ark.
Oliver B. Hill, Burbank, Calif.

C. F. West, San Francisco, Calif.
RR. H. Rood, Los Angeles, Calif.

Dr. Geo. B. Thompson, Los Angeles, Calif.

P. A. Abelt, Denver, Colo.

John Jerry, Deuver, Colo.

A. I, Wilson, Canon City, Colo.

W. R. Haberlin, Bridgeport, Conn.
M. K. Perkins, Bristol, Conn.

Joseph Suyder, Danbury, Conn,

Wi, I'. Speakman, Wilmington, Del.
Lambert . Ayres, 3rd, Millsboro, Del.
J. J. Jenkins, Washington, D. C.
Clyde D. Kiebach, Washington. D. C.
Robert K. Maney, Washington, D. C.
Edward Merchant, Washington, 1). (.
Jesse O. Starr, Washington, D. C.
Glenn G. Garrvett, Bonitay, Fla.
Austin L. Hateh, Ft. Lauderdale, Fia.
Stephen J. Petruff, Miami, Fla.

W. ' Collins, Pensucola, Ila.

Dan C. Yates, Albany, Ga.

R. RR. Wallace, Ben Hill, Ga.

L. E. McAllister, Mt. Berry, Gu.
John C. Bills, Boise, Idaho.

Arvil H. King, Montpelier, Idaho.
Jerry C. Miller, Chicago, Ill.

Jarl R, Bennett, Evanston, IIl.
James Cada, Berwyn, 11

Harry Andresen, Chicago, I11.

Harold Bailey, Peoria, 1L

Lowell Long, Geneva, Ind.

G. H. Millspaugh, Anderson, Ind.
Chase E. Brown, Indianapolis, Ind.
Russell Tomlinson, Marion, Ind.
Raymond L. Drake, Cedar Falls, lowa
B. C. Hirschler, Clarinda, lIowa.

0. L. Kirkpatrick, Augusta, Kans.
Louis A. Harrison, Ellis, Kans.
William B. Martin, Kansas City, Kans.
K. M. King, Wichita, Kans.

Hazelton M. Yober, Topeka, Kans.
Wm. S. Nichols, Cynthiana, Ky.
Waullace G. Baptist, Lexington, Ky.
S. K. Banta, Gonzales, La.

James H. Foster. New Orleans, La.
Lawrence Merz, New Orleans. La.
Peter J. Dunn, Baltimore, Md.

E. W. Gosnell, Bultimore, Md.

J. B. Gough, Baltimore, Md.

Saniuel Robinson, Hagerstown, Md.
G. O. Spicer, Hyattsville, Md.
Austin Vachone, Bath, Maine.
Joseph Dubois, Biddeford, Maine
Ralph E. Locke, Calais, Maine.
Laurence . Grant, Belmont, Mass.
Louis Crestin, Boston, Mass.

A. Singleton, Chicopee, Mass,

Omer Lapointe, Salem, Mass.

0. A. Grendahl, Duluth, Minn,
Franeis P. Hoffman, Minneapolis, Minn,
Lloyd R. Olson, Minneapolis, Minn.
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J. Stauish, Detroit, Mich.

Harry J. Stephens, Detroit, Mich.
Wrederick Gaul, Freeland, Mich.

B. B. Reeves, Walnut Grove, Miss.
Ralph Black, Grayridge, Mo.

C. 8. Burkhart, Kansas City, Mo.

A. Camplell, St. Louis, Mo.

C. W. Wichmann, Inverness, Mont,
Carl M. Darner, Sweet Grass, Mont.
U. 8. Capes, Fairmont, Nebr.
Melvin C. Ashbaugh, Merna, Nebr,

C. D. Parker, Lovelock, Nev.

I. N. HIlartman, Hawthorne, Nev,
Arthur Cornellier, Dover, N. 11.
Clarence N. George, Dover, N, I,

. Everett Darby, Woodsville, N. H.
J. A. Steginaier, Arlington, N. J.
John Stein, Union City, N. J.

Delbert Delanoy, Weehawken, N, J.
Clande W. Longstreet, Westtield. N. .J.
Gus W. Iisher, Alamogordo, N. Mex.
James IX. Graham, Carlsbad, N. Mex.
Emil Hauzer, Carlshad, N. Mex.

