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No. 5 OF

A SERIES EXPLAINING

THE USES OF ELECTRONIC TUBES IN

INDUSTRY

Deep cut or shallow ... electronic
tubes maintain top producticn speed

LIKE some silent guiding hand, a G-E
electronic tube is busy at the benches
and lathes of industry — cutting pro-
duction costs and speeding war output.

Thistube is the thyratron, a lightning-
fast automatic switch. TIis job is to
keep machine speed constant regard-
less of variations in load so that pro-
duction continues without interruption.

Thus, on the cutting lathe, in turning
steel parts where depth of cut varies

How the General Electric thyratron
tube makes possible the simple
and accurate control of motors

from deep to shallow, the thyratron
automatically supplies the right amount
of power to hold the speed of turning
exactly constant, whatever the load.
On textile looms where variation of
driving speed may result in imperfect
clcth, the thyratron assures a uniform
motor speed for perfect weaving.
Fast to a split cycle, accurate to a
hair, the thyratron is at once a syn-
chronous switch and a rectifier that

enables DC motors to operate from
an AC power supply.

It is the purpose of the G-E elec-
tronic tube engineers to aid any manu-
facturer of electronic devices in the
application of tubes. General Electric,
through nation-wide distribution, is
also prepared to supply users of elec-
tronic devices with replacement tubes.

FREE BOOKLET ON ELECTRONIC TUBES

Send us the names of interested men in vour
plant and we will keep them informed of elec-
tronic developments. For example, we would
like to mail without charge an illustrated book
entitled “How Electronic Tubes Work,” writ-
ten in easy and understandable language, and
showing typical electronic tubes and their
applications. Address Electronics Department,
General Electric, Schenectady, New York.

Tune in “THE WORLD TODAY" and hear the
news direct from the men who see it happen,
every evening except Sunday at 6:45 P.M.
E.W.T. over CBS. On Sunday listen to ‘‘The
Hour of Charm’ at 10 P.M. E.W.T. over NBC.

GENERAL @ ELECTRIC
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ST ting Acquainted  With  Receiver Servicing.” -
g to show you h ractical it is to train for AW TO TRAIN
3 -\ _w_{,:.-_;am_t, you ow pra T AT HOME AND
—— T —WN‘[[D WiTH Radio in spare time. It’s a valuable lesson.
|| GETTING ACQUAY Study  it—keep it—use it—without obliga- /‘/
i | RECEIER SERVICING tion! Tells how “Superhet” Receivers work, ’2
e | - gives hints on Receiver Nervicing, Locating
T Defects, Repair of Loudspeaker, I. 1". Trans-
> former, Gang Tuning Condenser, ete. 31 illus-
b trations. And with it I'll send my FREE 64- A o i Y
page book. “Win Rich Rewards in Radio.” It \-} v
i : describes many fascinating jobs Radio offers, ex- 3 - %7 ;';" g*;f) =
b : plains how N.R.I. trains you for good pay in { . {a Al R 8
Radio! (2 \X& ~~N oA
! = e 9 i & aomare wpres |

GET BOTH FREE

I will send you this FREI Lesson. “Cet-

See How | Train You at Home in Spare Time to

T I
' e J. E. SMITH
_ President
e A E National Radio
NS ' Institute
4 Established
‘ £l 28 Years

| Trained These Men

$10 a Week in Spare Time

“l repaired some Radio sets when I

&5 & vwas on my tenth lesson. I really don't

3 i see how you can give so much for suph a
K amall amount of money. I made %600
- in a year and a half, and I have made an

L average of $10 a week--just spare time.”’
JOHN JERRY, 1337 Kalamath St., Denver, Colo.

$200 a Month in Own Business
‘For several years | have been in ‘

business for mvself making around $200 T
& month. Business has steadily increased. £/

1 have N.R I. to thank for my start in g
this field.” ARLIE J. FROEHNER, 300 b
W. Texas Ave, Goose Creek, Texas. o

Lieutenant in Signal Corps

?“ 1 I cannot divulge any information

’ B4 .= to my type of work, but 1 can sav

P that _N.R.l.. training is certainly coin-
} ;‘h W ing in mighty handy these days

| Name and address omitted for military
" reasons,

EXTRA PAY

IN ARMY, (o)
NAVY, TOO |- /
Men likely to po
into  military ser-

vice, soldiers, sailors, marines, should mail the
coupon now! Learning Radio helps men get
extra rank, extra prestize, more interesting
duties, MUCH HIGIHER PAY. Also prepares
for pood Radio jobs after service ends. Over
1,700 service men now eurolled.

