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HE NEVER
LEARNED TO QUIT

When Captain Eddie Rickenbacker’s plane was re-
ported missing in October, 1912, it was front page
news in every city in the iand. The newspapers told
ol his daring as an automobile racer; of his enlist-
ment in the first World War and assignment as
driver for General Pershing in France; of how,
because flying was in his blood, he secured a trans-
fer to the Air Service and later, as commander of
the famous “Hat in The Ring” squadron, became
this couniry’s foremost flying ace and possessor of its highest
military honors. Then the articles told of his return to business
after the war, his first failures and later successes, and how
eventually he became P’resident of Eastern Air Lines.

We all know the story of those terrible 21 days on a tiny raft in
the middle of the Pacific—how, in answer to the pravers of eight
nmen for food, a sea gull landed on Rick’s head, was caught and
saved them from starvation; how one of the men, although
cradled like a child in Rick’s arms for two nights, died on the
13th day—then rescue by a Navy plane with Rick and Bartek
lashed to the wings.

It’s a story that is packed with courage and determination to
live—and dominating it all is the faith and strength of one man
who never learned to quit—Captain Eddie Rickenbacker,

Captain Rickenbacker came from humble parents. No silver
spoon in his mouth! Ile was “on his own” early in life—started
to work when he was 12 years of age. Denied the opportunity to
continue in school because of necessity to go to work at an early
age Captain Rickenbacker got his education by studying at night
—home-study courses, good books, experimenting, trying, trying,
trying. Learning—pushing himself ahead with a faith that
could not be conquered—even in the face of death. He never
learned to quit.

Captain Rickenbacker typifies the spirit of America.
J. E. SyitH, President.
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omplete Professional
ervicing Procedure

By RAYMOND SCHAAF
WIKVG/3
N. R. I. Consultant

F the many possible defects which can occur

in a radio receiver, there are a great many
which can be detected by checking voltuges with
a voltmeter or by checking continuity with an
ohmmeter. Nevertheless, the time required for
such random tests leads to great inefliciency in
servicing, and particularly leads to occasional
jobs which take away too much time or cannot be
fixed at all.

This means that the man who relies only upon a
guess-and-try method of testing each and every
part in rurn will frequently find himself con-
fronted with troubles which defy detection by
his testing techniques. After wasting a great
deal of tirne . in teSting parts, he will be forced
to resort to such simple versions of professional
servicing techniques as he is able to carry out.
If given suflicient time, he may eventually be
able to localize the defect, for as a last re-
sort he can begin putting in new parts one hy
one until he eventually does find the trouble,
but what a waste of time such a procedure is!

The professional servicing procedure presented
here has as its goal the correction of the re-
ceiver defect in the least possible time. This
goal eliminates immediately the guess-and-try
test methods which are the chief technique of
the untrained mechanic. To become a profession-
al radio serviceman—a true Radiotrician—you
must master a carefully planned series of pro-
fessional servicing techniques. These utilize
vour training. ability and experience to ferret
out the trouble in the least possible time.

Ten Bleps. A complete professional servicing pro-
cedure for repairing radio receivers involves a
maximum of ten distinct steps, as indicated in

Fig. 1. Success in carrying out Step 3 can, how-
ever, make possible the omission of up to five
of these steps, and success in Step 4 may permit
omission of the next four steps.

The actual repair or replacement of the defective
part (Step 9) is obviously required in all ser-
vicing techniques. The amount of time spent
upon each of the other steps depends upon the
training and ability of the serviceman and upon
the nature of the defect.

A thoroughly trained professional serviceman,
such as a Radiotrician, will acquire and use a
logical balance of all steps. He will skip steps
only when effectite-cause reasoning or an in-
gpection for »artive defects leads him directly
to the cause of the trouble or to its general
location. A radio mecchanic, on the other hand,
will probably spend almost all of his time on
Step 8, and will test parts and connections one
after another until he locates the defect.
A man with thorough training but little experi-
ence will probably concentrate on the trouble-
isolating steps, using his instruments and basic
knowledge to isolate the trouble. A man with lit-
tle training but considerable experience in servic-
ing will probably jump from Step 2 to Step §, de-
pending upon intuition, hunches and past experi-
ence to tell which parts are the most likely to
cause the particular trouble encountered.

Since the professional technique you want to
develop involves use of all of these steps, let
us now look into these steps in detail, to see
just how they are related to each other.

1. Determine the Complaint. This can be summed
up in just one sentence: Find out exactly what
the customer expects you to do.
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2. Confirm the Complednt. This involves trying
out the set—checking its performance. The
things to wateh for while checking performance
vary with the nature of the complaint. In gen-
eral, this step involves turning on the receiver,
tuning to the dial settings of a few local stations
and noting how they come in, then trying out
the volume control, tone control, band-changing
switch and any other controls which are present,
and noting how the tuning indicator reacts if
one is present.

3. Effect-to-Cuuse Reasoning. When a receiver
becomes dead, hums, distorts, howls, oscillates,
has inadequate volume, has poor selectivity, has
poor sensitivity, or has some other syvmptom
which you have verified by checking receiver
performance, there is definitely a cause for the
chserved condition. If vou can figure out what
that cause is Dy means of reasoning, it is only
logical that you check the likely cause first.

Usually, however, there are a nummber of pos-
sible causes for each type of complaint encoun-
tered. To utilize effect-to-cause reasoning effi-
ciently, you must know when to give up checking
probable causes and start the next step in the
procedure. Once you begin checking every pos-
sible cause for an observed symptom, you are
really resorting to the guess-and-try methods of
the untrained radio man.

» Proper use of effect-to-ciiuse reasoning can
be best explained by means of a few examples.
Let us take first the case of a dead receiver.
You know that a burned-out filament in a tube
will ordinarily cause a dead receiver, so isn’t
it logical to suspect tubes when the symptom is
no reception? Since you are eventually going
to test the tubes in the receiver anyway, it is
quite logical and permissible to test the tubes
after you have made sure #iaf wiko receiver is
obtaining power and its antemng:-ground system
is normal. When tubes are cleared of suspicion,
however, you have before you dozens of possibili-
ties because a break anywhere in a signal cir-
cuit can cause a dead receiver. This is where
you should give up effeet-to-cause reasoning and
proceed to the next step.

» How ahout oscillation or howling? You know
that an open sereen grid-to-cathode (or chassis)
by-pass condenser will usuually cause a stage to
go into oscillation, so it is entirely logiecal to
suspect and check the various screen grid by-
pass condensers when oscillation is the symptom.
This can be done quickly by the substitution
method, placing a good condenser of approxi-
mately the correct value across each suspected
screen grid Dy-pass condenser in turn while the
receiver is in operation. If none of these tests
restore normal performance, however, and there
are no associated symptoms to limit the trouble
to a particular section, your next move should
he an inspection for surface defects, followed
by the isolation procedures.
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» A leaky input filter condenser will eause dis-
tortion, hum, an overheated power transformer
and possibly red-hot plates in the rectifier tube.
Therefore, if you observe all these symptoms,
vou would correctly question the input filter con-
denser. If it is leaking sufficiently to draw ex-
cessive current from the high-voltage secondary
winding of the power transformer, it will over-
load this transformer and cause it to heat up
excessively. Furthermore, the rectifier tube will
be required to pass excessively high plate cur-
rent, bombarding the plates and making them
red hot. This high plate current may draw
gases out from the plate and produce a glow
discharge inside the tube, giving even greater
plate current due to gas ionization. The exces-
sive drain on the power transformer and the
(.c. voltage drop in the rectifier tube will lower
the d.c. output voltages for the signal circuit
tubes, and this may cause distortion. The de-
fective filter condenser and the greater load on
the transformer will together increase the
amount of a.c. ripple in the filter system, giving
excessive humn,

» A thorough knowledge of circuit actions thus
makes it possible at times to analyze a nuniher
of observed symptoms and reason out the exact
location of the defect. It is unnecessary to
memorize leng lists of symptoms and possible
defects when you are able to figure things out
for yourself like this.

» In general, when there is only a single
symptom, it is good practice to check first the
more common causes of that particular trouble.
TFor example, if the symptom is hum, it would
be wise to check the rectifier tube, test the power
pack filter condensers, and check cathode-heater
leakage in those signal circuit tubes in which
the cathode is not féa to grouna.

p If the only complaint is distortion, and you
are convinced that it is not due to a loudspeaker
defect, check for leakage in a grid-plate coup-
ling condenser in an audio stage before proceed-
ing to the isolation technique, Lecause a leaky
coupling condenser produces a positive bius on
an audio amplifier stage having R-C coupling,
thereby causing distortion.

4. Inspect for Surface Defects. As there may
be some surface trouble like a tube out of the
socket or dead, plug out of the wall socket, grid
cap off a tube, etc., an inspection for surface de-
feets should be made before going into the chas-
sis.

This inspection may precede effect-to-cause
reasoning, become a part of this step or follow
it. depending on the complaint. For example,
you may actually start with confirmation of the
complaint, in which you should see if the tubes
light or get warm, sniff for odors indicating
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The nature of the trouble, together with effect- o THE COMPLAINT
to-cause reasoning, will suggest possible sur- i BY QUESTIONING CUSTOMER
face troubles to look for. If the set plays but - T s
is noisy, tubes are not dead: there is probably a A ; . - “
loose connection or intermittent short somewhere, = * 2. CONFIRM
and thus this step may be a part of the eflect-to- { THE COMPLAINT

cause reasoning process. ; 3 ! 3

1| BY CHECKING PERFORMANCE | %
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Yk 3.Effect-To-Couse REASONING
TRY TO FIGURE OUT THE LOGICAL CAUSE

FOR THE OBSERVED EFFECTS & GO DIRECTLY
TOTHE DEFECTIVE SECTION, STAGE OR PART, IF

overloaded parts, and listen for noises as you
rotate controls while trying the set.

Finally, if effect-to-cause, reasoning docs nol
suggest anything, it is still desirable to spend a
minute or two looking over the surface of the
set. However, don’t waste time ; learn to g0 over
the surface of the set with a quick glance. If
You don’t see anything wrong, 2o on to the isolat- r
ing steps immediately. ;

0. Isolate the Defective Section. A sinele test,
offentimes without instruments, will in many
cases enable you to localize the trouble 10 a de-
fective sectiorn.

Thus, if the receiver is dead but all tubes heat
up. the logical next step is an isolating technique
to determine which section of the receiver
(power pack, af. amplifier, r.f. amplitier, i.f.
amplifier. or local oscillator) is defective. As
you continue in your mastery of radio, you'll
learn how to do this.

6. Isolate the Defective Stage. By using appro-
priate techniques given later, you localize the
trouble to the defective stage (to the first a.f.
stage, the second a.f. stage or the output stage
in the audio amplifier; to the first or second
i.f. stage in the r.f. amplifier; to the oscillator,
mixer-first-detector or r.f. stage; to the first,
second or third r.f. stage in a t.r.f. receiver).

7. Isolate the Defective Circuit. Once the de-
fective stage is isolated, You can usnally make
a few simple circuit continuity tests or d.c.
¢lectrode voltage measurements to fncalize the
trouble to a particular tube circuit in the de-
fective stage (to the grid circuit, plate cirenit.
screen grid circuit or suppressor grid circuit).
This eliminates quite a few parts from your
list of suspects for the next step.

S. Isolate the Defective Part. Using either an
ohmmeter or d.c. voltmeter as you prefer, you
test the suspected defective circuit, (or the sus
pected stage if circuit-isolating techniques can-
not be applied) until you have tracked down
the offending part. This should not be a hap-
hazard task, however, for a rational step-by-step
procedure will save time.