John E. Kreitner, Buffalo, N. Y.
Alfred R. Guiles, Corinth, N. Y.

L. J. Kunert, Middle Villuge, I.. I, N. Y.
Charles W. Dussing, Syracuse, N. Y.
Irvin Gardner, Saratoga, N. (.

S. J. Pearce, South Mills, N. C.
Arvid Bye, Spring Brook, N. Dak.
Jaeob J. Knaak, Cleveland, Ohio.
Richard G. Johnson, Clevelund leights, Ohio.
P. B. Traylor, Maysville, Okla.

R. L. I'ullhart, Bartlesville, Okla.

Emil Domas, Dale, Oreg.

George H. Newton, Bugene, Oreg.

Elnter K. Hartzell, Allentown, Pa.
Charles J. Fehn, I’hiladelphia, Penna.
William Dwson, Pawtucket, Rl. I.

James F. Barton, Greer, S. C.

Joel J. Lawson, Aberdeen, 8. Dak.
Chester Warren, Lead, 8. Dak.

W. P. Brownlow, Johnson City, Tenn.

J. 1. Collins, Paris, Tenn.

H. A. Gilmmore, Amarillo, Texas

B. A. McLendon, Dallas. Texas

L. H. Watkins, Ogden. Utah

Walter Leland, Orleans, Vt.

J. W, Gladden, Alexandria, Va.

A. P. Caldwell, Buchanan, Va.

T. B. Ellis, Richmond. Va.

R. F. Keil, Seattle, Wash.

R. E. Sawyer. Vancouver, Wash.

R. A. Heise, Wheeling, W. Va.

Wn. Wiesmann, IFort Atkinson, Wisc.

J. C. Dunean, Duncan, Wyo.

Romert Kirkman, Calgary, Alta., Canada
M. Martin, New Westminster, B, C., Canada
E. D. W. Smith, Winnipeg, Man., Canada
John T. Dixon, St. John. N. B., Canada
Russell Burhoe, Woodstock, N. B., Canada
Donald Swan, Springhill, N. S, Canada
G. C. Gunning, Smiths Falls, Ont., Canada
E. Bergeron, Sherbrooke, P. Q.. Cunada
J. W. Meadwell, Saskatoon, Sask., Canada
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New York Chapter

None of the various organizations I have joined
in the past have given me such a desire to de-
vote my time and energy to than the N. Y. Chayp-
ter of N.R.1LA.A. All the fellows I've met there
are all clean cut, attentive, cooperative and have
a keen sense to learn and increase their knowl-
edge in radio and service work.

Many of the men present have taken np radio as
a hobby and their daily work is in diversified
fields far from Radio but the desive is 100%
to learn more about this wonderful field of
Electronics. It is fascinating!

A greut deal of time is devoted to service prob-
lems. Invariably one to three radio sets are
brought to the chapter by the members where
the *'stickler problems” are ironed out. We all
have an opportunity to offer our opinions and
make tests to state what and where the trouble
lies, using N.R.I. principles and if we still haven’t
located the hidden trouble, Bert Godas in charge
of our Service Forum teaches us “hiow to do it
right.” Our sessions are so interesting, time flits
by so fast, we hate to break up our meetings
but we o have to work the next day and we need
rest.

Incidentally Mr. Bert Godas is opening a new
store on Buftalo Ave, Brooklyn, N. Y., where he
will take care of Radio repair and service work.
We all wish him good luck in his new enterprise.

Louis Leung and William Wilson, members,
showed up at our last meeting after having been
absent for a long spell. We were all glad to wel-
come them back and hope they will be with us
regularly.

We also welcome William Ienn a new member
who joined us at the last meeting.

Since graduating last June, James Marshall is
doing well with his Radio Service work. He
never misses any of our meetings. A small room
in his house was converted to do the repair work.
but as he stated. he didn’t expect to he “snowed
under” with all the sets coming in, so he is build-
ing a fine workshop in his garage. Mr. Marshall
retired from active business some time ago and
took up an N.R.I. Radio Course as a hobby, but
since so much work is coming in becanse of his
“rood and honest” work he decided to go back
into business. Ile is well liked by us all and
we wish him success.

Lou Kunert, our Secretary, always writes in
such kind things about our various members, but
he really deserves ‘“‘the hest write up” because
through his outstanding efforts he keeps us all
together. We hope to sce Lou Kunert elected
President of our Alumni Association before long

and he will get our full support this year. We
all think a great deal of him.

