ada 30c¢

i

LD UNIT OPERATING
JUSON CONTACT SET

'S EL ONIC BU

FIRE FIGHTING A. M. NETWORK
* A DISTORTION.METER FOR P.A.
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~ and RCA continues to lead it!

~
)

VL\ Two years is a long time in an industry Remember: The Magic Brain of ANY
as fast-moving as Electronics. Yet it has  Electronic equipment is an electron tube
been almost that long since RCA Tube  and, since the days when Radio itself was
I'{ [ Distributors received a graphic demon-  a scientific novelty, RCA has been the
= stration of this field in RCA’s now-  fountain-head of tube development.Wher-
famous presentation “Electronics on  ever Electronics is already on the job,
Parade.” Long years before this, many  chances are, it has been RCA that led the

of the Electronic developments way. Wherever Electronics will
now being heralded as ‘“‘new” lead in the future, you can count
and “revolutionary” were a famil- on RCA to continue in the fore-
iar story to RCA. front of the parade!

RCA RADIO ELECTRONIC-TUBES

RCA Victor Division, RADIO CORPORATION OF AMERICA, Camden, N. J.

www americanradiohistorv com
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Knowing the answers to questious
like those above, and others which
arise while doing work az a Radio Tech-
nician or Operator, has spelled the dif-
ference between success and failure for
many men. Such knowledge represents
the difference between a skilled, well-
paid Radio Technician or Operator and
the too - common ‘“‘Radio serew - driver
mechanic.” If you do not know the an-
swers; if you wunt to make more money
in Radio I will teach you at home in
your spare time. I will train vou to_ be
a Radio Technician or Operator whether
vou are already in Radio, or are just a
beginner without knowledge or experi-
ence.

Mail the Coupon. I will send you a
Sample Lesson {from my Radio Course
FREE. You’'ll see that it is practical to
train_at home in spare time to be a Ra-
dio Technician or Operator. And with
this lesson I'll send my 64-page illus-
trated book, WIN RICH REWARDS IN
RADIO. It describes many fascinating
types of Radio jobs; explains the unigue
training method which I have perfected
during my 28 years of teaching Radio
by mail.

More Radio Technicians and Operators
Now Make $50 a Week Than
Ever Before

There's a big shortage of capable Radio
Technicians and Operators because so many

o~ EXTRA PAY (T
£ IN ARMY, (),:;’
&Y NAVY, T0O v

Men likely to go into military service, sol-
diers, sailors, marines, should mail the
Coupon Now! Learning Radio helps Serv-
ice men get extra rank, extra prestige,
more interesting cduties, MUCH HIGHER
I’AY. Also prepares for good Radio jobs
after service ends. Over 1,700 Service men

Train You at Home

KNOW RADIO

for Good Wartime
and Peacetime Jobs

now enrotled.

April, 1943

1. How to read Radio dia-
grams and analyze them,

2. How to run a Radio
service shop successfully.

3. Howtouseand operate
electronic controls,

4. How to locate ‘parts in
a chassis with and with-

operation.

equipment.

out service data.

5. How to know the cause

12. How the cathode ray
tube works and is used.

13. How to adjust a Radio
transmitter for pest

14. How to service with-
out specialized servicing

5. How transmitters are

of receiver trouble from

observed effects.

6. dow to make tests

modulated and keyed.

16. How Radio-electronic

devxces are used commer-

which isclate the defective

stage and parts.

7. How to align Radio re-

cially as controls.

17. How Radio meters

and testers work and how

to use them.

ceivers without reference

to spe

8. Short cuts ir servicing
midget
receivers.

have joined the Army and Navy, Fi
dios hays better now than for years.
new Radios out of production, tixing old sets,
which were formerly traded in, adds greatly
to the nortnal number of servicing jobs.

Broadceasting Stations, Aviation and Police
Ttadio, Ship Radio and other communications
branches are scrambling for Operators and
Pechnicians to replace men who are leaving.
You may never see 4 time again when it will
be so0 easy to get started in this fascinating
field. The gOverntuent too needs hundreds of
comperent civilian and enlisted Radio men
and women. Hadio factories vitt, huge war
orders to tlll, have been advertising for trained
personnel. And think of the NEW jobs Tele-
vision, Frequency Modulation. Flectronics, and
other Radio developments will open after the
war! This is the sort of opportunity you
shouldn’t Dass up.

Many Beginners Soon Make $5, $10
a Week Extra in Spare Time

There’s urobably an opportunity vight in
vour neighborhood to make money in Spare
time fixing Radios. I’ll give you the training
that has started hundreds of N.R.I. students
making , $10 a week extra within a few
months after enrolling. The N.IR.I. Course
isn’t something just prepared to take advan-
tage of the present wmarket for techmical books
and courses. It has been tried, tesied, devel-
oped, perfacted during the 28 years we have
been teaching Radio.

START NOW Toward Radio’s
Rich Rewards!

MAIL Til COUPON. ['ll send vou the
FREE Lesson and my valuable, 64-page illus-
trated book, WIN RICH REWARDS IN RA-
DIO. They're packed with Radio facts, things
you never knew about opportunities in Broad-
casting. Radio Servicing, Manufacturing, other
Radio fields.

You'lt read a description of my Course—
Extra Money Joh Sheets—Consultation Service—
other special N.R.I. training features. You'll
sew the fuscinating johs Ltadio offers and how
to learn lladic at home. You'll read many
letters from men I trained, telling what they
are doing. earning. No obligation. JTust MAIL
THE COUPON in an envelope or paste on a

nny postall—J. E. SMITH lgresldent,

ational Radio Institute, Dept. 3DR,

Washington, D. C.

TRAINING MEN FOR VITAL RADIO JOBS

circuits work through
home demonstrations.

10. How to obtain addi-
tional basic Radio train-
ing for military, naval and
war industry Radio jobs.

11. How accurately timed
pulses are producec and

¢ instructions.

universal

tion.

Pl send you & FREE lessen. “"Getting
Acquainted with Recelver Nervicing,'” to
show how practical it is to tiain at home
for Radio. Jt's a valuable lesson. Keep
it—use it—wirhout obligation. Tells how
Superhereradyne Recvivers work-—why Ra-
dio Tubes fuil-—how 1o fix Electrodynamic
Speakers, Ourput Transformes. Gives
hints on LF. Transforner repa.r—how to
locate defective sildered joints—Antenna,
Oscillator  Coil  facts—Receiver Servicing
Technique, cte. ete. 31 :llustrations.
Mail The Coupont

'8. How Radio waves are
beamed and intercepted.

.]9. How Radio equipment
Is automatically and re.
motely controlled.

20. How a frequency
modulated system works.

21. How timed circuits

effect Radio circuit opera-

22. How the superhetero-
dyne receiver works.

Goop For Borw sy FREE

MR. J. E. SMITH, President, Dept. 3DR

man will call. Wrile plainly.)

Name
AdATeSS Lt vt ettt ittt s e
City.....vvemenneeer e, State. ........... 4FR-2
I———————-———————————

wwany americanradinhistarny com

NATIONAL RADIO INSTITUTE, Washington, D. C.

Mail me FREE, without obligation, Sample Lesson and
64-page book, “Win R:ch Rewards ir Radio.”

(No Sales-

Age...ovenan.

LYy ——

-3
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THERE seems to be plenty of life in

the television field today. Most of
the television stations are receiving
renewals of their licenses, although
these licenses cover only a temporary

basis. According to the interest ex-
hibited by the television receiver own-
ers, and the many effective purposes
that television broadcasts are serving,
there is every indication, however,
that these temporary licenses will be
extended.