Fig. 1. (Right} Complete professional servicing
procedure for radio receivers,

ey A

4. INSPECT FOR
SURFACE DEFECTS
BY USING EYES,EARS & NOSE
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8Y PROFESSIONAL TECHNIQUES

¥ 5. ISOLATE THE
DEFECTIVE SECTION

6. ISOLATE THE
DEFECTIVE STAGE

| 8Y PROFESSIONAL TECHNIQUES

Y 7. ISOLATE THE
DEFEGTIVE CIRCUIT

2| 8Y PROFESSIONAL TECHNIQUES

E [Raien * T

| ¥ 8. ISOLATE THE

DEFEGTIVE PART
8Y PROFESSIONAL TECHNIQUES

* 9. Repair or Replace

TR

DEFECTIVE PART

Y 10. GHECK
PERFORMANGE
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A logical general procedure for locating the de-
fective part in the defective stage or circuit
involves cheeking the tuhe first of all, if it has
not already been checked. Next comes 2a check
of the tube electrode supply circuits, either with
a d.c. voltmeter or with an ohmmeter used with
all power turned off.

» Electrode voltages are checked with respect
to the cathode or chassis, after making sure that
the main plate supply voltage to the stage is
correct. If normal d.c. voltage is absent at some
electrode, one probe is anchored to the cathode

Exact duplicate replacement vibrators are avails
able for practically any auto radio set.

or chassis of that tube and the other is moved
back along the supply circuit, part by part, until
a point is reached at which normal d.ce. voltage
is obtained. By proper interpretation of the volt-
age readings, shorts or grounds can he detected.
By watching the meter pointer, noisy connec-
tions and noisy parts can be localized.

p It is not always possible to locate a defect
by means of d.c. voltage measurements. For in-
stance, a defect in a signal cireuit which is not
carrying direct current would not be revealed
by a d.c. voltage measurement. Coil defects.
tuning condenser defects and certain grid circuit
defects are examples. Grid bias voltages in high-
resistance grid circuits can he measured accu-
rately only with extremely high-resistance volt-
meters, and these are not always available. For
these reasons, some technicians prefer to use
continuity tests for locating the defect in a stage.
Continuity tests with an ohmmeter can be used
to supplement d.c. voltmeter tests or can he used
exclusively. Tt is a matter of personal preference
in some cases, and a necessity forced by instru-
ment limitations in others.

Continuity tests with a multi-range ohmmeter
are made with the receiver turned off and with
the power plug pulled out of the wall outlet.
Continuity is checked first from each tube clee-
trode (at the tube socket terminals) to some
reference point, such as the rectifier cathode or
the rectifier plate, to establish existence of con-
tinuity in complete supply cirenits all at once.
If an infinitely high ohmmeter reading is ob-
tained for any cireuit test, one ohmmeter probe is
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held on the reference terminal and the other is
moved toward it part by part along the circuit
being checked, until the open is located. This
procedure will also detect shorts when the change
in resistance dne to the short is appreciable in
relation to the total resistance being measured.

Values of low-resistance parts can be checked
directly by using the lowest-resistance range
of the ohmmeter. Condensers can be cheeked for
shorts by unsoldering one lead and measuring
across them with the ohmmeter. Condensers can
be checked for opens by shunting defective con-
densers with good ounes while the receiver is
turned on. Of course, condensers can also be
checked with a condenser tester, and units larger
than .05 mfd. can be checked with a high-range
ohmmeter.

» When improper alignment is suspected, trim-
mer condensers and varinble-inductance coils
can be checked for alignment by changing the
adjustment ¥4 turn in each direction. Tuning
condensers can be checked by bending an outer
rotor plate towards or away from the stator with
an insulated probe while the receiver is in opera-
tion. These plates usually have enough spring
action so that you can bend them a reasonable
amount in either direction without permanent
change.

WWhenever changing adjustments in this way,
however, you should clearly mark the original
position so you can return to it. Furthermore,
you should know which adjustments are so
eritical that checks should be made only as a
last resort. Thus, the discriminator adjustment
in an a.f.e. systent and in an f.m. receiver should
not Le touched until absolutely necessary.

9. Repair or Replace the Defective Part. If the
defect is traced to a poor connection, the repair
i« a simple mechanical procedure. 1f the trouble
is traced to alignment, the correction of the
trouble is likewise a mechanical procedure, but
one requiring considerable technical knowledge
and involving the use of test instruments.

When the trouble is traced to a defective part,
it would appear that the simplest procedure
would be to secure an exaet duplicate replace-
ment from the manufacturer of the receiver or
one of his distributors. But remember that more
than 10,000 different receivers and amplifiers
have heen built by hundreds of different manu-
facturers, many of whom are no longer in busi-
ness, and that vach of these sets contains a mini-
mum of perhaps 50 different parts. 1f yon in-
sisted on making exact duplicate replacements
and wanted to keep on hand a stock of all parts
which you might need. your stock would he tre-
mendous. On the other hand, if you carried no
parts at all in your own stock, you would Dbe
ordering parts every day for service work,
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Fortunately, radio parts are standardized to a
great exrent. thus making exact duplicate re-
placements unnecessary in the majority of cases,
Thus. such parts as tubes, pilot lamps. single
fixed resistors, fixed condensers of all types and
batteries are repluceahle with products of any
make, provided size and electrieal characteris-
tics are suitahle. When space permits. even size
can be ignored. Furthermore, electrical ratings
can be overlooked in many eases. For example,
an r.f. by-pass condenser originally specified as
.01 mfd. can be replaced with a .1-mfd. condenser
without a noticeable chanze in performance.
Also. if the original condenser is rated at 400
volts, you ean usc a condenser having a higher
voltage rating, such as 600 volts.

By stocking only basie parts and by making wise
substifutions instend of exuaet replacements. the
Radiotrician can conduct his business with a
minimum of overhead expense and a minimum of
wasted time. It is a matter of good husiness to
keep the stock of parts on hand as small as Dos-
sihle, becanse parts require a capital investment
and there is always the risk that purchased parts
may never be used.

The ability to determine whether or not an exact
duplicate replacement is required for a particu-
lar part ean be acquired by experience, or ean he
fizured out from your knowledge of how the part
works in its circuit. A combination of experi-
ence and knowledge is the ideal situation and is
the one yvou will soon possess.

Only in a few cases will it be necessary to order
an exact duplicate replacement. and in these few
cases the replacement part will usually be avail-
able from your local radio parts distributor or
from a mail order radio supply lhouse.

With such items as variable tuning condensers,
tuning dial mechanisms, r.f., i.f. and osecillator
coils, and loudspeaker parts, the need for exact
duplicate replacements becomes  considerably
more important. In some cases the mechanieal
construction and styling make it impossible to
use univers:il replacement parts. In the case of
air-core coilg, the entire receiver design is usu-
ally based upon these coils, and few receivers
bave ideutical circuit design. When replacing
loudspenker cones, it is again necessary to have
an exact duplicate new assembly of voice coil,
spider and outer rings, so as to duplicate the
original response of the loudspenker. With the
loudspeaker field coil a similar proposition exists;
the physical construction. number of ampere-
turns, resistance and enrrent-handling ability
must all correspond to original specifications.

When exact duplicate replacement parts are not
available from distributors, parts which will
work equally as well as the original designs can
generally be obtained from local or mail order
radio distributors. This is particularly true of

loudspeaker assemblies, loudspeaker field coils
and air-core coils. Some firms will even rewind
defective coils or make a suitable cone assembly
to order if the exact duplicate part is not carried
in stock.

» There will be a few conditions in whieh it is
impossible to secure an exact duplicate replace-
ment part. An alert and ingenious serviceman
can still “carry on.” by making a repair himself
or having a repair made by a competent ma-
chinist or mechanic.

Thus, any broken mechanical part can be dupli-
cated by a machine shop. A missing or hroken
knob of an unohtainable type presents a problem
which is solved by replacing all of the knobs
with a new design. If a replacement field coil
for a loudspeaker is not ohtainable, replace the
entire loudspeaker. Power transformers, iron-
core choke coils and audio transformers can be
replaced with universal types having necessary
adjustments to fit in most receivers.
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These pick-ups generally require such repairs
as replacement of rubber parts or replacement
of a defective coil.

If necessary, r.f. coils can be replaced with
standard types; the only coil which may give
real trouble is the oscilkator coil, for it controls
the receiver dial readings. Naturally, greater
care and more thought is necessary when select-
ing equivalent veplacement parts; thorough
mastery of radio fundamentals is invaluable
when situations requiring this arise.

10. Check Performance. Try the receiver out,
to make sure that all of the customer’s com-
plaints have been eleared up. It is often a good
idea to let the set run for several hours (volume
can be turned down for this) before making this
final check-up, to see if any new troubles develop

Page Seven

www americanradiohistorv com . . ~



after the set is thoroughly warmed up. This is
particularly desirable for sets which have not
been in operation for a month or more, or when
dealing with a customer who may be uureason-
able regarding future troubles which are not
your fault,

Several mail order radio supply firms offer a
coil repair service which involves rewinding of
defective coils when exact duplicate replace-
ments are not available. This service is also
available for the coils of magnetic loudspeakers.

Discussion. In a sense, locating trouble in radio
receivers is similar to expert detective work. The
technique to use in each case depends upon the
nature of the jobh, your analysis of if, and the
test equipment you have at hand. Each com-
plaint ealls for its own careful selection of steps
and techniques.

Noise, for instance, is a complaint for which onlty
a limited use of effect-to-cause reasoning is justi-
fied. It is usually best to start right away on the
isolating technigues which reveal in turn the
gection, stage and cirenit containing the defect.

You can isolate a noisy stage without any test
equipment, simply by silencing each stage in
turn while working from the loudspeaker towirds
the antenna. You can silence a stage by remov-
ing its tube; if the noixe stops when this is done,
you know that the defect is either in that tube
or in the stages ahead of the tube (towards the
antenna). If the noise continues with the tube
removed, yeu know that the trouble is between
that tube stage and the loudspeaker, or is in
the power pack.

Of course, a simple isolation procedure such as
this has itz limitations, and requires further
fosts for final veritieation. If you have an ex-
pensive signal-tracing instrument, you can listen
to the signal at each stage while working from
the antenna to the loudspeaker ; the first stage at
which noise is heard is the one which is likely
to contain the defect.

In the N.R.I. Course, other methods of isolating
the defect are covered when the complaint is
noise ; some will he better for shop work where
full equipment is available, while others will be
more suited for work which has to be done in
the customer’s home with minimum equipment.
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Mr. J. E. Smith is Honored

According to the hy-laws of the American Insti-
tnte of Electrical Engineers, 33 West 39th Street,
New York City, New York, a member who has
paid dues for thirty-five yvears is eligible for ex-
emption from future annual dues and his name
ix enrolled upon the records of that organization
as a Member for Life.

Mr. J. E. Smith, having rounded out thirty-tive
vears of membership in the American Institute
of Electrical Engineers, was notified by that
ovganization that he was eligible for a life
membership, an honor which Mr. Smith proudly
aecepted,

wor -

Another N.R.l. Service Star

Donald E. Quade of the Lesson Grading Depurt
ment, is the latest N.R.I. member to join the
Army. Don completed the N.R.I. Course at the
age of 18, then was employed by N.R.L in the
Muiling Department. That was in 1929-——some
fourteen vears ago. Don had the right stuff and
worked himself up to the important job he held
when he was called to the colors.

Quade is a very likeable chap and his co-workers
at N.R.I. surprised him with a number of gitts.
for himself, his wife and his sweet baby givl.

It will be a creat day in the Quade family when

Don comes narching home. And a warm recep-
tion will be ready at N.R.I. too.

N i—

s
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Courtesy of Gourmel.

"You got this recipe on the radio? Have a re-
pair man fix it first thing in the morningl"
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HAS PROSPEROUS RADIO BUSINESS
Started on Small Scale in Spare Time. Now Has All He Can Do in Full Time.

J. K. Smith, President

National Radio Institute

Washington, D. C.

Dear Mr. Smith:

I am sending you a photograph of my shop which
I am showing on the screen in our lecal motion
picture house.