And now you, Mr. Menne, have honored me with
your kind letter. I really don’t deserve so much
credit and praise you and Mr. Kunert have given
me. After all, I am only trying to lielp a worthy
cause along. And because all you folks in Wash-
ington have built up such a fine Institution to
make better Americans and business men of us
all through your constant efforts, we feel in-
spired to learn more and do better.

\We all shall be glad to have you and Mr. Smith
visit our Chapter again. However we agree with
Mr. Smith to wait until the weather gets cooler
so we can liave a real turnout welcome tor you
hoth.

We meet at St. Marks Manor Community Center.
12 St. Mark’s Place (between Second and Third
Avenues) New York City, every first and third
Thursday of the month. All N.R.I. men in the
New York metropolitan area are cordially in-
vited to attend our meetings.

BERT WAPPLER, Chairman.

noroi

Detroit Chapter

Our meetings were resumed in September and
will continue throughout the ¥all and Winter on
the Second and Fourth Friday of each month.
Our regular meeting place is still at the shop of
Chairman John Stanish, 2300 Jos. Campau.

Noi all of our imeetings, however, will be held
at our regular meeting place. The plan of meet-
ing at the home or shop of some of our members
proved so popular last Spring we decided to con-
tinue it. Therefore if you are not on the mail-
ing list, or if there has been any change in your
address please communicate with Secretary F.
Earl Oliver, 3099 Bedford, Phone Tuxedo 27907
or write to the undersigned at 5910 Grayton.
HARRY STEPITENS. Assistant Seerctary.

—n 7 i

Phila-Camden Chapter

Fver faithful Viece DPresident Charley Fehn
writes us that Phila-Camden Chapter has planned
big things for this fall and winter. Details were
to come from the Secretary but, as we went to
press, the report had not reached us.

Let it be sufficient to say, for this issue, that the
Chapter meets on the first Thursday of each
month at the Radio shop of Harvey Morris, 6216
Charles St., Philadelphia. If you live in the
I’hiladelphia area and want to get in on some-
thing good for Radio men drop in at the mext
meeting you will be cordially received.

Page Twenty-seven
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Harold 1. Towner of
Wayland, New York has
been passing out cigars.
It’'s a fine Dlaby Dboy.
Towner is spending ev-
ery possible minute get-
ting acquainted with his
son  because if papa
passes the tinal physical he will be one of Uncle
Sam’s boys, come late October.
T
Bert Wappler, Chairmman of New York Chapter
was recently made an Associale Member, Insti-
tute of Radio Engineers. Bert is lookiny for a
wan with Short Wave Diathermmy FEquipment
erperience for his business wchich is located at
27 W. 24th St., New York City.
n r t—

Stanley Tulk is now Broadcast Operator at Ra-
dio Station CBL, Toronto, Ont,, Canada, a braneh
of the Canadian Broadeasting Corporation,

nor
n 1

Julivus Hillenbrand of Ridgewood, L. [., N. Y., is
quite a Television expert. Has made a real study
of Television and will be ready for a post-wasr
boom in this branch of Radio with all it promises
when it really breaks out of the laboratories.
n roi

Comes a letter from Sgt. Paul Sabin Marks, who
is in charge of a CW station with the Army Air-
ways Communication Svstem in Texuas. Sgt.
Marks graduated in June, 1920. His station chief
is Master Sergeant Boyce D. Simmons. Roman
P. Stoelh is one of their operators. All three are
N.R.I. men,

noroi —
Joseph E. Tucker of Lancaster, Olio is averag-
ing $40.00 a month from his spare time Radio
bhusiness. Nice bit of moncy to go inlo War Sar-

ing Bonds,

n ri

At the picnie of Chicago Chapter we were glad
to see past Chairman August Ketelhu(, past
Chairman James Cada and his wife, Elsie, past
Chairman Clarence Schultz and his wife. Rose;
past Secretary Sam Juricek and his wife, past
Secretary Charles (ada and his wife, and past
National Vice P’resident Cecil Morehead and his
wife, Letha, The spirit of Chicago Chapter runs
deep.

n r i
Sgt. Orris E. Stark of Osceola, Towa is taking
a course in Radar, somewhere in England. He
wrote Chief Dowie, who alse spent soine time in
England, for instructions on how to get around
in London via the Underground system. Dowic
replied that his main difficulty was carrying a
pocketful of those big English pennies.
—n r i—

Julius C. Vessells, Chief Enginecr, WDOD, Chat-
tanooga, Tenn., sent some pictures of their new
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Here And There Among Alumni Members

studios and equipment. Have one of the finest
stutions in the country., The transmitter is a
Federal 165-A JHKW. Mr. Vessells is earning
about $4,500.00 a year—and we mean earning
because he has been putting in plenty of over-
time having lost six men in the engineerving de-
partment to the Armed Nervices.