An unofficial census made by Harry
R. Lubcke, Director of the Don Lee
Television Station, W6XAO, shows
that there are some 7200 television re-
ceiving sets in operation in the major
television centers of the country such
as New York, Schenectady, Philadel-
phia, Chicago and Los Angeles. In the
New York area, television programs
are on about nine hours a week. Three
television stations are in operation in
this area. In Schenectady, the sched-
ule covers ten hours a week. In Phil-
adelphia and Chicago, four-hour tele-
vision schedules are offered. A six-
hour per week television schedule is
maintained in Los Angeles. Oddly
enough, according to Mr. Lubcke, there
are still quite a few hundred: television
receivers available for sale. In south-
ern California alone there are over a
hundred available.

Whether or not television broadcasts
will continue over a period of extended
time is, of course, dependent upon the
length of the war. If the war goes
beyond a year or so and replacement
parts become increasingly difficult to
obtain, it may be necessary to curtail
such transmissions. The replacement
problem is also a serious one in tele-
vision receivers. Pooling of parts has
already eliminated bottlenecks in some
instances. And every effort will be
made to continue this form of coop-
eration. Since the government looks
upon television with great favor, there
is always the possibility of special
grants of equipment being supplied
for both transmission and reception.

That television is a dominant factor

(Continued on page 74)
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2333 for the 325 employees and the
2008 products of the American Radio
Hardware Co. 1918 for the new symbol
of Victory. .. fateful date reminding the
enemy of what was and what is to be.

Partner in the pattern for Victory
are American Radio Multi-Contact
Plugs and Sockets of which only
a few are illustrated. The total
line covers almost evéry known
type of plug and socket . .. and if
the need arises for special jobs, our
flexibility in manufacture and ex-
perience permits us to produce
practically overnight. These plugs
and socket board assemblies
are characterized by their ability
to withstand tough punishment
over the entire range of the ther-
mometer . . . from extreme heat to
extreme cold. Write for further
information,

\
@ -

2555 W lqlg Werking dey and night, Putting away 10% ewery

week for War Bonds and Stamps. Being good citizens by buying only the
things we need. Welcoming rationing. Discouraging hoarding of any kind. Participating in civilian defense activities,

Radie Hevdware Ce., fnc.

476 BROADWAY, NEW YORK, N.

-MANUFACTUKERS OF SHORT WAVE o TELEVISION ® RADIOD e SOUND EQUIPMENT

April, 1943 3
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T

IGNALS are called on a “fat-fop”...and o
smooth-working team of men and eqﬁipmeng

swings into action. The hardesf game of all begins .

— War—with death-dealing steel and men's lives®
at stake.

Networks of communications systems become
the nerve center of action. Microphones at battle
stations carry the signals to the team. Men rely
upon their Microphones in the thick of the fight.
They must get the signals through.

Shure Microphones are made to work under fire.
They achieve new standards of ruggedness. They
wi” get the signals to the team and help coordi-t

Shure Brothers are supplying Microphones to all of our armed forces. Addmonol plant capocity is ovailoble

to Monufacurers who require Microphones for their contracts,

SHURE BROTHERS, pept. V14%

-
%

OFFICIAL U. S, NAYY
PHOTOGRAPH

‘Makes extremely simple the |

225 West Huron §t., (hlcugo, U.S. A

Designers and Manufacturers of Microphones and Acoustic Devices

nafe fhe efforts of every fighting man for Vlcfory.

SHURE REACTANCE
SLIDE RULE

calculation of complicated =

problems in resonant frequencies. Also h;!ps in
the solution of circuit problems mvolvmg induc-
tances and condensers. Covers a frequency rcnge
of 5 cycles per second to 10,000 megacycles. In-
dispensable for radio and electrical engineers,
technicians and circuit designers. Send :10¢ in
coin to cover mailing costs. .

LA 8,

RADIO NEWS
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A critical shortage of radio test equipment is
seriously handicapping repair work in the civilian

radio field.

Do not store your radio test equipment for the dura-
tion. It will only deteriorate and become obsolete.

Be patriotic. Sell your meters, signal generators and
other test equipment so that it will be able to func-
tion efficiently where it will do the most good.

Now is the time when your test equipment will bring
a fair price, and the money you receive, invested in
War Bonds, will help you when the Victory comes.

If you do not know some one who needs your test
equipment, list your inventory with your Mallory dis-
tributor. He will help you dispose of it toreal advantage.

If you do not know his name, get in touch with us.

P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA

MALLOR

April, 1943 v
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YU LU e

YOU will find Hallicrafters
Communications Equipment working three
shifts at our Country’s "Listening Posts”. .
searching the airways for illegal programs and
espionage messages.

Hallicrafters Communications Equipment is
engineered to “take it” on this constant operat-
ing...there are no rest periods, no time out, it's
constant performance!

A
T2
N
N

Listening Posts?

WWW

The Hallicrafters Equipment you can buy—
when communications equipment may again
be sold for Civilian use—will incorporate all of
the endurance and top quality performance you
will ever demand.

lustration—typical view of Hallicrafters
Communications Equipment is a monitoring
(listening in) station—somewhere in the U.S.A.

WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF SHORT WAVE

RADIO COMMUNICATIONS EQUIPMENT

hallicralters

CHICAGO, U.S.A.

RADIO NEWS
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Yes, there’s still time to put yourself in
the running for one of those FIVE $100
U.S. War Bonds, as announced in last
month’s issue of this magazine. But
there's no time to lose!

If you saw the original notice and have
been putting it off . . . well, this is the
LAST CALL! Contest closes and entries
must reach IRC by April 10.

If you have overlooked this *“golden”
and patriotic opportunity . . . if you are
a radio man living within the United
States 3 . if you would like to have one
of those $100 Bonds inscribed with your
pame and delivered to you, the field is
still wide open and you stand as good a
chance as anyone!

HERE’S WHAT T0 DO

IRC feels that radio service men today
are doing a fine job in keeping the
Nation’s radios functioning in the face
of unprecedented difficulties. Often un-
able to get exact duplicate replacement
and repair parts you would ordinarily
require for the job in hand, youare show-
ing amazing resourcefulness.

All right—write IRC an informal, sim-
ple letter telling in your own words—

How you were able to replace a vol-
ume control and get the radio set
working satisfactorily—when you
couldn’t obtain the volume control
you would ordinarily have considered
necessary for that particular make
and model of radio.

L]

Please be specific. Name the make and
model instrument you were working on.
‘Tell what the VOLUME CONTEOL
trouble was. Describe exactly what you
did, and why: whether you made certain
mechanical changes in the substitute
control to adapt it to the set, and/or cer-
tain electrical changes in the circuit.

April, 1943

There S Stlll Time to ﬂuallfy |n the

Closing Date il 10t
BONDS for IDEAS DON’T PASS UP THIS CHANCE!

It’s your factual story that counts in this contest—

not your spelling, your “literary style” or anything Remember, you have as good a chance to
else. What we're after is a straightforward account . .

of a VOLUME CONTROL problem you ran up win as the next fellow. Fill out that cou-
against, and how you licked it. Yoxr story, un-

] . o M
exciting as it may Seem to you, may be the very pon right I{OW! Write your let.ter tonight!
one to cop one of those awards! Don’t put it off—and later kick yourself

for passing up an opportunity. A $100
PRIZES WILL BE AWARDED bond would sure come in mighty handy
by an impartial board of three—Joseph Kaufman i tit? —let’ r
of the National Radio Institute, William Moulic at maturity, woulda't it? O.K.—/ef’s go!

of “Radio Retailing Today” and IRC'S Chief
Engineer Jesse Marsten. The judges’ decision as
to the five winning entries will, of course, be
final and if in their opinion winning ideas of

equal merit are presented, duplicate awards will

be made.