I don’t know how to thank N.R.I. for what it
has done for me. I have a fine shop and every-
thing in it bas been paid for long ago. The more
Radio work I do, the better I like it.

When I enrolled with N.R.I, I was really up
against it. I worried about my wife, my sixteen-
year-old daughter and myself. I didéd not know
which way to turn to get a foothold. Then I de-
cided that I must do something about my situa-
tion. I could hardly afford to send the first pay-

ment with my enrollment but I decided that I
would even if I had te let something else wait.

I studied hard and started servicing Radios when
I had completed ahout twenty-five lessons. I did
spare time servicing for about a year. Then I
had to go to a hospital for an operatiou. Upon
recovery I started a full time Radio shop.

The first month I made only $15.65, but my buxi-
ness has grown ever since and one week recent-
ly, I made $128.60—in one week. Now my wife,
1y daughter and my mother, seventy-eight years
old, are proud of me. I shall never forget what
N.R.I. has done for me.
Sincerely yours,

H. B. MATTHEWS,

3707 Jensen Drive

Houston, Texas.
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Sample Questions and
Answers for Radio Operator

License Examinations

By WM. FRANKLIN COOK

N. R. I. Technical Consultant

HIS is another installment of the ques-

tions taken from the “Study Guide and
Reference Material for Commercial Radio
Operator Examinations,” together with typi-
cal answers. The questions give a general
idea of the scope of the comimercial radio
operator examinations.

The hasic theory for these questions has
heen covered clsewhere in your Course, hut
is being repeated here as answers to these
qnestions. Remember, the following answers
are far more detailed than would be required
for an operator’s license examination. The
questions are theoretical, so the answers go
more thoronghly into the basic theory, in
order to permit similar questions to be
answered.

Some of the material is advanced technicatl
data, of course, which ean be properly nunder-
stood only by the advanced student or gradu-
ate. However, vou will find this information
valuable. whether or not vou intend to take
the operator’s license examination.

ELEMENT IT
Basic Theory and Practice

(2-147) What is the meaning of the term
“plate saturation”?

Ans. Plate saturation is the condition
where increases in plate voltage do not
further increase the plate eurrent. This con-
dition is reached when all the electrons
emitted by the filament are attracted to the
plate as rapidly as they are emitted.
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(2-148) What is the most desirable factor
in the choice of a vacuum tube used as a
voltage amplifier?

Ans. The amplification factor of the tube
determines the amount of voltage amplifiea-
tion which can be obtained. Hence, the high-
er the amplification factor, the bhetter the
tube will be as a voltage amplifier.

(2-149) What is the principal advantage
of a tetrode over a triode as a radio fre-
quency amplifier?

Ans. The tetrode tube does not require
neutralization when used as a radio fre-
quency amplifier. This is due to the elimina-
tion of the grid-plate capacity.

(2-150) What is the principal advantage
of the tefrode as compared to the triode,
when used in a radio receiver?

Ans. This question is somewhat similar to
question 2-149. However. in addition. the
tetrode tube will usually deliver a greater
voltage amplification than that obtainable
with triode tubes.

(2-151) What is the principal advantage
in the use of a diode detector instead of
grid leak type triode detector?

Ans, The prineipal advantage in the use
of a dinde detector is its ability to bandle a
higher signal input with less distortion.

(2-152) Draw a grid voltage-plate current
characteristic curve of a vacuum tube and
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indicate the operating points for class A,
class B and class C amplifier operation.

Ans. Tigure 2-152 shows how the plate
current of a vaciun tube variesg with differ-
ent grid voltage values. Since no distortion
of the wave form is permitted for true class
A operation, the grid of the tube must never
swing positive, nor should the tube operate
over a curved region of the characteristic.

[
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Fig. 2-152.

Hence, we must choose a bias which will set
the operating point approximately at the
center of the straight portion of the curve
which is between zero bias amd the lower
knee or bend. See point “A.”

For class B operation, there is essentially
no plate current with zero signal input. This
means that the grid bias must be great
enough to cut off the plate current. This is
obtained by using a grid voltage having a
value such as that shown by point “B.”

Point “C?, represcenting the bias for class
C operation, may be any value between 1%
and 4 times the value required to reduce the
plate current to zero.

(2-153) What operating conditions deter-
mine that a tube is being operated as a
“power deteetor”?

Ans. The characteristics of a “power de-
tector” are high bias and high plate voltage
so the stage will handle large rf. voltages.
This term is also used to mean a C bias or
plate detector. See the answer to question
2-107.

(2-151) Why is it desirable to use an al-
ternating eurrent filament supply for vaecu-
um tubes?

Ans. Trom an economical standpoint. the
a.c. filament supply is the more desirable for
it can be obtained from any a.c. power sup-
ply line with a simple step-down transfornier
of the proper turns ratio and current rating.

: ¥

This eliminates the need for costly and bulky
d.c. supply devices.

Where the filament is used as a cathode,
particularly in transmitting tubes, an a.c.
operated fllament is desirable because it
equalizes the average emission from the two
halves of the filument. The positive end of
a d.c. operated filament does more emitting
than the rest of the filament, It is necessary
to reverse the filament connections frequent-
ly to equalize the wear when d.c. is used.

(2-155) Why is it advisable to periodical-
ly reverse the polarity of the filament poten-
tial of high power vacuum tubes when a
d.c. filament supply is used?

Ans. By periodically reversing the polarity
of the filament potential, we lengthen the
life of the tube filament. The emission is not
uniform over the entire length of the fila-
ment, pariicularly in cases where the fila-
ment voltage is an appreciable portion of the
bias. By reversing the filament polarity we
average the emission over the entire filament
rather than from one section continuously
thereby prolonging its life.

(2-156) Why is it important to maintain
transm tting tube filaments at recommended
voltages?

Ans. By operating the filament below the
nernal rated voltage, the electron emission
is decreased and the result reflected through-
out the entire transmitter performance. The
filament may become hrittle and subject to
casy breakage. Also, if emission is not nor-
mual so that an electron cloud is formed, the
high plate voltage may jerk electrons right
out of rhe filament surface. This tends to de-
stroy a coated emission surface,

On the other hang, if you operate the fila-
ments of transmitter tubes above the rated
voltage, vou shorten the life of expensive
tubes, particularly at high plate input
powers,

Where d.c. is used, changes in the filament
voltage will vary the biaus voitage as well. If
the filament voltage varies, yoy must re-
adjust the transmitter for optimum condi-
tions,

(2-15%) How may certain vacuum tube
filaments be reactivated?

Ang. Only filaments of the thoriated-
tungsten type may be reactivated. This is
done by operating the filament at a voltage
from two to tliree times normal for about 30
seconds and then operating the filament at
about 109, more than normal voltage for a
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period of approximately one-half to one
hour. Only filament voltage is applied—the
plate and grid voltages must be off during
the reactivation,

(2-158) When an alternating current fila-
ment supply is used, why is a filament cen-
ter-tap usually provided for the vacuum
tube plate and grid return cireuit?

Ans. The filament center-tap serves as a
practical electrical center for the filament
cireuit since we can’t reach the center of the
filament itself. If the grid return is tied to
one side of the filament, the a.e. filament
voltage will alternately add to and subtract
from the grid bias so the plate eurrent would
flow in pulses. This causes hum. When a
center-tap is used, one-half the tilament drop
adds to the bias while the other half sub-
tracts on each half cycle. Although the emis-
sion from a particular filament point still
varies, the total emission is constant. This
reduces the hum to a tow level. The plate
supply is similarly affected, so it is returned
to the same center-tap.

(2-159) What type of vacuum tube fila-
ment may be reactivated?

Ans. Only thoriated-tungsten type fila-
ments may be reactivated. In this filament,
the clectron emitting material is throughout
the filament structure. Tlowever, emission
occurs primarily only from the surface.
When the surface material is exhausted, high
temperatures will force new thorium from
within the filament to the surfice so emis-
sion is restored. See the answer to question
2-157. In the types having oxide coatings,
when the surface coating wears out the tila-
ment cannot be restored as the surfuce ma-
terial does the emitting.

(2-160) Explain the operation of a “grid
leak” type of detector.

Ans. The operation of a grid leak tvpe de-
teetor is similar to that of a diode detector.
During positive half-cycles of the applied
r.(. signal, eleetrons tlow from the grid
through the grid resistor, causing a voltage
drop ucross it which charges the grid con-
denser. The condenser does not have time to
discharge through the resistor before the
next charging pulse; so an average hias is
developed across the grid resistor. By choos-
ing the proper resistor and condenser, the
“bias” will follow the averuge of the r.f.
peaks, which are varying at the audio modu-
lation rate. lence, the varying bias is used
to control the tube which then acts as an
audio triode amplifier. Thus, the grid recti-
fies the signal and then is an audio plate cur-
rent control,
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The advantage of the circuit is that of
amplification while the disadvantage is that
it requires power from the input cireunit and
has considerable distortion.

(2-161) List and explain the character-
istics of a “square law” type of vacuum
tube detector.

Ans. Square law operation is an operating
condition wherein the output signal ampli-
tude varies as the square of the input signal
amplitude. This operation is obtained by
working the tube as a detector on the knee
or lower bend of the tube characteristic in-
stend of at the cut-off point. This detector
introduces considerable distortion which be-
comes worse as the percentage of modulation
#oes up. This is a sensitive detector, how-
ever, as it responds to very small amounts of
signal,

(2-162) Explain the operation of a diode
type of detector.

Ang. The diode type detector operates as a
simple rectifier. The tube conducts current
only during the positive alternation of the
signal voltage cycle. The current flow de-
velops a voltage across the diode load re-
sistor. This voltage is a pulsating direct cur-
rent and varies according to the modulations
of the input wave envelope.

(2-163) Explain the operation of a “pow-
er” or “plate rectifieation” type of vaeuum
tube detector.

Ans. The plate or power detector is
operated with a grid bias sufficient to prac-
tically cut-off all current flow until a signal
is applied to the tube. During the positive
alternation of the input signal, the grid bias
is reduced and then plate current flows. Now
the tube acts as an r.f. amplifier of the class
B type in which one-half the r.f. wave is
eliminated. See question 2-107 also.

The advantage of the power detector is
that the tube supplies gain and does not load
the preceding cireuit.

The plate resistor is by-passed for r.f. but
not a.f. Thus the a.f. modulation envelope is
recovered and passed on to the a.f. ampli-
fier.

(2-164) Is a “grid leak” type of detector
more or less sensitive than a “power” de-
tector (plate rectification)? Why?

Ans. The grid leak detector is more sensi
five as it is operated as a square-law detector
where doubling the input gives four times
the output.
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The sensitiveness of the grid leak type
shows up only on weak signals, for with
strong signals the tube operates over a
straighter portion of the operating curve,
thus losing its square-law characteristics.

(2-165) Deseribe what is meant by a
“elass A amplifier”?

Ans, As shown in Iig, 2-152, a class A
amplifier operates with a bias such that the
tube operates on the straight portion of the
characteristic curve, If distortionless opera-
tion is to result, the applied signal voltage
must not be so great as to extend the opera-.
tion into the lower bend of the curve or to
drive the grid positive,

Using the straight portion of the curve re-
sults in a plate current wave shape that is
an exact duplicate of the input signal wave
shape but greater in amplitude. See question
2-136.

(2-166) What are the characteristies of a
class A audio amplifier?

Ans. The characteristics of a class A
amplifier are comparative freedom from dis-
tortion of the signal and a continueous flow of
plate current whether the stage is excited or
not.

The plate efficiency is relatively low. The
stage may, however, exhibit a relatively high
voltage-gain characteristic. See questions
2-136, 2-139 and 2-165.

(2-167) What are the advantages of op-
erating two tubes in push-pull rather than
in parallel for an audio frequency amplifier?