1" T —
Pete Dunn is on secrct duwly with the Navy.
Doing « grand job. Pete is a veteran of the last
war and knows how to dish it out.

n r t—

Edgar Van Gilder of Denver, Colorado has lost
the sight of his right eye because of Glancoma,
hardening of the eye-ball. The doctors tell him
that eventually the other eye will likewise be
affected. Not a pleasant prospect for our loyal
and good friend Van. He sends the following
poem, by Lynn Tetft, which Van says fits J. E.
Smith perfectly, “I like a towering, bronzy, ro-
bust man, Whose eyes have swept hoth wave and
smoky sage. And guined their crinkles huffeting
vears and men., Seasoned in kindliness, mature
in wisdom.”

n ¢ —
Clive W. Keemer of Dayton, Olvio has been reconi-
mended for promolion to Chicf Supervisor of
Radar al an inereasc in salury. ax ade rapid
strides in the Signal Corps—from $1.800.00 per
wour in Feb, 1942 to $2,900.00 in July, 1943,

n roi —
L. D. Lewix is Flight Radio Operator for Braniff
Airways, Ine¢, Brownsville, Texas. May be a
Radio instructor in an Army school before long.
n v i—
Peter Modlowshi of Fall River, Mass., is Senior
Radio Mechanic with the Signal Seclion of the
Air Corps. Travels from place to place in his
fully equipped army truck.

" r oA————
Albert C. Christensen of Sidney, Nebr., has upped
his earning to $70.00 a week. He las a nice full
time Radio business which he started on part
time and steadily built up. Good Radio man, that
Christensen.

n ri
James L. Brandon of Gastonia, N. C., is a Lien-
tenant in the Air Corps, serving as Radio Nari-
gator.

n roi—
Louise Sehultz, daughter of Mr. and Mrs. Clar-
ence Schultz of Chicago, is taking a Government
sponsored Course in Radio Engineering at Purdue
University. Quite an honor!

n r i
Alfred J. Beauchanp, who had a fine Radio ser-
vicing business in Owatonna, Minn., failed to
recover from a major operation and pussed away
at «a hospital in Rochester, Minn. Our deepest
sympathies are ertended to Mrs. Beauchamp.
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Baltimore Chapter

Owr chapter was honored hy Mr. Earl Oliver,
President of the N.I.1. Alumni Association, who

visited us last month, accompanied by Mr. Men-

ne, Executive Secretary.

Mr. Oliver explained some of the things which
Detroit Chapter is and has been doing. He de-
seribed the zone system which, briefly, means
dividing the city into zones. When a member
cers 1 service cull ontside of his zone he refers
it to the member who lives in that zone. Thus by
helping one another the members are better ahle
to concentrate their services in territory near the
homes or businesses of each, a matter of great
importiance in these dayvs of restricted travel.

Another topic of interest was Mr. Oliver's ex-
planation of the plan of meeting at the homes
of members oceasionally, The member is advised
in advance that he is to make a talk on a picked
Radio snbject. Ile is given ample opportunity to
prepare himself. If he gets into “deep water”
he is assisted hy some of the more experienced
members.

Our meetings have continued right through the
summer with a1 good group of stand-hys in regu-
lar attendance. Now that the cooler evenings
are here we look for a steadily increasing at-
tendance.

With Chairman Gosnell at the helm our members
are sure fo get something worthwhile for their
trouble in attending. Viee Chairman Rathbun
leads us in doing actual Radio servicing. An
N.R.I. member living in this area dropped in
for the first time bringing with him a radio
which had him stumped. In a very short time
the trouble was located and the repairs were
mide right there and then. This member wuas
amazed to learn that the dues arve only 25¢ a
mornth to help pay the rent for our meeting place
and joined at once. Ile has been a regular ever
since.