UncleSam’s Men,Too
RADIO INDUSTRY TO BENEFIT

. . If you're now in Govern-
Though all ideas entered in this contest become Y . .
}he propgrlt(y of IRC, conLestants hia]ve the ssus- ment service, in or out of
action of knowing that their worth-while ideas 5 ’ 9 g
will be passed along to the entire seryice profes- uniform, you're eligible in

sion. Thus, while you extend a hand to others, this contest too. Maybe the
they too will help you to keep radio sets in opera- K ] .

tion that might otherwise be retired from service job you have in mind was
and become lost jobs for you. done before you went into
HAVE YOU WON A BOND ALREADY? relgricy

Some VOLUME CONTROL jobs you have al-
ready done may be gocd enough to win a2 $100
Bond, if you write us about it NOW.

CLIP THIS—FILL IN—SEND IN WITH YOUR ENTRY

INTERNATIONAL RESISTANCE COMPANY
401 N. Broad St., Philadelphia, Penna.

o Gentlemen: Here is my entry in your $500 U.S.War Savings Bond Coantest.

MY NAME.

COMPANY.

ADDRESS

CITY. STATE

MY REGULAR DISTRIBUTOR (S

e ———— — —— —
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Electrical equipment aboard ship has no off-duty time. Radio,
inter-communication, air conditioning, ventilation, refrigeration,
deck machinery, gun operation and innumerable other vital services
employ resistors in their control circuits. These resistors must
be dependable to function at all times. Ward Leonard Vitrohm
Resistors have measured up to their responsibilities. Their ability
to withstand moisture, temperature change, shock and vibration
makes them particularly well fitted for sea duty. Resistors with
the same ruggedness as those used by the Navy and

in victory production. Send for data sheets.

WARD LEONARD

Electric control SWL.). devices since 1892,

RESISTORS

WARD LEONARD ELECTRIC COMPANY, 47 SOUTH STREET, MOUNT VERNON, NEW YORK
10 RADIO NEWS
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Special radic-equipped aircraft are
used effectively for spotting fires.

| FIRE-FIGHTING
~ AM NETWORK

Yy
LEWIS WINNER

Uncle Sam takes no chances in
having his forests destroyed by
fire. Radio is protective medium

fought and destroyed quickly. And one of the most formidable

weapons for such warfare is radio. In city and country, radio
has shown its unparalleled usefulness as a fire-fighter. And in the
forest areas, it has become the most vital instrument of combat.
This is particularly true in the mountainous and wooded areas where
mobility of coverage is a prime requisite.

One of the first mountain range-studded states to recognize the
need for radio in its fire-fighting service was New Jersey. With
some five million acres of land of which two million acres are forest
and another million of contiguous brushland, grassland and salt
marsh to patrol for possible fires, the problem of coverage was truly
one of many complexities. The only plausible solution seemed to lie
in some form of a radio system that would permit fire wardens either
on the mountain tops or in cars to communicate with each other,
report on the fires and thus secure the necessary help required to
combat the flames quickly.

Experiments to establish such a system began several years ago,
with Dr. Carleton D. Haigis as the consulting radio engineer on the
project. The first efforts resulted in setting up simple radio links
between two fire lookout towers and testing with mobile units in the
field from these points. These experiments demonstrated that only
random communication was possible this way. Therefore this system

FIRE is a ruthless enemy. It knows no bounds. It must be

April, 19143
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and radio operator.

Always ready lor action is the tower lookout

Each transmission is logged.

11
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Interior of one of the mobile radio units. which is
in close touch with the main conirol headquarters.

could not be used effectively to handle
all communications between various
points with the speed required to meet
emergencies. Nor could this system
effectively handle a quantity of mes-
sages that would have to be filed on
those days when many fires were
burning at one time. It was therefore
decided to install a state-wide system
whereby it was possible to establish
instant communication between all of
the strategic points of the state.

In this unique arrangement eighteen
observation towers, three division
headquarter offices, state headquar-
ters, a fire service observation air-
plane, thirty mobile units, and twelve
back-pack sets for use on fire lines,
are now used.

In each of the three tactical divi-
sions into which the state is divided is
a control tower. The transmitter at
this point is capable of transmitting
to each of the auxiliary towers of the
division, the observation airplane and
also to the division headquarters as
well as state headquarters. The trans-
mitters at the auxiliary towers divi-
sion and state headquarters all trans-
mit on a second channel which is
picked up by a receiver at the control
tower. At this point a relay device is
actuated, putting the control tower
transmitter on the air and thus re-
broadcasting any received signal. In
this way, any tower of a division can
communicate instantly with any other
tower in its division and also with its
division or state headquarters. But
two channels are required to provide
this service, the only limitation being,
of course, when full time operation of
the control power transmitter will no
longer handle the message traffic.

There are six channels used, two in
each division, to provide independent
intercommunication throughout each

12

of the three divisions and to state
headquarters where three receivers
are located, each of which is tuned to
the control tower of a division. The
transmitter at the state headquarters
can be operated on any of the three
division auxiliary tower channels by a
push-button control on the operator’s
desk. In this way the operator can
communicate with any desired division
without causing interference to the
message traffic coming from the others.

At each auxiliary point, there is also
a second receiver that is tuned to the

Captain LeRoy S. Fales, State Fire
Warden of New Jersey. at telephone
which connects to all radio units.

channel used by the mobile units.
Therefore when a mobile unit goes on
the air, its signal can be received by
every station within its range. In
New Jersey, it is quite impossible to
find any logation from which commu-
nication cannot be maintained with at
least one lookout tower.

Thirty cars are used by fire wardens
to cover an area ranging from fifty to
a hundred-thousand acres. When a
fire occurs and a mobile unit warden
sights it, the nearest lookout tower

www americanradiohistorv com

This top view of one of the twelve-watt mobile
transmitters shows baifle shield arrangements.

is radioed. This tower receives infor- -

mation on the location and size of the
fire, when it was discovered, how hard
it is burning, and the approximate
number of men that are required to
control or extinguish the flames. Since
all of the division and state headquar-
ters have receivers tuned to the mo-
bile transmitter frequency, they, too,
receive this important information.
The mobile unit also reports from time
to time the condition of the fire; then
a control tower operator radios the
nearest district warden. The warden
proceeds with whatever material and
men are required to combat the fire.

When it appears as if the fire will
burn fifty acres or more, and the con-
dition seems difficult, the warden on
the ground radios the division warden
to determine if aerial study is neces-
sary to successfully quench the fire.
If a plane is required, he is radioed
and on arriving at the scene of the fire
maps the fire progress and radios this
information to the ground warden.
Many times the plane as an observer,
hovers above the scene to guide the
ground fighting crews.

Amplitude modulation is used by all
of the stations. At the time this sys-
tem was developed, frequency modu-
lation had not been applied practical-
ly. However, the results from the
amplitude modulation equipment have
been so outstanding that it doesn’t ap-
pear as if frequency modulation will
be necessary.

The equipment used is unique in
many respects. For instance, all of
the receivers are equipped with
squelch or silencer circuits. These of
course are not affected by noise. In
this way a field sensitivity in the re-
ceivers can be maintained equal to
that obtained in the shop.

(Continued on page 59)
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Crystal unit and 15 watt long-line oscillator.

-
T

2
-
ﬁ. -

BE

Crystal-control unit and final amplifier of the The long vertical rods are tuned to exact reso-
50 watt transmitter. Tubes on right are RK 28’s. nance. Note connectinns for transmitting antenna.

Every precaution is taken to iPsure trouble-free The Master Radio Control panel in State Headquarters
performance and to protect equipment frem fires. used to contact mobile units, towers and portable sets.
April., 1943 i3
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A FLIGHT RECORDER

Newest device records the complete flight
performance of aircraft while undergoing
test flights with complete pilot safety.

Fig. 1. The performance of this Vultee Vengeance Dive
Bomber is being recorded by radio thousands of feet below.