Ans. When tubes are operated in parallel,
the power output is twice that of a single
tube. Ilowever, distortion occurs as in a
single tube stage and twice normal plate cur-
rent flows through the output transformer.
This d.c. current requires a large, bulky
transformer to avoid core saturation.

In a push-pull stage, even harmonic dis-
tortion is cancelled out in the push-pull
arrangement, thereby permitting the tubes
to be biased higher than for normal class A
cperation with a substantial increase in the
maximum undistorted power ontput and
plate circuit efliciency. About 2.5 times the
power of a single tube is obtained with less
distortion.

Another advantage is the fact that the
d.c. current flows in opposite directions to
the two tubes so the resulting magnetic flux
will cancel when the two tubes are operated

in push-pull, thus reducing a tendency to-
wards core saturation and permitting the use
of a much smaller transformer core.

It should be remembered that the above
explanation is true only of a class A push-
pull amplifier. In class B, first one tube
works und then the other tube works. The
plate current in each tube may easily be
suflicient to cause core saturation unless the
transformer is properly designed.

(2-168) What will be the effeet of incor-
reet grid bias in a elass A audio amplifier?

Ans. Incorrect grid bias makes the tube
work on the wrong portion of its characteris-
tic curve. The results are distortion, reduced
cfficiency, lower power output and in certain
instances, damage to the tube as a result of
excessive plate dissipation.

Obviously, if the bias is higher than it
ought to be, the plate current is going to be
less and the tube will begin to operate along
the lower bend of the characteristic curve,
thus introducing distortion. On the other
hand, if the bias isn’t high enough, the grid
can go pesitive and draw a distorting cur-
rent. Also, the plate current may become so
high as to damage the tube if it execeeds its
plate dissipation rating.

(2-169) Why is an audio transformer sel-
dom used in the plate circuit of a tetrode
used as an audio frequency amplifier?

Ans. Tetrode type tubes have a high ampli-
fication factor and high plate resistance. As
the gain of the stage depends on the ratio
of the plate-to-load resistances, we must have
a very high load resistance where reason-
able gain is desired. Since the design of an
audio transformer with reasonable frequency
response and high impedance is both difficult
and costly, it is simpler and more economical
to use a resistor of the proper value as the
plate load for tetrode tubes.

Then too, a resistance load does not dis-
criminate against frequency as does a trans-
former whose distributed capacity attenu-
ates the high audio frequencies.

(2-170) What are the factors which de-
termine the bias voltage for the grid of the
vacnum tube?

Ans. Since the class of operation is de-
pendent on the amount of grid bias used, the
manner in which we want to operate the
stage is of prime importance in choosing the
C bias value. Once the plate and other volt-
ages are chosen, the bias is adjusted to give
the desired operation. A secondary con-
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sideration is how much distortion can be per-
mitted and the amount of power we have
available to drive the stage.

If we want high plate efficiency at r.f. fre-
quencies we use the amount of bias to get
class C operation. On the other hand, if we
are dealing with audio frequencies and want
distortionless operation we use the relative-
ly low amount of bias which causes the tube
to operate on the straight portion of its
characteristic curve which is the condition
set up for class A operation.

(2-191) Why are tubes operated as class
C amplifiers, not suited for audio frequency
amplification?

Ans. Class C operation demands a bias
far in excess of plate current cut-off. This
of course results in plate current flow during
a very small portion of the a.c. input cycle.
This is all right for r.f. amplification, as
the plate tank ecircuit is exeited by the plate
current pulses and then reconstructs the in-
put wave by the oscillatory flywheel effect
of a resonant circuit. At audio frequencies
we do not have resonant circuits or a fixed
input amplitude. Hence, weak a.f. voltages
would be cut off completely and strong pulses
would be highly distorted.

(2-172) Draw a cirenit diagram of a
“frequency doubler” and explain its opera-
tion,

Ans. See answer to question 2-110 and
Fig. 2-1/0. A frequency doubler is an am-
plifier stage operated at a high value of grid
bias and having its grid circuit tuned to the
incoming frequency and the output circuit
tuned to a frequency twice that of the incom-
ing frequency.

(2-193) For what purpose is a “doubler”
amplifier stage used?

Ans, See answer to question 2-110. A
doubler is used when it is desired to operate
on a frequeney higher than the fundaniental
frequency produced by the oscillator. For in-
stance, you have a crystal oscillator produc-
ing an r.f. voltage whose frequency is 1900
kilocyeles. Operation is desired at a fre-
quency of 3800 kilocycles, but you have no
crystal for that frequency. By adjusting one
of the intermediate stages of the transmitter
to act as a frequency multiplier (doubler)
you can obtain an output frequency of 3800
kiloeycles with a 1900 kilocycle crystal oscil-
lator.

(2-171) How would the loss of radio fre-
queney excitation affect a class C modulated
amplifier using grid leak bias only?
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Ans. To answer this question, consider the
conditions of class C operation which require
a bias between 15 to 4 times that required
for plate current cut-off. When a grid leak
produces the bias, the grid excitation signal
is necessary to cause the grid current flow
needed to get the bias. 1f the grid excitation
fails, the bias drops to zero and the plate
current immediately rises to a value which
can destroy the tubes.

Most tube stages have a “safety’” bias from
another source in addition to the grid leak
bias, so that bias is not completely removed.
This bias value is sufficient to prevent tube
damage.

Also, as another safety measure, ‘“zero
bias” tubes were developed for class B and
C operation. These are tubes in which the
plate current is zero with zero grid bius.
Loss of normal operating bias can never in-
crease the plate current of such tubes to a
value which would endanger the tube, there-
fore.

(2-195) What effeet upon the vacuum
tube plate current will be noted as the plate
cireuit resonant frequency of an r.f. ampli-
fier is varied?

Ang. The d.c. plate current will be a mini-
mum when the plate circuit is resonant with
the input frequency, because a parallel
resonant circuit acts like a resistor of high
ohmic value at resonance. Hence a large por-
tion of the plate voltage is converted into a.c.
and is dropped in the load, leaving less volt-
age for the tube. This reduces the d.c. plate
current to a low value although the current
circulating in the inductance and capacity
branches of the tuned circuit may be ex-
tremely high. As you tune away from
resonance, the resonant impedance drops and
the plate current will increase., Tune for
minimum plate current as an indication of
resonance,

(2-176) What types of oscillators are best
suited for use in a frequenecy meter? De-
seribe the desirable characteristies.

Ans. The characteristiecs of a good fre-
quency meter are its stability with respect
to frequency, freedom from external influ-
ences such as supply voltage or load changes,
relatively high output and high harmonic
content for testing at frequencies abnve the
fundamental frequency. The oscillator cir-
cuit which best fulfills these demands is an
electron coupled oscillator.

True, a crystal oscillator might be more
stable with respect to frequency variations
but output is obtainable only on the funda-
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mental and harmonic frequencies and the
power output is limited if damage to the
crystal is to be avoided. A frequency meter
must be able to cover all frequencies within
a wide range. Thus, the crystal oscillator is
not suitable except as a fixed frequency de-
vice.

(2-177) Deseribe what is meant by “link
coupling” and for what purpose (s) is it
used?

Ans. Link coupling is a form of inductive
coupling. Small coils are connected together
by a low impedance transmission line. One
of these coils is coupled inductively to the
source while the other couples to the load.
Energy is thus fed by the transmission line
from one circuit to another.

This scheme is used primarily to provide
inductive coupling where considerable
separation between coupled circuits is de-
sirable and where mechanical difficulties
might be encountered were tuned inductive
coupling circuits nsed. You will find it most
commouly used between amplifier stages in
a transmitter and between the final ampli-
fier and antenna tuning network.

(2-178) What factors may cause low plate
current in a vacuum tube amplifier?

Ans. Low plate current may result from
any of the following conditions: low filament
voltage, low plate voltage, excessive grid bias
voltage, defective tube (low filament or
cathode emission), insufficient loading and
insufficient excitation (when fixed bias is
used).

(2-179) Given the following vacuum tube
constants, E, — 1,000 volts, I, —= 150 ma.,
I; == 10 ma., and grid leak = 5,000 ohms,
what would be the value of d.e. grid bias
voliage?

Ans. If we assume the stage to be grid
leak hiased entirely, our answer will be found
by multiplying the grid leak resistance value
by the grid current value, (E=1I: x R—=
010 x 5000), The answer is 50 volts. The
plate voltace and plate current have no bear-
ing on the problem.

(2-180) Explain how you would determine
the value of cathode hias resistanee neces-
sary to provide the correct bias for any par-
ticular amplifier.

Ans. The first thing yon would have to do
would be to determine the amonnt of grid
bins desired for the partienlar class of opera-
tion and plate voltage, then find the fotal
cathode current (plate -+ screen grid cur-
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rent). This can be done by reference to a
chart showing the tubes’ characteristic
curves. Then recognizing the fact that the
voltage drop across the resistor is a result
of the current flowing through the resistor,
Ohm'’s Law R=E/I will give us the value of
the grid bias resistor. E—the required grid
voltage. I=the total cathode current.

(2-181) Under what load conditions will
the vacuum tube have the highest ratio of
power output to plate eircuit d.c. input?

Ans. The ratio referred to in this question
is equal to the plate efficiency of the tube.
All electrical devices, including vacuum
tubes. operate at maximum efficiency when
the impedance of the load matches the im-
pedance of the source.

(2-182) Under what load conditions will
the vacuum tube produce its greatest out-
put?

Ans. This question is very similar to the
previous one (2-181). Maximum output is
obtained when the plate load resistance (or
impedance) equals the plate resistance of the
tube,

(2-183) What is the chemical composi-
tian of the active material eomposing the
negative plate of a lead-aeid type storage
cell?

Ans. A paste of lead oxide (litharge) is
pressed on to a lead “grid.” The assembly is
then subjected to an electro-chemical pro-
cess called “formation” which changes the
lead oxide to pure lead in a spongy form.
Thus the negative plate is made up of pure
sponge lead.

(2-184) What is the chemical composi-
tion of the active material composing the
negative plate of an Edison type storage
cell?

Ans. An FEdison type storage cell is a
nickel-iron-alkali storage battery, the nega-
tive plate of which is composed of a combina-
tion of iron oxide and metallic mercury. The
usual percentage is 949 ferric (iron) oxide,
(Fes0g) and 6% mercuric oxide (HgO).

nri

In an address to the graduating class of
Washington State College, Henry Kaiser
said : “Our tools and machines are wearing
ont; our substance is being consumed; our
transportation system creaks and groans;
our highways are inadequate. . .. There is
demand enough in sight to keep every pro-
ductive force in America worling to capleity
for 25 years.”
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RADIOTHERMICS

A NEW ELECTRONIC SYSTEM

By WILLARD MOODY

N. R. |. Consultant

NEW word is “radiothermics.” It means, in

effect, heat produced by means of radio
principles. This new development in electronics
offers great future possibilities and even today
is finding wide application in the manufactur-
ing of equipment to fulill our war needs.

The working principle of radiothermics or, as
it is sometimes called, induetion heating, is that
of induecing a current in a material by means of
an electrostatic or an electromagnetic field.

As all materials have resistance, it is easy to
see that power will be used to heat the resist-
ance, just as power is dissipated in an ordinary
radio resistor to produce heat.

In order to develop an electrostatic field, we can
connect a condenser to the plates of an a.c. gen-
erator. But thie material to be treated is not in
direct contact with the plates of the condenser.
This lack of direct contact is also true in the
case of the coil and the object may be placed
inside the coil or merely close to it. In the coil
example, we are using an electromagnetic field.

How our fundamental knowledge of electrical
principles and radio can be applied to new sys-
tems in electronics is easily realized. We shall
gee how simple such a circuit is, compared with
a radio receiver circuit which may have dozens
of coils and condensers.