September, 1943

Here's vour chance to get a good job
m a busy wartime field with a bright
peacetime future! There is a real shortage
todav of trained Radio Techmnicians and
Operators. So mail the Coupon for my
FREE TLesson and 64-page, illustrated
book, “Win Rich Rewards in Radio.”” Sce
for yourself how you can train for Radio
at home in spare time!

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
have joined the Army and Navy. Fixing
Radios pavs better now than for years. With
new Radios out of production, fixing old
sets, which were formerly traded in, adds
greatly to the normal number of servicing
Jobs.

Broadeasting Stations, Aviation and Po-
lice Radio, Ship Radio and other communi-
cations branches are serambling for Operat-
ors and Technicians to replace men who are
leaving. You may never see a time again
when it will be =0 easy to get started in
thix fascinating field. The Government too
needs hundreds of competent civilian and
enlisted Radio men and women. Radio fac-

tories, now working on Government orders

for radio equipment, employ trained men.
And think of the NIEW jobs Television, I're-
quency Modulation, Electronics and other
Radio developments will open after the war!
This is the sort of opportunity you shouldn't
pass up.
Many Beginners Soon Make $5,
$10 a Week Extra in Spare Time
There’s probably an opportunity right in
vour neighborhood to make moneyv in spuare
time fixing Radios. I'll give you the train-
mg that has started hundreds of N.R.I.
students making 5, $10 a week extra within
a few months after enrolling. The N.R.L
Course isn't something just prepared to tuke
advantuge of the present market for tech-
nical books and courses. Tt has heen tried,
tested, developed, perfected during the 28
years we have heen teaching Radio.

Start Now Toward Radio’s

Rich Rewards!

AMAIL THE COUPON! I'll send you the FREE
Lesson and 64-puge, illustrated book. No obligution.
You'll see what Radio offers YOU. You'll read more
than 100 letters from men [ trained telling what they
are doing, earning. And youll have my FREER
lesson to keep. No salestnan will call. Mail the
Coupon. NOW in envelope or pasted on penny
posteard!—J. E. SMITH, President, Dept. 3JR,
National Radio Institute, Washington-9, D.C.

TRAINING MEN FOR VITAL RADIO JOBS

Mr. J. E. Smith, President, Dept. 3JR

\uSssEEsESEEEEEEsEEsREEEES
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Goop For Borw v i FREE

NATIONAL RADIO INSTITUTE, Washington-9, D. C.

Mail me FREE, without obligation, vour Sample Lesson and 64-page book, “Win Riech Rewards
in Radio.”” (No Salesman will call. Please write plainly.)
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HE demands upon radio for
post-war aviation will reach huge
proportions just as soon as peace is
declared. With thousands of Air Force
and other pilots returning to civilian
life, there will be an ever increasing
demand for small private planes by
these men in order to satisfy their de-
sire for fast transportation and to give
them a chance to take full advantage
of the skill that they have acquired in
flying many types of military aircraft.
It appears that the most serious
problem which will have to be solved
will be that of providing highly effi-
cient “policing” of the airways. Radio
communications, together with radi-
onic devices, will in large measure solve
this particular problem. However,
many violations are bound to creep in
and it is reliably predicted that there
will be many cases where former mili-
tary pilots will be arrested for reck-
less flying, hedge-hopping, etc. Many
of these pilots will fly for the mere
thrill of traveling by air in a high-
speed craft. It may be necessary to
install a vast network of radio stations
in order to report such violations by
radio. Radio-equipped patrol planes
will then be notified of such violations
and they in turn will be able to com-
municate directly with the offending
craft. These “radio cops” would oper-
ate in similar fashion to state police.
They would be capable of overtaking
the guilty fliers and directing them as
they saw fit.