Fig. 2. Flashed to the earth by radio, the stream of reac- Fig. 3. An endless belt of 72 charts is used in this pen
tions is picked up by the ground unit and recorded on discs. recorder. After decoding is complete, charts are cut apart.

’ E P I3
z..
" 4 . <4 !
7

14 RADIO NEWS
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FOR AIRCRAFKT. ..

HARVEY D. GIFFEN

by

RESSED by time and cramped
Pby lack of space, particularly in

small fighting planes, aircraft
manufacturers must test prototypes as
rapidly as possible yet obtain accurate
and permanent records.

The Vultee Radio Recorder, designed
and built by Vultee Aircraft, Inc., not
only makes possible high-speed record-
ing; it also makes possible quick an-
alysis of those records.

N
N
POTENTIOMETERi \MULTIPLIERS

Fig. 4. How control surfaces are
measured with potentiometer.

This system serves the following
functions:

1. It responds to a variety of stimuli
from pressures, temperatures, strains
and movement by means of special
pickups.

2. It scans these pickups as rapidly
as 100 readings per second.

3. It transmits these indications to
the ground by radio.

4. On the ground, recordings are
made on paper charts, wax discs and
film.

Necessity for such a system is im-
mediately apparent. Pilots testing
warplanes are faced with the necessity
of controlling their planes during
severe gyrations, and cannot be ex-
pected to record faithfully the many
instrumental readings. Because the
many factors of atmospheric condi-
tions, vibrations, fuel flow, etc., are
often variables, frequently changing
by split-seconds, readings and record-
ings must be taken very rapidly.

One reason alone is adequate to pro-
vide radio transmission for these
readings. Should the plane crash, val-
uable data would otherwise be lost.
What caused the failure? Very likely
we never would learn the answer. As
it is, however, those records are safely
in the keeping of engineers on the
ground at the very moment those in
the plane are lost.

In the past radio recording has met
difficulties under certain conditions by
fading, decreased range of operations
and interference caused by static. We
have overcome the latter two prob-
lems by confining the flights to a dis-
tance of about 100 miles, over which
range normal radio communication

April, 1943

Radio Engineer. Vultee Aircraft, Inc.

can be maintained easily, and by em-
ploying limiting circuits similar to
those employed in Frequency Modula-
tion receivers. As for fading, this is
overcome by converting the amplitude
readings of the various pickups into
audio frequency modulation, which
can’'t be altered by amplitude varia-
tions in the radio carrier. It might be
interesting to add that either the
plane’s transmitter may be used, with
the pilot switching alternately from
normal communication to recorder in-
strument signals; or, an auxiliary
transmitter on any band suitable for
voice communication may be used
when space for installation permits.

For purposes of clarity, let us con-
sider the equipment in the following
divisions: that installed in the air-
plane, that employed on the ground,
and the scanning switch which passes
the signals along from air to ground.
Finally, we shall explain how the sys-
tem is calibrated.

Plane equipment consists essentially
of pickups, scanning switch, and con-
verter. The pickups, specially de-
signed, are so constructed that they
cancel out automatically all variable

Fig. 5.

factors, except the one we wish to
measure. Each pickup with its leads
forms two arms of an A.C. bridge.!
Temperature pickups Fig. 15, by way
of example, are of the resistance type
which follow rapid changes in the
medium being measured. These con-
sist of a thin copper tube, a thermal
insulator of special cement, the re-
sistance wire winding and a thin cop-
per plating over the winding. Similar-
ly, other units made of stainless steel
and platinum wire measure high tem-
peratures, as in exhaust gases.
Standard type wire-wound strain
gages Fig. 14 measure strains. An
unstressed dummy gage is mounted
adjacent to each, and this gage with
the leads forms two arms of the bridge
to cancel out the effects of tempera-
ture. Leverage systems operating a
potentiometer measure positions of
controls and control surfaces Fig. 4.
Standard diaphragms are employed in
all pressure units Fig 9, movement of
each diaphragm causing a small arma-
ture to move between two coils which
form two arms of a reactance bridge.
We find other uses for reactance
bridges, also, as measuring the deflec-

The network of special instruments and gages that connects with this

unit of the Vultee Recorder reacts at lightning speed to all conditions during flights.
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Fig. 6. The scanning mat, mounted on
a revolving drum, consists of a trans-
parent film on which is recorded a con-
tinuous sound track of 500-5500 c.p.s.

tion of a spring in a push-pull control
rod Fig. 8. Each of these pickups and
its leads form two arms of a bridge
which is connected by the switch to
the other two bridge arms built in
the converter Fig. 7. ’
Reference to the schematic wiring
diagram Fig 13 will show graphically
how the plane’s system operates. An
A.C. generator (C) energizes the many
pickups, while the switch (B) scans

Fig. 7. Each pickup and its leads form
two arms of a bridge which is connected
by the switch to the other two bridge
arms that are built in the converter.

TO AMP.

MATCHED PRECISION

BRIDGE e Y200
INSTRUMENTS s l

SIGNAL
GEN.
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Fig. 8. Reactance bridge used in pressure units for measuring deflec-
tion of a spring in a push-pull control rod. Note compact assemblies,

them. The amplitude of the bridge
carrier is changed or modulated by the
gage under influence of the stimulus
being measured, causing a change in
amplitude of the bridge carrier (D),
which is amplified at (E) and rectified
at (F), producing a large D.C. ampli-
tude change corresponding to the
change in gage (A). The D.C. (B) is
then fed into the control grids of a
pair of reactance tubes which act as
part of the capacity and inductance of
an oscillator circuit (H) which varies
in frequency between 4,000,500-4,005,-
500 cycles per second in accordance
with the amplitude of (B), giving a
frequency modulation (G) as shown.
This varying frequency beats against
the fixed frequency of oscillator (K),
which causes a beat note (J) between
500 cycles and 5500 cycles. This audio
signal (J) is then fed into the micro-
phone line of the airplane’s trans-
mitter.

The above equipment weighs ap-
proximately 27 pounds, including the
12-pound switch and the 15-pound con-
verter unit.

Of equal importance is the ground
equipment, for transmission of signals
would avail us little were we not able
to record them properly. For this pur-
pose, a disc recorder is employed to
cut a master record, which is avail-
able instantly for use should any of
the other units mal-function. Simul-
taneously, the signals are decoded
electronically and recorded on moving
paper charts. Width and accuracy of
this chart depend almost entirely upon
the speed with which the scanning
switch operates. Readings may be
made as slowly as one per instrument,
during powerplant studies, or as rap-
idly as 100 per second, to record load
distributions during strain studies.
The signals may be recorded simul-
taneously on both disc and film, or the
film can be re-recorded from the disc.

As indicated by Fig. 17, our radio
recorder analyzer automatically de-
codes the recorded signa¥ and plots
the readings of each pickup on a sep-
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arate chart by projecting each image
of each signal through an optical scan-
ning system. This system both de-
termines the frequency of the signal
as recorded, and plots the related am-
plitude with pen and ink on a chart.
Further, the analyzer shifts the proper
chart for each pickup into the record-
ing position when the film image of
that pickup is moved into the decod-
ing system. By this means, changes
in stimulus for each pickup are plotted
separately, requiring about 3 seconds.