The generator that is used to send the current
through the condenser or coil will have an out-
put voltage that is sufficient to overcome the
opposition to current flow in the circuit and to
allow the amount of desired current to pass
through the material to be heated.
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It is clear that in any condenser circuit, the
opposition to the flow of current will be less if
we increase the size of the condenser plates
and decrease the separation between the plates
However, the material to be treated must be
inserted between the plates and, furthermore.
we don’t want to use a voltage that is high
enough to break down the air gap between the
plates. The use of a very small spacing would
allow such a break-down, for this would cause
ionization of the air between the plates, short
circuiting and overloading the generator. We
want only a capacitive action.
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A practical consideration is that the voltage of
the generator be reasonably low, for otherwise
the problems and expense of a high-voltage in-
stallation will be found. Since the opposition
to current flow in the condenser is dependent
on the reactance, raising the frequency will
mean less reactance and a lower voltage can be
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used. But while this is true of the condenser,
it is not true of the coil which has a reactance
that increases with the frequency and, accord-
ingly, requires higher voltage if the frequency
is raised. Here, however, a high frequency is
necessary as you will see.
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‘< _/MATERIAL TO BE HEATED

IS PLACED INSIDE THE COIL
Fig. 2

The magnetic field about the coil is responsible
for induction current flowing in the material
that is to be heated. The current will be greater
if the field is stronger, and the strength of the
field will be proportional to the ampere-turns.

With a small coil using only a few turns, a high
current will be needed to produce the same field
intensity as a large coil with a low current.

The material to be treated must be a conductor,
and we know that echanging magnetic lines of
force cufting a conductor will cause voltages
to be induced and currents to flow. These cur-
rents are similar to the eddy currents which are
set up in power transformer cores, causing them
to heat. As a matter of fact, special precautions
must be taken to prevent the heat from rising
to dangerous values in transformers. In radio-
thermics, however, the heat is desired and since
the rate of flux change will have much to do
with the amount of induced eddy currents, the
frequency of the generator is fairly high.

Because more work is done when the wood or
other material is put in the electrostatic or
electromagnetic fields, we readily see that for
a constant output voltage from the generator
niore current will be drawn when the material
is placed in the field than when there is no ma-
terial present.

An ammeter connected in series with the gen-
erator will show this. At first the current is
quite low. Now, putting the wood airplane pro-
peller or other material between the condenser
plates or inside the coil will result in an in-
creased ammeter reading and larger current.

If the generator does not have good voltage
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regulation (adequate power), drawing an in-
creased amount of current will cause the volt-
age across the generator terminals and across
the coil or condenser to drop.

As the heated material dries out, the nmoisture
being evaported into the air, the resistance of
the material increases and less power is used
up, for increased resistance means less current
will pass through the circuit.

Usually, the losses in the coil or condenser are
small compuared with the losses caused by the
material being heated.

The power supplied by the generator is roughty
the product of the voltage and current. Since we
are dealing with alternating current circuits, we
must take into account that the power factor will
uot be unity as in a purely resistive circuit and
that the volt-amperes do not show the true power
in watts.

The generator shown in Fig. 1 (and in Fig. 2)
may be an electromechanical type, similar to
an ordinary automobile generator, but differing
slightly and built on a much larger scale. Such
a generator may have a frequency us high as
16,000 cveles per second.
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Spark Coil Generators for Development of Elec-
tric Fields. For higher frequencies, spark coil
and tube generators are used. The spark coil
generators are shown in Fig. 3. Suech arrange-
ments are commonly used in induction furnaces,
but are producers of electrica] interference and,
for this reason, although simple and efficient,
their employment is sometimes considered un-
wise.
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In the battery or d.c. type, a vibrator is used.
Current flowing through L1 will magnetize the
core and the armature will be attracted, break-
ing the ecircuit and causing a collapse of the
field linking with L2. When this happens, the
core loses its attraction for the armature and
the circuit again is completed, with a current
rushing into and rising in L1. The action is then
repeated again and again., The changing field
about L1 links with L2, induecing an alternating
voltage which is built up to a large value because
of the high turns ratio step-up. L1 has few
turns, L2 a great many turns.

The high voltage across L2 charges C1 and also
exerts an electric stress across the spark gap.
When this stress becomes great enough, the air
breaks down and ionizes. As it does this, the re-
sistance of the gap decreases to a low value
and C1 discharges into L3. The power stored in
L3 will then discharge back into C1, the action
being repeated until the voltage in either the
coil or condenser is insufficient to maintain
ionization at the spark gap. There may be as
many as 500 complete reversals of current in
the oscillutory system before Cl1 receives an-
otber starting charge from the low-frequency
power supply. The exact frequency produced in
the oscillatory circuit depends primarily upon
the capacity of C1 and the inductance of L3.

The action of T2 is similar to T1, but the con-
struction is slightly different and no vibrator
is used since L1 is connected to an a.c. line.

The field between the condenser plates or about
the coil can be used for induction heating.

In still another form of oscillator apparatus, the
tube generator, such fields may be used. Before

studying some of the tube oscillator circuits,
let us consider some features of induction heat-
ing.

The Induction Effect

The material in the field will have a resistance
that drops in value as the frequency is raised.

Physicists picture the heating of the material
a8 being due to “molecular friction” which is
caused by the current passing through. They
see the current as the net effect of the motion
of the electrons in the material and not merely
as a streamn of electrons flowing all the way
across the material,

Normally, the electrons have random orbits, but
when a voltage is applied across a section, those
clectrons which are not too tightly bound will
change their paths so as to produce an over-all
effect of a charge moving from one side to an-
other. This displacement of the paths of the
electrons represeuts work done and this work is
evident as heat.

The difference between a good conductor and a
poor one is represented by the degree of free-
dom of the so-called “orbit electrons.” There is
no fundamental difference in the heating effect.
In either case, it is due purely to the *‘conduc-
fion loss” which occurs due to actual passage
of current through the material.

The voltage required for a given power input
will decrease as the frequency is raised, since
as the frequency is made higher the effect of
eddy currents responsible for the production of
heat is increased. The higher the frequency,
the better up to a certain point—where tube
inefficiencies enter the picture. The efficiencies
of some tubes drop off at the higher frequencies
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and there may also be difficulties due to current
distribution at the higher frequencies, The
actual voltage is dependent on the thickness of
the load and for very thin materials not more
than a few hundred volts can be used if arc-
over and its disastrous effects are to be avoided.

In thicker sections of material, voltages as high
as 15,000 can be used. Voltages higher than
this are seldom used, no matter how thick the
material may be, due to corona effects which
become evident at higher voltages. It is also
known that these corona effects depend only
partially on the electrical spacing.

The more obvious advantages of r.f. heating are
that in this method, heat is generated at the
same time and uniformly throughout the whole
section nf the material. This means, neglecting
losses, the whole block of wood comes up evenly
to the required temperature. The time required
for a given increase in temperature of the ma-
terial is independent of the thickness of the
wood.

This is in sharp contrast to other methods of

lhieating, in which heat originates outside the

material and must travel into it. In such
methods, as in steam heating, the required time
for heating is dependent on the thickness of
thie wood or other material, while in r.f, heating
it is independent of the thickness.

Experimentally, it has been found that a wood
block 1-inch thick can be heated to 280° in 4
minutes, while steam takes 15 minutes to do
the job. .

Electric Fields Generated By Tube Oscillators

A number of oscillator circuits are shown in
Fig, 4, 5, 6 and 7. In the first one, Fig. 4. we
have a typical circuit which is widely used—
ihe time-bonored Hartley. a fundamental, test-
ed and tried type. The frequency is selected by
means of adjustable tuning condenser C1l. The
material to be heated is put in the field of the
coil, and r.f. flux passes throngh causing heat-
ing. A disadvantage of this circuit is that high-
voltage d.c. is present on the tank inductance
so that special precautions must be observed by
users of the equipment to prevent contact being
made with the coil, as otherwise there would bhe
danger of electrical shock. As the o=scillator
must be turned off, anyhow, when the wood or
other material is being put in the field of the
coil, to avoid workmen suffering r.f. burns, this
disadvantage of d.c. voltage on the tank is not a
seriens one provided a charge does not build up
on Ch. a condition that can be limited by con-
necting a blceder across the condenser.

Putting the wood in the coil causes a detuning
of the oscillator circuit and a shift in frequency.
The oscillator is returned for minimum plate

current by readjusting C1 and this automatically
assures maximum circulating current in L1 and
Cl, causing rapid heating of the wood.

Although the field developed about a coil causes
induction heating in the circuit of Fig. 5, the ac-
tion of the circuit is quite different. The r.f.
current circulating in the osecillator tank cir-
cuit, L3-C1, causes a flux to develop about L3
which varies at an r.f. rate and cuts L2, inducing
an r.f. voltage. A current then flows in the LI1-

(R'.F.CURRENT
» -MATERIAL ,)
OSCILLATOR TANK GIRCUIT
Fig. 5

L2 circuit, the field about L1 being used for in-
duction heating. Because the impedance of L1
is quite low, the voltage across its terminals is
low, but the current through those terminals is
high and the electromagnetic field is intense. A
very high current is used with a small number
of turns, or a single turn in many cases, rather
than a low current and a great many turns.

We know from our previous radio studies that
the intensity of the field is proportional to the
amperes through the coil multiplied by the num-
ber of turns. Hence, we see clearly why the above
statement is true.

The advantage of the cirecunit of Iig. 5 is that
there is no high-voltage d c. on the r.f, coil used to
develop the field about the wood.

Another way of securing this advantage is to
use a shunt feed arrangement as shown in the
TNT oscillator of Fig. 6. Many amateurs and
others with radio transmitter knowledge will
recognize this circuit. The action is similar to
the others mentioned. Feedback occurs due to
grid-plate capacity coupling.

You must have observed in studying these dia-
grams that the tuning condenser was adjustable
and selected the frequency of oscillation. Quite
naturally then, you would not expect to find
wood or other material jammed between the
plates of such a condenser. DBut suppose we
wanted to use a condenser arrangement. This
could be done, as in Fig. 6, by making the coil
adjustable and by using a fixed condenser ar-
rangement. Two parallel plates would be used.

The inductance of the coil could be varied in a
practical way by changing taps or by using
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permeability tuning, i.e., sliding a powdered

(r.f. iron) core in and out of the coil. The ac-
tion would be the same as before, in the case
of the resonant circuit adjustable by a conden-
ser, only nocw we would secure resonance and
minimum oscillator plate current by adjusting
the coil.

The frequencies used for low-temperature heat-
ing are 60 to 180 cycles per second ; preheating of
magnetic steel for transformers 180 to 1000
cycles per second.

A non-resonant system using a simple series
condenser would hbe used only on high fre-
quencies where the condenser reactance would
he negligible, A coil would he used on low fre-
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quencies in the simple 1l-element system, since

the coil reactance would be quite low whereas
the condenser reactance would be very high,
necessitating high voltage in order to send
through the circuit an adequate current. The
normal working voltage for induction heating
systems is about 3500 volts which is high in
comparison with radio receiver voltages but low
in comparison with voltages in radio transmitter
or industrial apparatus.

The frequencies used for commercial heating,
melting and heat treating extend from 1000 to
15,000 cycles per second. However, in the radio-
thermic apparatus used for induction heating of
wood airplane propellers and other parts, the
frequencies used range from 1 to 10 megacycles.
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1t should be noted particularly that the material
to be heated does not come in contact with the
coil wires or condenser plates. If it did, reson-
ance would be destroyed.

The troubles that can develop in equipment of
this kind are similar to those encountered in
regular radio oscillator circuits with which we
are familiar. For example, a tube which loses
cmission will provide only low r.f. output and
if we found that it took a longer time than
usual to heat the material, we would trouble-
shoot the r.f. induction apparatus in the same
way that we would if we were working on an
ordinary r.f. oscillator cireuit.