Meetings are lield on the second and fourth Tues-
day of each month at 8:00 M. at Redman’s
Hall, 745 W. Baltimore St., in Baltimore.
P. E. MAarsH, Secretary.
-nor i

Directory of Officers

(To Serve Until January, 1944]

President—F. Eurl Oliver, Detroit, Mich.
Vice Presidents—

L. J. Kunert, Middle Village, L. I., N. Y.

Chas. J. Fehn, Philadelphia, Penna.

I’eter J. Dunn. Baltimore, Md.

Farl R. Bennett, Evanston, IiL
Secretary—Earl Merryman, Washington, D, C.
IIxecutive Secretary L. L. Menne, National

Headquarters, Washington, D, C,

line ~~ 7" " TTTToTTTTomTmmmosonmomommommonnnees

s
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Nomination Ballot

All Alumni Association Members are requested
to fill in this 13allot and return it promptly to
National Headquarters. This is vour opportun-
itv to seleet the men who you want to run your
Association. Turn this page over—the other side
is arranged for your selections.

After the ballots are returned to National Head-
quarters they will he checked carefully and the
two men having the highest nummber of votes for
each office will be nominated as candidates for
the 1944 election, The election will he conducted
in the next issie of NATIONAL Ranio NEws.

The President cannot be a candidate to succeed
himself but you may nominate him for any other
office, if you wish. You may, however, nominate
411 other officers who are now serving, for Presi-
dent or any office, or seleet entirely new ones. It's
up to vou—select any men you wish as long as
they are MEMBRERS IN GOOD STANDING OI°
THE N. R. I. ALUMNI ASROCIATION. Be sure
to give the city and state of your selections to
prevent any misunderstanding. A list of the 1943
officers is given in the opposite column.

Detach this slip cearefully from your NATIONAL
Rapo NEws so as not to damage the book. Tear
Off the slip at the dotted line, fill it out carefully,
and return it innnediately to I. 1. Menne, Iix-
ecutive Secretary, N. It. 1. Alummni Association,
16th and U Sts, N W, Washington, D. C.

(Over)

The 1941 nomination is a very important one.
Choose carefully the men wou desire to handle
the reins of the Alumni Association for the com-
ing year. Let's all do our part to help the staff
handling the clections, by subnitting baellots on
or before October 15, 1943,

Page Twenty-nine
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Nomination Ballot

I.. 1. MENNE, Executive Secretary,
N. R. I. Alumni Association,

16th and You Sts., N. W,
Washington, D. C.

I am submitting this Nomination Ballot for my
choice of candidates for the coming election. The
men below are those whom I would like to sce
elected as officers for the year 1944,

MY CHOICE FOR PRESIDENT 18

MY CHOICE FOR FOUR VICE-PRESIDENTS
I8

L e e
Cit#. . - g emi - - ma S e State..........
i -
(0] 3 S State..........
3 1 O P
0] 1 5 P State..........
P
N e State..........

MY CIHOICE FOR EXECUTIVE SECRETARY
IS

Page Thirty

Chicago Chapter

Although meetings were suspended during July
and August we did get together at our annual

picnie. It was a grand outing. on a clear if
somewhat warm day.

Chairman Andresen, assisted by Walter Wilkes
and Leonard Senglin made arrangements for the
pienie at beautiful Caldwell Woods, on the out-

skirts of Chicago. Mr. Andresen, faithful as
ever, was on the job early in the morning to
provide tables and benches for the anticipated
crowd. At noon the members, their wives,
children, and friends hegan to assemble.

There was the usual softball game, footraces.
obstacle races and swimming with nifty prizes
for the winners. Refreshments were plentiful.
Arrangements were complete down to the last
detail.

Much credit is due Mrs. Harry Andresen, for
the manner in which she assisted her Chairman
husband in planning the picnic and seeing that
everything was in order before the members and
guests arrived. Mr. Menne of headquarters par-
ticularly expressed his gratitude to Mrs. An-
dresen for her hospitality to all and for per-
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mitting him to partake freely of her very tempt-
ing lunch basket.

The day was all too short. As the sun set and
shades of night began to creep through the trees
sonte of the children, who had been going at top
speed all afternoon, began to show signs of weari-
ness. Gradually the jolly erowd broke up but a
goodly number staved to sing songs. 'This at-
tracted a group of off-duty sailors who were
passing by. They were invited to join us and
made short work of what remained of the re-
freshments. It was a fitting way to close u
¢lorious day.