Three seconds seems a long time

STEEL

TO DIAPHRAGM,
BOURDON TUBE OR
OTHER MOVEMENT

Fig. 9. Al pressure units use standard dia-
phragms. Their movement causes a small
armature to move between two coils which
form two arms of a reactance bridge.

compared to the instantaneous elec-
tronic conversion from changes of
stimuli to changes of frequency in the
converter unit. This lag in decoding
and plotting by the optical analyzer is
controlled, however, by the time ele-
ment imposed by the mechanical de-
vices used. The sequence of charting
operations involves five steps:
Without contact, the recording pen
moves across the chart in relation to
the rotation of the scanning mat. A
matching surge causes the pen to
strike the paper. Next, the pen re-
turns to zero. Fourth, an endless
belt moves ahead to the chart for
the next instrument. The film moves
ahead to the next instrument fre-
quency. The cycle starts over when
the fourth and fifth steps are com-
pleted. Interlocking relays prevent

RAPDIO NEWS
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Fig. 10.

premature operation of any part of
the analyzer. When 72 instruments
are scanned, an endless belt of 72
charts is used in the pen recorder.
Following decoding, the charts are cut
apart, giving us a separate chart for
each instrument. All charts match as
to the same flight time element.
Instantaneous graphic recording and
cutting of the disc records follow
orthodox methods. An intervalometer
is used in connection with these de-
vices when we desire to record instru-
ment readings at definite time inter-
vals, as, say, readings every half-min-
ute during a climb. Controlled by
cams and selector switches, the inter-
valometer starts and stops the record-
ers and withholds the signal until
proper recording speed is reached. It

All contact points of the switch are wired
so that any desired sequence of readings may be made.

Fia. 11. The plotied curve of a load on plane member during a “pull out.”

is also equipped with an override but-
ton to permit continuous recording.
You may look upon the scanning
switch, Fig. 12, as the brain which actu-
ates the entire system. The device as
now used has reached a high degree
of efficiency because of the consider-
able research which has gone into its
development. It consists essentially
of leaf type contacts actuated by a
cam. One arm and the amplifier in-
put of each bridge pass through the
switch, while the opposite arm is con-
nected directly to a converter connec-
tion common to all pickups. All leaf
switches are so adjusted that the arms
of the bridge are completed before the
amplifier input contact is made,
thereby preventing overloading in the
amplifier while the bridge is open on

The member had previously failed.

Fig. 12. The elaborate scanning switch, shown above, consists of many leaf-
type contacts, They are operated in proper sequence and by a special cam.

one arm. Vibration and bouncing are
avoided by the arrangement of the
switches with respect to the cam,
which is so arranged as to put uni-
form pressure on the switch during
contact. Electrical controls and
changeable gears govern speed
changes in scanning. Any one, or two
or all three of the 24-contact-set banks
may be scanned, individually or in suc-
cession. Gear trains and electric plug-
in-jacks govern the scanning sequence.

As an added feature, other gear
trains and contact points enable the
switch to halt the signal from the con-
verter between each instrument read-
ing, Fig. 17, thus providing divisions
between instruments to facilitate later
analysis. Special contacts make pos-

(Continued on page 42)
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The completely assembled distortion meter, showing the front panel layout. Meter is 0-1 DCMA.

A DISTORTION METER FOR P.A. MEN

by RUFUS P. TURNER

Consulting Engineer, RADIO NEWS

This instrument, while not possessing extreme aceuracy, is well

suited for measuring the harmonic distortion in amplifier circuits.

systems now in general use for

measuring the distortion per-
centage of audio-frequency amplifiers,
audio oscillators, lines, and associated
equipment. These instruments place
“quality” determinations on a quanti-
tative basis. Most such apparatus is
at present to be found only in broad-
cast stations and in well-equipped
scientific laboratories. Few P. A.
servicemen own distortion meters of
any type, although it is readily ad-
mitted within their craft that such
meters, if they could be inexpensively
produced, would greatly enhance their
trouble-shooting operations.

This article describes a simple,
readily portable distortion meter
which may easily be built at little
expense from spare radio parts by any
amplifier technician engaged in mili-
tary or civilian work.

This instrument is not elaborate in

THERE are several well-known

18

design and does not require for its
calibration special equipment not like-
ly to be found in the average radio
shop. Likewise, it is simple in princi-
ple and accordingly is easy to operate.
Direct-reading, it does not require cal-
culations. With the best quality parts,
the meter will not cost more than
fifteen dollars to build—in fact, it may
easily be made up from spare parts

Fig. 1. Functional block diagram.

www americanradiohistorv com

commonly found in any radio “junk
box.” The design is recommended to
industrial laboratories that find it
difficult because of the present emer-
gency to obtain commercially-built in-
struments without high priorities and
long waiting periods.

With this distortion meter, the audio
technician may rapidly determine the
actual percentage of distortion in a
complete amplifier or in a single am-
plifier stage, through coupling devices,
or through modulation processes. The
total harmonic content of various a.f.
voltages or currents may be measured
quickly and directly, and the total
harmonic content of output voltages
from audio oscillators, generators, and
the like likewise be determined. The
instrument has a high-impedance in-
put circuit and, as a result, presents a
negligible load to the device under
test, thereby drawing little power for
its operation. It is self-contained.

RADIO NEWS
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Defective transformers, improper
by-passing, impaired coupling devices
in general, and faulty tubes, as well as
incorrect values of load impedance
are only a few of the factors contribu-
tory to poor tone quality that may be
revealed by distortion tests with the
meter. At the same time, the efficacy
of certain circuit refinements, such as
degenerative feedback, may be meas-
ured in comparative distortion tests
made with the meter.

Operating Principle

Common distortion meters in gen-
eral present use include (1) wave
analyzers of both the heterodyne and
resistance-tuned amplifier types, (2)
filter-type meters, and (3) bridge-type
meters. Wave analyzers are tunable
devices which cover the entire a.f.
spectrum and are capable of indicat-
ing successively the amplitude of each
individual harmonic component in a
complex waveform. These instru-
ments are usually highly complex in
operation and if home-built, may be
adapted to full a.c. operation only
after prolonged and painstaking de-
velopmental work.

Filter-type and bridge-type meters
are harmonic totalizers in that they
indicate, in most cases directly, the to-
tal harmonic voltage present in a
complex waveform. In virtually all
P. A. work, it is this harmonic total
that is of importance to the techni-
cian. It is only on rare occasions that
he is concerned with the relative am-
plitudes of each harmonic component.
These latter type distortion meters
are considerably simpler in arrange-
ment than the more advanced wave
analyzer.

The filter-type meter makes use of
a wave filter, generally of complex

LOAD RESHITOR —
POTENTIOMETER

Fig. 2. Calibrating circuit,
configuration, to separate the funda-
mental frequency of a test-oscillator
voltage from the output of an ampli-
fier under test. The only voltage re-
maining in the output will then be
that due to the total harmonics pres-
ent, and this may easily be measured
with a vacuum-tube voltmeter. If the
voltage ahead of the filter is first
measured and used as a reference
value, a ratio may be struck between
this value and the voltage after the
filter to show the harmonic (distor-
tion) percentage. Likewise, the meter
may accordingly be made direct-read-
ing in harmonic percentage.. A disad-
vantage of the filter-type meter, as far
as home-building is concerned, is its
requirement of an accurately-designed
and closely-adjusted filter circuit
which demands considerable ingenuity
in filter engineering and calibration.
The last system, the bridge-type
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Fig. 4. Circuit diagram of the completed Distortion Meter.

Cy—0.02 pfd. mica, Aerovox

—See text
Cj, C,—0.1 ufd. 200 volt tubular, Aerovox 284
Cs, Co—Each 16 pfd. midget electrolytic, Aerovox

-B
C;, Cs—Each 40 ufd. midget electrolytic, Aerovox
PRS

Ri—1 megohm potentiometer, I. R. C. Type CS
R.—8500 ohms, 1 w., Aerovox 1098

3, Ry, Ro—See text
R;—900,000 ohms, 1 w., Aerovox 1098
R—60,000 ohms, I w., Aerovox 1098
R,—40,000 ohms, 1 w., Aerovox 1098
Ry¢—1000 ohms, 1 w., Aerovox 1098
R1p—10,000 ohms, 1 w., Aerovox 1098

Ry;—500 ohms, 1 w., Aerovox 1098

R,.—2000 ohm rheostat (wirewound), 1. R. C.,
W-2000

Ryp—3000 ohms, 1 w., Aerovox 1098

Li—See text

L.~—Miniature broadcast filter choke, Thordarson
replacement

T\—Shielded interstage broadcast type transformer
4y —Midget 6.3 wvolt filament transformer,
Thordarson T-19F80

J—=Closed circuit miniature jack, Mallory

P. S. T. toggle switch, A. H. .

Sy—3-position, single-pole rotary switch, Centralab

§$,—S. P.S. T. switch, A. H. & H.