In doing any form of maintenance work, we
would exercise the same general precautions
nsed when working on high-power radio trans-
mitters or industrial apparatus possessing high-
voltage cireuits. Drotective switches would be
opened, rulber gloves and insulated tools would
be used when unecessary, examples of simple yet
necessary profection against shock and loss of
life.

Find Corporal Jones, that ex-Radio sales-
man, and bring him to me!

.

nor

Give Your Blood

Let It Serve Your Country

i |

Men of Science

Yeorge Simon Ohm was a great mathematician
and scientist who evolved the fundamental prin-
ciple known as Olm’s Law, which is the basis
for direct current electrical calculations. The
experimental proof of this law was originally
published in 1827,

Recognizing its fundamental importance, the
British Physicists Association, in 1846, bestowed
upon Ohm the honor of designating the unit of
electrical resistance as the “ohmad.”

In 1881, the Paris Congress shortened “ohmad”
1o “ohm.”

Born in the little town of Erlangen, Germany
on Mareh 16, 1787, Ohm received his early edu-
cation there, but later went to Munich to teach
in the Academy of Science where his interest
subsequently was devoted to electricity, a new
and unexplored field at the time.

Fxperimenting and studying the laws of gulvanic
electricity, his path of investigation led to the
discovery of a definite relation between voltage,
resistance and current. This relationship is
shown in the now well known “I equals E divid-
ed by R” formula.
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ENGINEER EXPLAINS ELECTRONICS

The following talk was given by W. C. White, engineer in charge
of General Electric's Electronics Laboratory, on the Science Forum
orogram of Station WGY, Schenectady, N. Y.

LECTRONICS is defined as “the science which

deals with the behavior of electrons.” Like
many definitions, this one is not very helpful
and one must go a step further. Recently I saw
a definition which I rather liked and which read
“electricity freed from the bondage of wires.”
That, I think, is better because at least it is
descriptive and somewhat intriguing,

The electron, of course, is the basic unit of
electricity. -Just as a drop of water can be con-
sidered a sort of basic unit in measuring amounts
of water, so the electron is the unit by which we
could mcasure tlte quantity of electricity. 1 say
“could” because it is not a convenient measure.
Again using the drop of water analogy, if we are
talking about small amounts of liquids, such as a
teaspoonful, it is logical to express the amount by
the number of drops. However, when speaking
of large amounts of water, such as go over
Niagara Falls per hour, it would be absurd to
express them by the number of drops.

The same thing is true of electrons. Even the
number of electrons that make up the small cur-
rent used in the filament of a household incan-
descent lamp is so huge and, therefore, runs into
$0 many siznificant figures that we don’t talk
about the electric currents we use in such terms.

However, the electron is a very real thing and
its mass and charge were accurately measured
by scientists many years ago.

In addition to the extremely small charge it
carries, the other unusual property of the elec-
tron is the enormous speed at which it can
travel under proper conditions; a speed that
can approach that of light. Here again. we do
not express this speed in such terms as miles per
hour because the number of zeros involved after
the figure would make it too bulky to use. In-
stead we speak of the voltage used to accelerate
the electrons.

Now, let’s go buck to the idea of free electrons
because that is important. TUntil scientists
created the so-called vacuum tube for these
electrons to perform in, they were not free to be
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moved ahout as desired and their interesting
and useful properties could not be studied and
made use of.

Right here, let us bring up the point that the
words “clectron tube” and “vacuum tube” are
used to describe the same device, it being largely
i1 matter of personal preference which term is
used.

What goes on inside a high-vacuum electron tube
utilizes two basic components. The first is some
source of free electrons and the second includes
elements <o that the motion of the electrons can
be definitely guided.

The first we can liken to heating water to the
boiling point to liberate steam. IHeating a metal
red hot liberates electrons from the surface in a
somewhat analogous way.

Now, if that red-hot piece of metal is inside of
a highly evacuated buib, then this cloud of elec-
trons coming out from the surface is very mobile.
Then comes the second step. You have all
noticed that, when a comb hecomes charged
electrieally, it will attract dust and bits of
paper. In a somewhat similar way, the liberated
c¢loud of elevtrons may be caused to move toward
a positively charged terminal placed inside the
bulb. Therefore. electrons pass from the hot
plate, which is ealled a cathode, to the cold
plate, which is ealled an anode, and the result-
ing continuous transfer of electrons constitutes
a flow of eleetric current.

If this were all there was to the matter, one
might well ask. why all this complication simply
to provide a flow of electric current when an
ordinary picce of copper wire might seem to ae-
complish the same purpose? Ilowever, this
electronic method of conducting eleetric current
offers possibilities of controlling the current in
ways that are totally impossible in an ordinary
conductor like a piece of wire. This possihility
arises from the fact that these electrons may be
started, stopped. and deflected very easily. This
is done by putting additional electrodes in the
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tube and operating them at a certain combina-
tion of voltages which determines how many of
these electrons travel across the space and at
what speed and how often they are started and
stopped.

Ilere again, it is well to remember those two
separate steps in this process of electrons mov-
ing through a vacuum. The first is getting the
electrons out of the metal and the second is get-
ting them across the space to the other electrode.
It is only during this second step, their trip
across the space. that they are subject to control
by additional electrodes.

Because such a huge nnumber of electrons are re-
quired to carry an appreciable amount of cur-
rent and heeause they move so rapidly. the flow of
current fhrough the tube can be subject to varia-
tions of an extraordinary degree as regards
speed and nature of the variation.

This means that, if a wire carrring a small cur-
rent is cut and this elementary vacuum tube is
inserted in this gap in the circuit. you have great
opportunities for unusual control of current in
that circuit, When I say. cut the wire and insert
the tube, I mean that one of the free ends of the
cut wire. the negative one, is connected to the
hot-cathode terminal of the tube and the other,
the positive, is connected to the cold anode plate.

That in its simplest form is an electron tube in
an electrical circuit. During the split second
when the electric current in this cireuit is in
the form of a stream of frce electrons leaping
across the gap through the vacuum of the tube,
you can control this current with great speed
and accuracy. The control element in the tube
is usunlly like a screen or grid which is placed
directly across the stream of electrons.

If to this ¢rid or control electrode a proper volt-
age is applied. the current through the tube, and
ithus the current in the circuit, may bhe varied.
The kind of tube used depends on the magni-
tude of the currents and voltages involved and
liow fast the control has to be. and it ean easily
be up to a billion times a second.

It is natural to ask why, yvear after year, we
continue to use electron tubes both in our radio
receivers and radio transmitters. Is it not pos-
gible to substitute for them other devices that
will do the joh as well or better? The answer
is “no” and will probhably continue to be “no”
in radio for a very long time to come hecause
electron tubes perform certain functions that just
cannot be done in any other way.

There arve scveral reasons why electron tubes
are the heart of radio equipment. The first of
these results from their almost complete inde-
pendence of electrical frequency. As you well

know, many electrical devices are suitable only
for use on direct current or only on the one fre-
quency of 60-cyele alternating current. However,
us we have seen, an electron tube can function
at millions of cycles a secoud just as well as at
60 cycles. It can do this because the myriads
of electrons in the evacnated space inside the
bulb can move at such enormous velocities that
the frequency range mentioned above is slow
compared with the time required for them to
move from one electrode to another.

The second reason that electron tubes are unique
is their ability to control electrical currents
smoothly. Most devices that are used to vary an
electric eurrent do it step-by-step. The charge
carried by each electron is so exceedingly small
that the rhythmic increases and decreases of
current to reproduce music or the human voice
are easily, accurately, and smoothly accom-
plished.

The third feature is their ahility to control the
movement and velocity of the speeding electrons
by merely changing the electrical potential of
one of the electrodes inside the tube. This re-
quires only a very small amount of electrical
power. This is just another way of expressing
the well-known fact that electron tubes are
amplifiers and ean reproduce. at a greatly in-
creased power level, the impulses fed to them.

The fourth feature is their ability to pass cur-
rent only in one direction or, as it is often ex-
pressed, to act as a rectifier.

If one considers electron tubes from the light
of these four unique characteristics, it is read-
ily seen why they are so absolutely essential
to modern radio. It is because these tubes pos-
sess and can utilize simultaneously some or all
of these properties. In turn, modern radio needs
just these properties. It is easy to understand
this when we remember that radio is inberently
a science of very high eclectrical frequencies;
that it requires complicated wave forms, and
that at the receiver one must pick up the very
minute amount of power received from space by
a few inches of wire and increase it to a point
where the reproduced sound is at a relatively
high power level or, as we say, has been greatly
amplified.

Electron tubes are now available in an almost
bewildering array of kinds and sizes and are
now in use for many purposes in addition to
radio. However. in all their applications. they
represent that vital link in the electrical circuit
where the current flowing in that eircuit is no
longer in a wire but rather of such a natnre that
it can be controlled in unique and useful ways
“free from the bonduge of wires.” Such is the
essence of electronics.
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IT PAYS TO BE PREPARED

Handicapped Through Serious Accident Graduate LaCelle Turned to Radio.
Now Has a Thriving Full Time Business.

J. E. Smith, President
National Radio Institute
Washington, D. C.

Dear Mr. Smith:

I hope my experience will be of help to others.
In 1938 I started studying Radio with you gradu-
ating in December, 1939. I worked at RRadio Re-
pairing as a sideline until October, 1941 when
my wife, my little girl and I left for a vacation
which included a Deer Hunfing trip in the
Adirondack Mountains, in New York State.

On my third day hunting I was aecidentally
shot in the right thigh, shattering the bone and
tearing the muscles badly. After 7 months of
misery in a cast from armpits to my right foot
I was released. At present I can walk a little
without crutches.

I'm telling you this to give you an idea of the
Page Twenty-four

condition T was in when I opened my Radio Re-
pair Shop November 16, 1942. Your thorough
training gave me a chance, though disabled,
to do Radio Repairs and do them right.

Soon I was making enough to enable us to live
and now I am over-run with work and have a man
working full time. Ile is an advanced student
of yours whom I enrolled. He is Norman Creech,
of Selma, N. C.—and a very good man.

For February, March and April this year my
clear profit averaged $82.05 per week. Not so
bad for a business a little over 6 meonths old,
is it?

Thanks a million for the fine help you always
have given to any of my problems.
Sincerely yours,
J. LACELLE,
Smithfield, N, C.
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No2e Rodo Tems

—BY W. R. MOODY—~

A radio sewing machine, developed by the RCA
Laboratories, “stitches” without thread and is
cxpected to find wide application in the “seam-
ing” of raincoats, caps and other maferial. Near-
est thing to a thread in this sewing machine is
a radio frequency current applied by two small
roller wheels, between which pass the two pieces
of thin plastic to he joined. The joint is effected
by heat induced inside the material by the r.f.
currents and the heat generated causes the ma-
terials to weld together in a hond stronger than
the material itself.

_——

Paul Revere, 28-vear-old Westinghouse war
worker, has won the WPB's award of individual
production merit. He designed a method of pre-
venting clogged vents in the manufacturing proc-
ess involving the heat treating of Tungsten. He
is a descendant of the famous early American
piatriot, Paul Revere.
R

There seems to be no end to use to which
electrons can be put. Electronic X-Ray diffrac-
tion now makes it possible to study the patterns
of jewels, steels, chemicals and glasses. All of
these show patterns which are as individual as
human finger prints. Recently, a Chicago col-
lector acquired an old Chinese perfume bottle.
Some experts told him it was jade and worth
$1,100. Others said it was agate and worth only
%25. The use of an X-Ray diffraction unit estab-
lished the bottle really was jade!

= nr ir———

A new photocell device, patented by Jerome
Barney of Bethlehem, Pennsylvania, measures
the relative sheerness of hosiery and similar
fabries of delicate nature. A beam of light of
known intensity is semnt through tlhie suspended
layer of fabric which is on a frame. A light
meter, using a photoelectric cell, indicates the
amount of light which has passed through the
fabric and hence the degree of sheerness.