Meetings were resumed in
live in the Chicago area and are not on the
Chapter mailing list please get in touch with
Chairman Harry Andresen, 3317 No. Albany Ave.,
Chicago, Phone Juniper 2857.

September. If you

JOSEPIL P’agaNo, Secretwry.

-n r b

Earl Merryman To J. E. Smith

Dear J. E. Smith:

“Your letter just received. Sure glad to hear
from you. I would like to save the envelope and
bring it home to you—it has touched every im-
portant war theatre in the South Pacific.

“I sincerely hope that old N.R.I.A A. will hold my
position of Secretary open for me. I would like
the thought that I could always hold that posi-
tionn as long as the Alumni Association is still
going—just think it has been 14 years since
we banded together—time surely flies.

“Well give my regards to all the gung—and 1
kunow that they are praying as we are down here
that this war will soon end—73.”

Sincerely,

EarL A. MERrRYMAN, CRM.

On overseas duty.

WWW.americanradiohistorv.com

Baseball At Chicago Chapter Picnic

Harry Andresen and Lou Meune, the cuptains
of the teams, after the softball game. We do not
yet know which side won but the score was close

about 39 to 37. It was a great pitchers’ duel.

Any fair ball was good for a hit or first base
on an error. The first basemen set a world’s
record. Not a put-out for either. In fact, only
about six balls were thrown close enough to the
tirst basemen to catch and they muffed all of
them.

The teams were mixed—matle up of both men and
women. Mixed is right! The only way anyone
was put out was to get two or three on the
same base at the same time. The traffic was
very heavy.

It was quite discouraging to the pitchers,
especially Chairman Haurry Andresen who held
the opposition to 52 hits, some of them only
singles. He looked good winding up but lost his
stuft in the first inning. They had to leave him
in there though because no one else could throw
the ball up to the plate.

A highlight of the game wus a slide for second
base by Clarence Schultz. He took off beauti-
tfully in a swan dive but started too soon and
came up out of the dust a good six feet short
of the base. Was he surprised!

Walter Wilkes had some trouble holding his
footing in center field. Several times he slid on
the seat of his pants. Walter denies that the
cow grazing neur him had anything to do with it.

Whenever anyone got hold of the ball there was
no telling where he or she might throw it. Your
life wasn’t worth a nickel. The game was finally
called off when Cece Morehead gracefully
perched under a fly ball in leftfield only to have
it konk him on the head. It was time to quit
hefore someone got killed.
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Men of Science

AMichael Taraday, one of the greatest physicists
of all time was born in 1791. His discoveries were
g0 far reaching, and so fundamental. that with-
out them our present day radio and eleetrical
development would be unknown.

Unaceustomed to luxury in early life, for his
father was a blacksmith and earned only 2
modest income, Faraday had little opportunity
for formal education and labored during his
vouth as an apprentice to a bookbinder, gaining
much of his knowledge by reading. e worked
as a journeyman bookbinder until twenty-two
vears of age and rhen hegan a series of experi-
ments at home whieh attracted the attention of
Sir Humplirey Davy, through whose influence he
obtained an appeintment as an assistant in the
laboratory of the Royal Institution of Greut
Britain. ITe made excellent use of his opportun-
ity and in 1825 was made Director of the Lab-
oratory. In 1833, he received for life an appoint-
ment as Ifullerian Professor of Chemistry.

‘The farad, unit of capacity, is named after Fara-
day. Because the farad is too large for pracrical
purposes, its millionth part, a microfarad, is
used in radio.

1t was in 1831 that Karaday obtained the fivst
evidence electricity in one eircuit can be in-
duced in another, but his experiments in electro-
magnetic induction continued for ten years
until, in a now famons paper which he read to
the Royal Society, on November 24, 1841, he
definitely established the prineiple of induection.
This fundamental prineiple is put to work in
every electriec motor, transtormer and radio coil.
1t revolutionized eleetrical science and made pos-
sible the later development of radio and all the
other bhranches of electricity.

In 1867, at the age of 76, Michael Faraday died.
But his achievements lived on, and he will ever
be an inspiration to those who follow the road
of experimental research.
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