M—0-1 d.c. Milliammeter, Simpson

1y Q&7

meter utilizes a simple bridge, rather
than a filter, to remove the funda-
mental frequency from the output of
the device under test. Its operation is
decidedly straightforward and under-
standable: an amplifier under test, for
example, is supplied with an input
voltage at a standard test frequency
from a low-distortion audio oscillator.
In the output circuit of the amplifier,
in place of the speaker or across the
speaker or resistor load, is connected
the bridge which is then balanced to
null at the fundamental frequency.
At null, any voltage remaining is that
due to the total harmonic content and
this is measured with a vacuum-tube
voltmeter. Thus, the bridge becomes
a simple harmonic totalizer which
contains relatively few components
and is both easy to build and operate.

This principle of operation is illus-
trated by the functional block diagram
of Figure 1. It will be observed that
the v.t. voltmeter in this arrangement
is connected to the circuit through a
double-pole, double-throw switch.
When this switch is in the left-hand
position, the meter is connected across
the output of the amplifier under test
and thus is made to read the total am-
plifier voltage-—fundamental plus all
the harmonics. This reading we will
call the reference voltage. When the
switch is in the right-hand position,
the v.t. voltmeter is connected to the
bridge output and the bridge may then
be balanced until the minimum read-
ing of the meter shows null. If there
were no harmonics present in the out-
put voltage, the meter would read
zero at this point, since the bridge has

www americanradiohistorvy com

been balanced for the fundamental
frequency. The chances are that there
will be a definite readable voltage at
minimum dip (null), indicating the
actual total harmonic amplitude. By
comparing this voltage with the ref-
erence voltage obtained formerly with
the switch in the left-hand position,
the ratio of the harmonic voltage to
the total output voltage (or the per-
centage) may then be obtained.
Several bridges suggest themselves
for use in such simple distortion
meters. The most satisfactory for
this purpose is the familiar resonance
bridge, long employed in laboratory
table set-ups for distortion measure-
ments at audio frequencies. The res-
onance bridge has been called clumsy
by some authorities, since it requires
a large amount of bulky equipment
when a number of frequencies must
be covered, or when individual har-
monic amplitudes are to be deter-

Fig. 3.

Basic bridge arrangement.
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Compact assembly of the Distortion Meter. Sloping panel aids in reading meter.

mined. However, this circuit will be
entirely satisfactory for amplifier
measurements, since in this work har-
monic total rather than individual
amplitudes is the important factor.

A typical resonance bridge is shown
in Figure 3. It is this circuit which is
the basis of the distortion meter de-
scribed in this article. The arrange-
ment will be recognized as a simple
four-arm bridge with transformer in-
put and v.t. voltmeter detector (null
indicator). The one salient difference
displayed is the presence in one of the
bridge arms of a series resonant cir-
cuit comprised by the capacitor C and
the inductance L. The same mode of
bridge operation is obtained when L
and C are arranged in a parallel res-
onant circuit.

Operation of the resonance bridge is
simple: L and C are so chosen in value
that they form a resonant circuit at
the fundamental frequency which is
to be eliminated. At this resonant
frequency, the inductive reactance and
the capacitive reactance cancel each
other and there is nothing left in the
resonant arm but resistance. The
bridge then balances as a four-resis-
tor bridge. However, the bridge is
balanced only for the resonant fre-
quency determined by L and C and
not for the various harmonics of that
frequency. With the v.t. voltmeter
at points A and B, as shown in the
diagram, the voltage indicated at null
is that due to the total harmonic con-
tant. But when the voltmeter is at
points X and Y, the full voltage (fun-
damental plus harmonics) is indi-
cated. If this latter voltage is desig-
nated E1 and the null voltage E2:

E2
Percent Distortion (total) :E X 100

It may be well to mention here that
this distortion percentage is the total,
i.e., the output voltage in reference to
the total input voltage. The total in-
put voltage will be comprised of the
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fundamental, second, third, etc., har-
monic. This total is not a vectorial
sum of all these various waves, as
these separate waves form a single
wave which is in a complicated form.

It is seen that a number of L-C com-
binations will be tunable to the funda-
mental frequency and that the builder
may use any choke coil available as
long as he connects the proper ca-
pacitance at C to make the L-C com-
bination resonant at the fundamental
frequency. Chart I lists the common
inductance values of choke coils that
are apt to be found around a radio
shop against the condenser values re-
quired to resonate at the common au-
dio test frequencies of 400 and 1000
cycles per second. Either test fre-
quency may be employed, as both are
standard for audio-frequency test
work, although 400 cycles is most gen-
erally used.

In choosing a choke coil, only one
precaution need be observed: that the
ratio of reactance to resistance of the
coil be greater than 10. The reactance
of the coil may be determined from
the equation: X = 6.28 f L, where X,
is the inductive reactance in ohms; f,
the frequency in cycles per second; and
L, the inductance in henries. It should
be borne in mind, however, that the
inductance of power supply choke
coils, as commonly stated by manufac-
turers, takes into consideration the
flow of some d.c. through the coil and

the inductance is apt to be somewhat
different when no d.c. is present, as
is the case in the bridge circuit. It
will be advisable to measure the in-
ductance of the choke at the funda-
mental frequency because of this fact.

It is obvious that the simple bridge
of Figure 3 might be adapted still fur-
ther to the task of distortion measure-
ments by providing a high-impedance
input circuit in place of the simple
transformer (in order to load the
tested device as lightly as possible)
and a potentiometer at the bridge out-
put to enable full scale adjustment of
the voltage. These additions are shown
in the circuit of Figure 5.

The high-impedance input is af-
forded by the simple triode amplifier
and the high-resistance control R1. In
order that this tube shall introduce as
little distortion as possible, its cathode
resistor R2 is made very high in value
and is left un-bypassed for degenera-
tion. Variable input to the v. t. volt-
meter is obtained through the second
potentiometer R3. Actually, R3 may
be dispensed with, since the input con-
trol R1 will permit the operator to
adjust the full voltage to full-scale on
the v.t. voltmeter. It will be noted
that the high cathode resistance will
reduce the gain of the amplifier stage
considerably; however, this is of no
importance, since the tube is intro-
duced merely to provide a high input
impedance for the distortion meter
with minimum distortion, and ampli-
fication is not desired.

In all of the arrangements shown, a
v.t. voltmeter is indicated. This type
of voltmeter is essential to proper op-
eration of the circuit both because it
offers high input impedance and is
unaffected by the frequency of the ap-
plied voltage. A high-resistance cop-
per-oxide rectifier type of a.c. volt-
meter is unsatisfactory because of its
inherent frequency error.

Pistortion Meter

The distortion meter shown in the
photographs combines the principles
and circuit arrangements discussed
thus far to give a self-contained in-
strument consisting of (1) input de-
generative single-stage amplifier, (2)
resonance bridge, (3) direct-reading
v.t. voltmeter, and (4) power supplies
for the amplifier and v.t. voltmeter.

The complete circuit diagram of the
instrument is shown in Figure 4, and
the instrument is shown in external
and internal views in the photographs.