N1

An r.f. oscillator, capable of firing as many
as 20 explosive rivels a minute, has been de-
veloped by RCA engineers to speed up aircraft
assembly. The oscillator is used with a special
applicator, designed to concentrate radio waves
directly in the head of the rivet and the result-
ing heat, due to generation of eddy currents, is
transmitted to a high explosive charge placed in

a cavity at the end of the rivet. The heat causes
the charge to explode and the inaccessible end
of the rivet is expanded. Because there is no
warm-up time, electronic or radiothermic rivet-
ing is superior to the use of soldering iron-type
rivet firing tools.

—H T 1

In Manchester, England, a financier who had
beconte bankrupt gave as the reason for his con-
dition the expense connected with the develop-
ment of a death ray. He modestly estimated his
loss at $400,000,000. Witnesses vouched for
baving seen a car stop at a distance of 2 miles
and coils destroyed at 70 feet. The financier
claimed the ray could destroy a car at 6 miles,
that the current could flow through a thick wall,
or even rubber.

—nr i -

The handling of patients in surgical operating
rooms always has been attended by dauger of
fire or explosion from sparks which may ignite
ether or other gases. With the introduction of
cyclopropane, and other unew types of gases,
further attention was forced on the elimination
of this hazard. The electric potentials of the
surgical staff, the patient and the apparatus
were to he equalized, to eliminate the possibility
of sparking. The answer was found in fasten-
ing the persons together by means of silver
chains and other conductive material. Also, con-
nected into the cireuit, a device consisting of high
resistance prevenis the formation of a static
charge of any important degree of intensity. The
International Resistance Company assisted in
this important scientitic development.

R T i —=
A new, automatic electronic calibrator, devel-
oped by the Phileo Laboratories, is used for
calibrating Army Signal Corps wavemeters in
15 minutes instead of the fornter 214 hours.

— 9 7
Doctor W. J. Humphries, of the U. 8. Weather
Rureau, explains in his book, “Ways of the
Weather,” just how eddies of wind around a
stretched telegraph wire set up a singing note.
The wind causes the wire to vibrate just as a
violin string vibrates when it is plucked. The
frequency of the vibration is equal to 3.25 times
the velocity of the wind in miles per hour
divided by the diameter of the wire in inches,
he says.
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L. to R.: IRC's Jesse Mars-
ten, Joseph Kaufman of the
National Radio [Institute,
William  Moulic, Service
Editor of Radio Retailing
Today, and E. E. Johnson
of the International Resis-
tance Company, who as-
sisted the judges, ponder the
problem of choosing win-

ners in IRC'S ‘“Here's
How'" Yolume Control Con-
test.

IRC ANNOUNCES WINNERS OF
“"HERE'S HOW*’ VOLUME CONTROL CONTEST

OI\'CE again the ingenuity of America’s ser-
vicemen was proven when in response to
International Resistance Company’s “Here’s
How” Volume Control Contest, hundreds of re-
Dlies embodying original ideas were received.
The judges, consisting of Joseph Kaufman of the
National Radio Institute, William Moulic, Ser-
vice Editor of Radio Retailing Today, and IRC’s
Chief Engineer, Jesse Marsten, were given a
really tough assignment in selecting the five
winners.

After a prolonged session, awards were made to
James G. Rapp, Freeport, N. Y.; Wilbur Pelham,
New Harmony, Ind.; I. Pat Shultz, North Holly-
wood, Calf.; Carl W. Concelmnan, Brielle, N. J.;
Ray Pentecost, Chicago, 111. Each of these gen-
tlemen was notified that he had won a UJ. S. War
Bond of a $100 denomination.

IRC’s “Here’s How” Contest asked servicemen
to suggest ways and means of keeping home radio
sets functioning satisfactorily when volume con-
trol trouble developed and the replacement unit
which would nermally have been used to correct
the situation was not obtainable. Both mechani-
cal and circuit changes were eligible and replies
were fairly evenly divided between these two
classifications.
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Mechanical repairs suggested fell mainly in the
category of using the old shaft and adapting it
through the use of specially devised couplings.
Another group in this classification appeared to
make out well by making use of parts from old
controls in their stocks.

Electrical repairs were effected chiefly through
changing the original circuits. The outstanding
cuse of this type of repair was the substitution
of a single control for a dual type by means of
a simple circuit chuange. A dual control, one
section of which had been used to control screen
voltage and the other to control antenna input,
was replaced by a single control in the cathode
and antenna cirenit. In another instance a dual
control was used to obtain tone compensation
and the dual unit was replaced by a single con-
trol with tap for tone compensation, using
proper electrical constants in the compensation
circuit.

The International Reslstance Company {s plan-
ning to make the best of the solutions available
at an early date to all radio servicemen. When
this information is printed and available, N.R.I.
men will be notified through NATIONAL RADIO
NEwS,

www americanradiohistorv com



/ 3 F. Barl OlVEr ......ccooveeiieennnnssnnns President
Peter J. Dunn Vice-Pres.

..........................

/ Loujs J. Kunert ...Vice-Pres.
Earl R. Bennett ...Vice-Pres.

Chas. J. Fehn .. 00 ...Vice-Pres.

Earl Merryman ......c.ceesevssossassscs Secretary

Louis L. Menne .............. Executive-Secretary

9t Can Be Done

There’re a thousand “Can-be-don-ers”
For the one who says “It can!”

But the whole amount of deeds that count

1s done by the latter clan.

For the “*Can-be-don-ers” grumble,
And hamper, oppose and doubt,

While the daring man who says, I can!”
Proceeds to work it out.

There isn’t a new invention
Beneath the shining sun
That was ever wrought by the deed or
thought
Of the tribe of “Can’t-be-done”;
For the “Can’t-be-don-ers” mutter
While the “Can-he’s,” cool, sublime,
Make their “notions” work till others
smirk,
“QOh, he knew it all the time.”

Oh, the “Can-be’s” clan is meager,
Its membership is small,
And it’s mighty few see their dream come
true
Or hear fame’s trumpet call:
But it's better to be a “can-be,”
And labor and dream and—die,
Than one who runs with the “Can’t-be-
don-ers.”
who haven’t the pluck to try!

—DBerton Bradley, in Ohio Messenger.
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p{: Here and There Among Alumni Members

Joseph J. Davis of
Electra, Texas, is a
Pilot in the Army

Air TForce, with
rank of Lieutenant,
—n i

8 Sgt. Charles Gul-
wtzo is Chief Mainte-
nance Technician in
charge of the Radio station, control tower and
range station at his Post.
—— ¥

R. O. Martin of Province of Ontario, Canada is
now a flight licutenant in the R.C.A.F. on duty
overseas. Congratulations!
"y ——
Wulter Roozen is taking a position with the
United Aiy Lines in W yoming.

nor i -
Lverctt 1. Greene is employed as a Radio me-
chanic in a branch of the Signal Corps in the
middle West. Actually he is doing Radio operat-
ing having secured his license a short time after
completing his N.R.I, Course.

nor i
John H. Strany has been promoted to Assistant
Supervisor in charge of Elcetrical and Radio at
one of the new Douglas Aireraft factories.

- 7o i

Walden P. McKim of Anniston, Alabama, passed
the exam for a Radiotelephone, 1st class license.

nri
Troy Blalack has a nice full-time Radio job in
Russellville, Ark, Good salary and fine working
conditions. However, Troy expects to be in the
Army before lony.

N
Richard Putnam is working at the transmitter at
station WGY, Schencectady, N. Y.

n i -
W. R. Nichols is going right on up the ladder. In
1938 e became Chief Engincer at Station KSRO,
Nanta Rosa, Calif., and in 1940 he went to KINY,
Juneau, Alaska, as Chief Operator and Resident
Engincer. In February, 1943, he received the ap-
pointment as Supervisor of the Alaska Aeronau-
tics and Communications Commission.

N roi
In the fall of 1941 while deer hunting, Mr, J.
J.a Celle of Smithfield, N. C., was accidentally
shot in the thigh. Now hLe cammot do much walk-
ing without the aid of crutches. His knowledge
of Radio hag proved a blessing to him. Has a
very good Radio business and employs one helper.
See page 24.

—Mn 1 @
Harold E. Keller has his own Radio Service Shop
in Fort Wayne, Ind. Does all the Radio work for
several stores.
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8. G. Cresswell is in the Engineering Dept., doing
Radio tube work, at Sylvania Electric Products,
Inc.
n 7 i

Richurd J. Bousek of Iowa is Test Engineer at
Collins Radio Co., working in both testing and
designing of speeial equipment. Units buill on
production with peculiar or erratic characteris-
tics are his problem.
—
John A, Ritz is doing Radio testing and trouble
ghooting at RCA in Camden, N, J.

——————n
Norris Horsley is with Bechtel-McCone-Purson,
Aireraft Division, in Alabama, installing Radios
i planes.

—_—— i
Charles W. Garvin, Jr., is Radiotelephone Operi-
tor and technician for American Airlines, Lock-
heed Air Terminal, Burbank, Calif.

— -n 7 i -
Walter Sipere is doing Ruadio Maintenance work
for Northwwest Airlines in Minneapolis, Minn.

_— nori
We are advised that Staflt Sergeant Melvin Elder
of Kentucky was killed in action in North Afriex.
Our deepest sympathies are extended to hix
parents Mr. and Mrs. T. . Elder.

' n i
Ntephen Shulin is Supervisor for Kellogy Switeh-
board and Supply Co., Clhicago. His Radio train-
ing qualified him for this important position.
7y i —

On May 7, 1927, Evertte W. Nederhouser of
T'ostoria, -Ohio, was graduated. That was 16
years ago. He loved Radio. His devoted wife was
his inspiration and to them life was very sweet,
Now we learn that Evertte Nederhouser has
passed away. Radio has lost a man who was a
real credit to the profession—N.IR.I. has lost a
friend, indeed.

n 4
Wayne T. Huggett of Virginia is an Instructor
in the Navy Radio Materiel School in Washing-
ton, D, C.

n i
After a prolonged illness the mother of former
Chairman Norman Kraft of I’hiladelphia Chayp-
ter passed away. We know how devoted Normun
was to his mother and sympathize with him in
liis great loss.

Wi -
Harold Sedgwick, wwho has a swell Radio busi-
ness in Taunton, Mass., is putting his two fine
daughters, ages 16 and 18, through business
school with part of his Radio carnings.
W

George E. Palmer is Chief Enginecr at Radio
Station WKMO, Kokomo, Indiana,
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Detroit Chapter

On June 25, Detroit Chapter honored Mr. F. Earl
Oliver, National President of the N.R.I. Alumni
Association.

'Thanks to excellent arrangements made by
Chairman John Stanish and his committee the
affair was an outstanding success in spite of
some totally unexpected developments. A splen-
did dinner party was arranged and each mem-
ber was invited to bring his wife or sweetheart.

Originally scheduled for June 22 it was neces-
sary to postpone the party for one day owing to
the ten o’clock curfew in effeet at that time. This
ealled for a great deal of last minute telephoning
for which muech thanks is given to Mrs. Oliver,
the very pleasant wife of our Alumni I’resident.
As a result of the postponement a considerable
number of those who had planned to be present
on Tuesday the 22nd found it impossible to attend
on the 23rd, a matter which is greatly regretted
by the officers of Detroit Chapter.

Nevertheless what the party lacked in numbers
was more than made up in spirit. We met at the
home of Mr. and Mrs, Oliver where we were de-
iightfully entertained until seven o’clock at which
time we moved on to a nearby restaurant where
we enjoyed a splendid dinner.

Mr. Menne of Headquarters, who made the trip
to Detroit for the purpose of formally inducting
Mr. Oliver into the chair as I’resident of our
Alumni Association, acted as master of cere-
monies. As a closing feature Mr. Oliver was pre-
sented with a handsome portfolio binder, a gift
from members of Detroit Chapter. Mr. Oliver,
in a fitting response, expressed his great appre-
ciatior and than; 'ked the members for their
loyalty to Detroit Chapter.

Among those present were Mr. and Mrs. Earl
Oliver, Mr. and Mrs. John Stanish, Mr. and Mrs.
Iarry Stephens, Mr. and Mrs. James A. Quinn,
Mr. and Mrs. Bernard Ililler, Mr. and Mrs,
Tlarold Chase and Mr. and Mrs. Robert Briggs.
It was the first affair for the benefit of our
Iadies held hy Detroit Chapter in some consider-
able time. It is generally agreed that we should
have more of these strictly social affairs and an-
ncuncements of this nature may be expected in
the future.
HARRY STEPHENS, Assistant Secretary.

New York Chapter

New York is a big city and takes in a lot of
territory. With gasoline rationing it has been
difficult for many of our members to attend
meetings regularly. However we appreciate the
fact that most of our members keep in contact

with the Chapter by attending meetings occa-
sionally even if not regularly.

Our new Chairman, Mr. Bert Wappler, has made
a splendid start. At one of our recent meetings
he gave a demonstration of a Capacitor Analyzer.
After the demonstration we had our usual ser-
vice forum. This ser-
vice forum was con-
ducted by Mr. Robert
Godas and one of our
newer members, Mr. H.
Beer.

At our last meeting
Chairman Bert Wap-
pler gave a demonstra-
tion on a three-inch
oscilloscope. Iollowing
this Mr. Robert Godas
again took charge of
the service forum. Mr.
Godas, by the way, has
a wealth of radio
knowledge. He has
charge of the Midget
Repair Department at
Davegis and always
has something new for
the members.

Robert Godas at his

work bench.

The name of our mecting place hag been changed
to St. Marks Manor Community Center. It is the
same Dlace, same location, but a new name.

We meet at St. Marks Manor Community Center,
12 8t. Mark’s I’lace (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 4 .nttend our meetings.

Lyon L YKuNert, National Vice-President.

—_f 1’ —

Chicago Chapter

This report covers our activities up to the time
we suspended meetings for the summer. No
meetings will be held in July or August but we
will take up where we left off beginning in
September,

WWhile no regular meetings are scheduled for the
summer we are making plans for our annual
pienie which will be held in August, according
to present indication. Chairman Andresen, to-
gether with Walter Wilkes and other committee
members, are arranging for a permit to hold the
picnic and full details will be mailed to all mem-
bers as soon as they are completed.

AMr. Clark Adamsen, having been shifted to night
work. has relinquished the oftice of Secretary to
Mr. Joseph Pagano, who will fill the unexpired
term. Watch Chieago Chapter this fall.
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Three new members are Melvin Berstler, Rocco
Detuno and Walter Wilkes. Mr. Berstler is con-
nected with the Mutual Broadcasting System in
Chicago, stationed at WGN.

Our last meeting was devoted chiefly to doing
Radio servicing on sets brought in by members.
This type of meeting seems to be the most popu-
lar although we do like to have an oceasional
speaker just for variety.

Executive Secretary Menne met with Chairman
Andresen at the home of the latter discussing
matters pertaining to the Chapter. Chairman
Andresen is to be congratulated upon the prog-
ress made hy our Chapter in the face of handi-
caps brought about through the war. In spite
of transportation difficulties our attendance has
held up very well and we expect to start out
again in September with renewed interest. The
Chairman or Secretary will notify all members
regarding our activities. If there is any change
in your address, please be sure to notify Chair-
man Harry Andresen, 3317 N. Albany Avenue,
Chicago, Illinois, telephone Juniper 2857.

JosEPH PPAGANO, Secretary.

nre

Philadelphia-Camden Chapter

Because our meetings are now held in the shop
of Harvey Morris we are never in want for test
equipment. Gasoline rationing has made it some-
what more difticult to bring radios to the meet-
ings but there is little evidence of a let-down on
the part of our members. They appreciate the
opportunity to get some first-hand radio servic-
ing information from our officers witlu the added
advantage of the facilities of Harvey’s shop.

Sydney TLangendorf is still very much occupied
with a defense assignment and it is not always
possible for him to attend meetings. It was
therefore mutually agreed that he and Jimmy
Sunday exchange offices. Thus, Sunday is now
Recording Secretary and Langendorf is Librar-
ian.

New members recently joining our Chapter are
Warren A. Herkert and Owen C. Markey, both of
Philadelphia.

Chairman Bert Champ. who has been traveling
forty miles a day to his defense job has finally
been transferred to a point nearer home. Bert
sets 2 good example for the rest of us. He makes
n6 excuses about how his time is occupied. He
makes it a point of duty to attend every meeting.

Former Secretary Harold Strawn is ahout due to
join the Army and it is expected that our next
meeting will be the last he will attend for the
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duration. He is being allowed some additional
time to close out his business.

Meetings are continued right through the sum-
mer months. We get together on the tirst Thurs-
day evening of each month at the shop of Har-
vey Morris, 6216 Charles Street in Philadelphia.
CilARLES J. FEHN, National Vice-President.

— e} ¥

Baltimore Chapter

Summer weather notwithstanding, Baltimore
Chapter has been holding regular meetings twice
a month and will continue to do so.

The spirit of our members is commendable, We
are all doing our full days work and with trans-
portation problems being what they are there are
plenty of good excuses for skipping meetings
occasionally. However our attendance is up to
expectations because we have a loyal group of
members who can be depended upon to be present
at alnmost every session.

Chairman Ernest W. Gosnell is ever anxious to
arrange a program for each meeting which will
be both interesting and instructive. He has re-
ceived splendid cooperation from all of the offi-
cers of the Chapter. Seldom is any one of these
officers missing from a meeting. It is because
of this leadership on the part of the officers that
Chairman Gosnell has been able to carry on so
successfully.

Mr. L. Arthur, our publicity agent always has
notices of each meeting reach the members in
plenty of time, He has done an exceedingly fine
job. In addition to these duties he takes a very
prominent part in other affai: s vt Rapter.
Mr. B. J. Ulrich, our Secretary-1r€usurer is al-
ways on the job and is a splendid man to handle
the finances of our Chapter.

Vice Chairman H. J. Rathbun, is our old standby.
He gradnated from N, R. 1. in the early thirties
and really knows his Radio. Mr. Rathbun acts
as Radio consultant for our Chapter and at each
meeting he devotes some time to Radio trouble-
shooting, When the boys bring in a Radio set
which has caused them considerable trouble, Mr.
Rathbun is the doctor who sends the member
away with a smile,

(Mr P. L. Marsh, onr Recording Secretary, bet-
ter known as the “minute man.” is also doing a
very efficient job. E. W. Gosenell, Chairman.)

Many N. R. 1. men are employved in this area.
They are invited to join us at our regular meet-
ings which are held on the second and fourth
Tuesday of each month, at eight P, M., at Red-
men’s Hall, 745 W. Baltimore St., in Baltimore.

P. E. MarsH, Secretary.
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Thank You Very Much, Mr. West

1 have never cnjoyed anything more than I do
NatioNaL Rapio NEws. I file all copies as they
come and have never lost one yet. I refer to
them more times than any other radio informa-
tion at hand. In my business, before the war, I
travelled a lot and I have run into N. R. NEws
all over the world—in some places that would
surprise you. I have the highest respect for
N. R. 1. and everyone connected with it. You have
always treated me well and given me every con-
sideration. I mean this from the bottom of my
heart.

Crias. F. WEST,

San Francisco, Calif.
n r i—————

e

Has Interesting Job

About the middle of January I accepted a job
with a local firm handling beans, which are
sorted by Electric Sorting Machines. These ma-
chines contain about 23 tubes apiece, including
cathode ray tubes and thyratons.

My job is to help keep these machines, of which
there are 32, in good shape. At present I am so
handy at servicing them the company that makes
tlie machines wants me to be supervisor of an-
other plant similar to this one. Without my N.
R. 1. training I should be at present in an ordi-
nary factory at an ordinary job.

HarM HOEKZEMA,

Grand Rapids, Mich.

—n T —

Best Shop In Town

Radios are coming in by the dozen nearly every
day for repair, and I have just finished remodel-
ing and enlarging my shop. I think it is just as
modern a shop as one can find anywhere. Every-
one says 1 have the best shop in town. The only
regret I have is that I did not take your course
vears ago. I just turned out $65 worth of work
today, and ran into three tough ones, but soon
bad them going also.

Leo C. JARRELL,

Smithers, West Virginia.

www americanradiohistorv com
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Doing All Right

1 feel that it is time that I told you how far I
have gone in the servicing end of the business.
When I first started. ! did not know the differ-
ence between a condenser, (or should I say ca-
pacitor?) and an i.f. transformer. After 20 les-
sons I applied for a job in an appliance shop and
was accepted. I had no difficulty in holding the
job. I opened my own shop after this, but went
fo work at Western Auto in Columbia, Tenn.
later. At present 1 am making $60 a week salary.
1 can truthfully say that you put me in the $60
a week class.

PavuL HOWELL,

Columbia, Tenn.

—Nn Tt

Sample Questions and Answers

Mr. W. Franklin Cook’s series of articles on
“Sample Questions and Answers for Radio Oper-
ator License Examinations” I find especially in-
teresting.

I took the examination for a Second Class Radio-
telephone Operator License last fall. I passed
the examination, but found that a great deal of
work was necessary in preparing for the exam.
To anyone contemplating taking an examination
I highly recommend your articles.

Max E. Boxg, Radio Operator,

Municipal Police Station WPDM,

Dayton, Ohio.

—————— T ¥

Spare Time Radio Business

I am a very happy man today because I com-
pleted the N. R. I. Course. Frankly 1 learned
more about Radio and Television than 1 thought
I would the day I enrolled. Your Course is clear
and complete. I already have a good job for a
large Klectrie Company. Servicing in spare time
at my home, increases my earnings and at the
same time brings greater living comfort to my
little family and myself. I made about $300 clear
profit since I began to repair radios, three months
after I started the course.

WILLIAM WARD.

8t. Joseph De Sorrel, Que., Canada.
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Information on W.P.B. General
Limitation Order L-265
by J. A. Dowie, Chief Instructor.

Recently the Radio Division of the War Produc-
tion Board issued Order I-265 which governs
production and distribution of all “electronic
equipment.”

“Electronic equipment” is interpreted to include
all material used in building or repairing radio
apparatus.

Under this new order, a radio set owner must
turn in the old parts or tubes before he can buy
new gnes-—or “certify” that he needs the parts or
tubes for repair jobs to be done at once or in the
near future on his own radio.

If the customer does not turn in old tubes or
parts, the seller of the radio tubes or parts (a
serviceman or retail dealer) must have his cus-
tomer sign this “certitication,” which should ap-
pear on an invoice listing the tubes and parts
used in the repair job. The serviceman or dealer
then keeps the “certified” invoices on file, as
proof that he is observing L-263. The “certifiea-
tion” which the set owner nmst sign reads as
follows :

| hereby certify that the part (s} specified on
this order are essential for presently needed re-
pair of electronic equipment which | own or op-
erate.

Signature and Date

A dealer or serviceman selling tubes or parts can
have a rubber stamp made of the above form
and use it on his invoices. Remember—used tubes
and parts must be turned in, OR the “certifica-
tion” must be signed. Used parts whieh are col-
lected must be turned in every sixty days to
designated salvage stations in each community.

Briefly, this is what “I-265” is designed to ac-
complish :

*Hoarding of Radio supplies will be stopped—
dealers and individuals will buy only what they
need for current use.

*Tubes and replacement parts allotted for
civilian use will not be bought by Government
Agencies.

*Individuals will be able to buy tubes and parts
they need to have their Radios put into oper-
ating condition—without applying for priorities.

*Dealers and servieemen will be able to buy and
keep on hand a reasonable stock of tubes and
parts—with a minimum of ‘“red tape.”
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