(Continued on page 64)

Fig. 5. This arrangement enables full-scale adjustments to be made.
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entation by T. K. Miles of the Na-
tional Roster of Scientific and Special-
ized Personnel War Manpower Com-
mission, the scientific manpower prob-
lem was effectively analyzed. Of the
280,000 professional engineers that are
registered to date, but 7,000 are en-
gaged in radio engineering, according
to Mr. Miles. Every effort is now be-
ing made to increase this percentage
with thousands of electrical engineers
taking on radio engineering work.

A paper by Dr. George C. South-
worth of the Bell Telephone Labora-
tories, pointed out the importance of
wave guides for conveying micro-
waves. Dr. Southworth said that these
wave guides are decidedly useful since
they contain no insulating material
and so are entirely immune to mois-
ture. In addition, he said their waves
can be radiated by simply flaring out
the tube into a horn. By blocking one
end with a metal plate and closing an-
other partially by a plate with a hole
in it, a wave guide may also be made
into a resonant chamber, he explained.
Its precise frequency can be deter-
mined by varying the length of the
chamber. 1t is possible to locate a
detector at precisely the right spot
in a pattern for maximum response
because the wave pattern in a resona-
tor is fixed, said Dr. Southworth. And
incidentally, sound waves are strik-
ingly similar to electric waves since
they too can be guided down a tube.
Of course, any hole in the tube will
let out sound energy. On the other
hand, one of the most useful forms
of the electric wave is that it can be
so oriented, in a hole in the tube or
even to a long slot, that no energy
escapes. Thus it is possible to insert
an electrical probe and move it along
the tube. The detection of any ir-
regularities is thus made possible.

RADIO

With wider channels becoming more
and more essential for such develop-
ments as television, frequency modula-
tion, and so on, the micro region is
becoming more and more an impor-
tant factor. There is no doubt ac-
cording to Dr. Southworth that micro-
waves will see one of their most
important, if not their most important,
period of use in the post war era.

BATTERIES FOR FARM RADIOS AND
HEARING AIDS will be available in
accordance with production schedules
previously announced, but flashlight
and other similar types of dry cell
batteries will no longer be available in
the usual quantities. In an amend-
ment to battery limitation order L-71
the production of flashlight cells are
cut to 35% of the 1941 rate.

Since batteries for farm radios are
considered so vital, but are neverthe-
less not as plentiful as heretofore, the
consumers durable goods division of
the WPB has issued a bulletin cover-
ing battery conservation. The bulle-
tin, which is free for the asking, is
known as WPB 2332. There are very
many helpful hints provided. We thus
urge you to write for a copy, particu-
larly if you own a farm type radio
set.

PROBABLY THE MOST IMPORTANT
PLAN OF THE DAY on the homefront
is the controlled materials plan, or
better known as the CMP plan. It
has been the subject of discussion not
only in many industrial circles, but in
all forms of meetings in Washington
among a variety of groups. With the
recent retirement of Ferdinand Eber-
stadt, interest in the plan assumed
front page prominence. It was indi-
cated at that time that the plan might
be changed. However according to a

This speaker is installed in the steel framework on ways for new battleship U.S.S. Alabama.
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statement issued by Charles E. Wil-
son, who is executive vice-chairman of
WPB, no change is contemplated. The
plan is a sound one providing distribu-
tion of critical materials, said Mr. Wil-
son.

“For example,” said Mr. Wilson,
“the B list, which covers specific items
not included in the A list, is being
interpreted and classified better to as-
sist manufacturers notwithstanding,
inte which category, A or B, the prod-
ucts which they make, fall. Class B
products are items normally sold on
the open market.”

Claimant agencies provide informa-
tion on the allotment of controlled ma-
terials to prime manufacturers of
class A products. Class B product
manufacturers receive their allotment
data from the WPB Industries Divi-
sion.

If any manufacturer is in doubt as
to the class into which a product falls,
he should write or wire the controlled
Materials Division, War Production
Board, Washington, D. C. providing a
full description of the article in ques-
tion. To assist manufacturers, many
government engineers are being sent
around. Many a radio plant has re-
ceived a welcomed visit from a CMP
man during the last few weeks. And
according to these visited manufac-
turers, and others who have put the
plan into operation, the plan is a most
effective one that will be of material
assistance in providing greater produc-
tion than ever before.

IT TOOK A YEAR’S SEARCH TO FIND
that a high resistance taped-con-
nection was the cause of a persistent
reduction in volume along the line of
one of our nation’s leading network
stations. Every time this reduced
signal effect was noted, the telephone
company troubleshooter would apply
the usual test means and find nothing
wrong. Yet shortly after the test was
completed, a decided drop in signals
again occurred. After an exhaustive
study of this puzzling situation, it was
found that a circuit in which the lines
were tied together in a very solid way,
but without the aid of solder, was
causing the trouble. It appeared that
every time the troubleshooter applied
the test circuit, the resultant voltage
delivered by this instrument, broke
down the residual resistance which
was causing the loss in the circuit.
Since because of physical difficulties,
it was impossible to change the method
of contact on the line, it was decided
to devise a system whereby rejuven-
ating voltages would be fed into the
circuit on a predetermined schedule.
With this unusual arrangement in op-
eration, the program levels have been
maintained and listeners no longer
complain about signal fades. Strange
what problems small things can cause!

TO HELP REPAIRMEN AND DEALERS
LOCATE parts and tubes or equipment,
a unique classified advertising service
has been begun by Sprague Products
Company. The service which is offered
(Continued on page 78)
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Testing aircraft receivers in a special humidity chamber.

away from the home front, coordi-
nated programs, wherein those that
have remained behind, assisted by
newcomers in the way of women and
men, have been most effective. Service
men and dealers have established
training programs that have been most
successful in providing new talent.
While these “freshmen” cannot par-
ticipate in all forms of servicing, they
are performing many tasks that serve
to expedite the servicing of receivers.

The victory line of replacement
parts will also be of material assist-
ance in providing an effective main-
tenance of receivers. In this respect
it must be remembered that most re-
ceivers have an operating life of up to
eighteen months before repairs are re-
quired. Thus there are quite a per-
centage of receivers that will require
no repairs. And in many of the re-
ceivers of the past year or two that
require repair, but minor adjustments
will be required. In most instances,
the repair will revolve about tube re-
placement. In this respect, the trouble
may be a more complex one. For
tubes do offer a problem today. Every
effort is being made to provide a sup-
ply for most receivers. There will be
unfortunately some types of receivers
for which tubes will not be available.
In many instances the ingenuity of the
repairman will come to the rescue. Ac-
cording to estimates from dealers, it
does appear as if the retirement of
receivers will be. in most instances,
due to lack of proper tubes.

THE CHIFF SIGNAL OFFICERS OF THE
NATION presided at one of the most
interesting meetings ever held, some
weeks ago. The occasion, the eight-
eenth annual dinner of the Veteran
Wireless Operators’ Association
brought together for the first time all
of the directing leaders of the com-
munication services of our military
units. In attendance were Major Gen-
eral Dawson Olmstead, Chief Signal
Officer of U. S. Army, Captain Carl F.
Holden, Director of Naval Communi-
cations; Captain E. M. Webster, Di-
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rector of Coast Guard Communica-
tions; Colonel A. W. Mariner, Direc-
tor of Air Corps Communications;
Colonel Berkeley, Director of Marine
Corps Communications, and Captain
Thomas Blau, Commandant U. S.
Maritime Service. Each received a
Marconi memorial reward for their
outstanding contributions to the art.
Acceptance comments were broadcast
over coast-to-coast networks. During
the broadcast messages, tributes were
paid to the valiant efforts of radiomen
of this nation. The outstanding work
of the radiomen in Guadalcanal was
also a featured topic of discussion by
the celebrated military authorities.
Another highlight of this dinner was
the unveiling of Ted McElroy’s code-
chart. This chart, contains for the
first time, every known code which in-
cludes the Arabic, Russian, Interna-
tional Morse, American Morse, Japa-
nese, Spanish, Flag Signals, “Q” sig-
nals, “Z” signals and many others.
Another outstanding celebrity in at-
tendance was Major General J. O.
Mauborgne, retired, former Chief Sig-
nal Officer, who spoke of the work
done in the Signal Corps during the
first World War. Incidentally it was
General Mauborgne who was respon-
sible for the installation of radio
equipment on a plane in 1912, that
provided the first concrete evidence of
the importance of aeronautical com-
munication. Major General Follett
Bradley, Commanding General, First
Air Force, who recently returned from
the epic trip to Moscow, and who in
1912 participated with General Mau-
borgne, was also present. He received
a special commemorative medal.
Radio, according to these celebrated
gentlemen, has become a vital link in
our military might . . . a tribute of
which we are exceptionally proud!

THE SIGNAL CORPS MEN are doing an
excellent job in the Asiatic theatre of
war, under supreme difficulties, said
Colonel Samuel S. Lamb of the Signal
Corps, during a recent return to Wash-
ington. Colonel Lamb, who is now in
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Members of Royal Canadian Corps in communications room.

India, pointed out that radio is truly
one of the most essential implements
of war in China, Burma and India,
where the distances are so great and
communications by means of wire are
practically impossible. In Australia,
New Caledonia and the Fiji Islands,
radio is also a most important factor,
said Major A. V. Wharton of the Sig-
nal Corps who also recently visited
Washington. Major Wharton spent
some two months studying the com-
munications systems in these remote
outposts. He found the boys in the
Signal Corps accomplishing the impos-
sible. With the most unfavorable con-
ditions to combat, the men of the Sig-
nal Corps completed every mission as-
signed to them, to provide effective
communications between a variety of
inter-island and battle-position posts.

PRACTICALLY THE ENTIRE FORCE
OF THE SIGNAL CORPS are now
housed for the first time in one build-
ing . . . the vast Pentagon Building.
Here we will now find Major General
Dawson Olmstead and his staffs, to-
gether with the staffs of the Chief of
Army Communications.

THE YEAR’S TEN OUTSTANDING MEN
IN RADIO were recently honored with
fellowship awards at the one-day win-
ter conference of the IRE. Receiving
these honors were Andrew Alford, In-
ternational Telegraph & Telephone
Company, for his design of shortwave
antennas; Peter C. Goldmark, Colum-
bia Broadcasting System, for his color-
television contributions; Lieutenant
Colonel Metcalf, U. S. Army, for his
vacuum tube development work; Irv-
ing Wolf, Radio Corporation of Amer-
ica, for centimeter-wave research, and
Ivan S. Coggeshall of Western Union;
Captain Jennings B. Dow, United
States Navy; Dorman D. Israel, Em-
erson Radio; Axel G. Jensen, Daniel
E. Harnett and Lee A. DuBridge for
their achievements in radio engineer-
ing.

Several interesting papers were pre-
sented at this conference. In a pres-
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Presenting latest information on the Radio situation,

HE ACTUAL PARADE OF V LINE
radio parts has begun, with trans-

formers as the grand marshal. As we
stated a short time ago, a compara-
tively few transformers will be in-
cluded in this new program. How-
ever, those that will now be available,
have been chosen since theyv provide
a greater variety of applications than
other types. Six types of power trans-
formers, two chokes, two interstage
transformers, a driver transformer and
three types of output transformers are
included in this new allotment of vic-
tory parts, at the present time. We
say, at the present time, for while
these types have been selected for the
first production run, sudden emergen-
cies may arise and cause a consequent
production change. Nevertheless, as
the program stands now, the power
transformers that will be available are
of the dual center-tapped filament
winding type, 2.5-6.3 and 2.5-5 volts,
with secondaries ranging from 0-350
and up to 200 milliamperes. In the
chokes, we will have the six and fif-
teen henry types. The interstage trans-
formers will be of the usual standard
style. The driver transformer will
have a voltage ratio of 1-1, 1.5 to 1
or 6-1. Output transformers avail-
able will have ratings of from 4 to
15 watts and primary impedance of
2500 to 15,000 ohms for two, four, six,
eight and fifteen-ohm voice coils.

Since the transformers finally chosen
will fit most receiver designs, the prob-
lem of practical replacement will not
be a difficult one. There will, of
course, be instances where some re-
design will be necessary. This will be
particularly true in those receivers
that have been custom-built or pro-
duced in very limited quantities. A
careful study of the circuits requiring
such redesigning will reveal in most
instances that the assignment is real-
ly not too difficult. However, since
many of those who will be engaged in
such servicing may not be too experi-
enced, some manufacturers are plan-
ning to release data that will show
how to make the necessary changes.

At this writing, it appears as if the
V line of fixed paper condensers, dry
electrolytic condensers and volume
controls will soon be formally adopted,
too. The data sheets now available
are still subject to change, because of
manufacturing and material problems.
However, before the next month rolls
around, there is every assurance that
a standardized group of these com-
ponents will also be available.
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by LEWIS WINNER

Radio News Washington Correspondent

When last we mentioned the V line
parts, we also stated that a lapse of
some time must be expected between
the date of approval and final release
to the public. This cannot be avoided
because of customary manufacturing
Manufac-
turers promise however that this “de-
lay-gap” will be kept to a really low
minimum of time.

Replacement coils, ballast tubes and
resistance cords are also expected to
be included in an additional allotment
of victory line parts that should be
announced within the next sixty days.

WHEN THAT HISTORIC LIMITATION
ORDER curtailing consumer receiver
manufacture was issued last June, con-
sumers were stunned. They felt that
now it would be impossible to buy a
new receiver. Then to add to this
problem, there was a sudden dearth of
replacement parts. And to make the
situation still worse, the ranks of re-
pairmen were being depleted by the
draft and recruiting campaigns. How-
ever, surveys made some thirty days
later seemed to show that all was not
as black as anticipated. And a succes-
sion of surveys made since that time
has further shown that the situation
is far from hopeless.

For instance, even though receiver
manufacture was halted by everyone
within about thirty days after issuance
of the limitation order, dealers

A British mobile wireless van in
aclion in the Western Desert.
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throughout the country, in the larger
centers, of course, report that re-
ceivers are still available. The variety
is not as great. And it is not possible
to satisfy the individual demands, but
there appeared to be sufficient re-
ceivers to maintain listening response
at a substantial level. The smaller
type receivers, popular with so many,
may be classified as the real victims
of the limitation order. In view of
their popular price and convenient
size, the rush to buy these types was
greater than the larger consoles. Ac-
cordingly dealers’ shelves are not too
plentiful with table model receivers
or portables. While the exact quanti-
ties of these types available now has
not been tabulated, the survey seems
to indicate that the supply should last
at Jeast until the summer months. In
the console and larger table model
type of receiver, the picture is much
brighter. Dealers report that if there
is no sudden surge of buying, and it
doesn’t appeafl as if there will be, the
present stocks should last until next
autumn and even perhaps into the
winter.

There are still warehouses with
close-out stocks stored away in some
large centers. Every now and then re-
leases of these lots are made and
dealers have an opportunity to replen-
ish their shelves.

While there are not too many of
these sources of supply, those that do
exist may serve to provide a supply of
receivers for many months beyond the
anticipated “end-of-supply”. Consoli-
dations of small and large stores are
providing another source of supply for
many dealers. Many dealers are also
closing up their shops for the dura-
tion and selling out. This source of
supply has been an effective one, par-
ticularly in the small communities
where the shelves have not been too
full at any time. The smaller com-
munity store unfortunately has been
the greatest sufferer of receiver avail-
ability. Plans are afoot now to equal-
ize distribution, using a metropolitan
area as a focal point of such distribu-
tion. Washington hopes that with such
a plan, whatever receivers are avail-
able can be made available to 