It will be a bit difficult for many of
the new private fliers to become famil-
iar with the lighter type of airplane.
Many of them will not be satisfied to
travel at 90 m.p.h. when they have been
behind the stick in a 300 m.p.h. bomber.

Many other problems will have to be
met and solved in order to keep our
airways safe for all services. New ra-
dionic devices have already been de-
veloped which are fully capable of pre-
venting collisions in mid-air and others
make it possible for the pilot to fly
“blind” by the use of new radionic in-
struments.

It is predicted that the heliocopter

(Continued on page 90)

RADIO NEWS
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ELECTRONICS... A MIGHTY WEAPON

. - :

This is ELECTRONICS in operation . . . but
not until the full facts are released will you be
able to see all the technical developments.

ILECTRONIC

= AL hysically, are assemblies
DEVICES Ef components, each one
contributing its share toward making the in-
strument function. Among the many activities
of American Radio Hardware is the manufac-
ture of over one hundred parts used in
ELECTRONIC equipment and applications.
That our components are used in the produc-
tion of this mighty weapon is in itself a fine

tribute to our skill and our facilities. ELECTRONIC equipment is comprised of
many individual components . . . plugs,

jacks, insulators, ete.

With electrical and mechanical tolerances as critical as they are nowadays,

\\}\
ﬂu@%ﬁg -{T"\“'" all of our components have been improved to a commanding degree. When
2 5

they are released for general use, they will be able to serve you better than
ever before. Your inquiries regarding the entire ARHCO line are welcomed:

476 BROADWAY ¢ NEW YORK 13, N. Y.

MANUFACTURERS 0OF SHORT WAVE . RADIO . TELEVISION . SOUND EQUIPMENT

Seprember, 1943
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PRECISION CUTTERS OF QUARTZ FOR
COMMUNICATIONS AND OPTICAL USES

¢ RADIO NEWS
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There’s History Behind “Every
JAMES KNIGHTS CRYSTAL

For many years, key men of our carefully built organi-
zation have pioneered, “researched”, and developed
the manufacture and application of precision cut
quartz crystals. As engineers, physicists and operators
from American, Foreign and U.S. Govermment technical
schools, they have consistently contributed history
making graphs, inventions and methods to the Crystal
industry in general and to James Knights Crystals in
particular. With such a practical achievement back-
ground, it is understandable that James Knights Crystals
d meet and satisfy the most intricate specifications.

1_“‘
%
< - W
There's efficiency in concentration. We manufacture but one pro- . A section of the experimental and testing laboratory. Here is an
duct—precision cut quartz crystals. All of the skill, experiemnce important reason why we were cne of the firstmanufacturers after
and output of our staff is concentrated on crystals exclusively. Pearl Harbor in actual quantity production of quartz crystals meet-
Above is a corner of the lapping and calibrating department. ing Governmental specifications. What are your requirements?
SANDWICH, ILLINOIS PHONE 65

September, 1943
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FULL SIZE

THE NO. 32150
THRU-BUSHING

Another exclusive Millen
"“Designed for Application”
product. Efficient, compact,
easy to use and neat appear-
ing. Fits 4"’ hole in chassis.
Held in place with a drop of
solder or a ‘nick” from a
crimping tool.

JAMES MILLEN
'MFG. CO., INC.

. MALDEN
MASSACHUSETTS

IN DEFENSE AND INDUSTRY

by LEWIS WINNER
RADIO NEWS Washington Correspondent

Presenting latest infermation on the RRadio Industry.

ASSEMEBLERS OF THE DISTRIRB-
UTO®R and retailer type will hereafter
have to abide by a price ceiling formu-
la established by the OPA. This step
was taken in view of the extended
practice of dealers and distributors of
assembling chassis into phono cabinets,
and modernizing an assortment of
equipment for general sale, not as cus-
tom built units but rather as produc-
tion units.

The ruling, which became effective
July 26, adjusts prices for the public
on a more uniform scale. In many in-
stances price levels will be scaled down.
Heretofore price control has been sub-
ject to the general price regulation or-
der of March, 1942. This regulation,
however, did not cover units of the as-
sembled type as a whole, but rather
individually. The new regulation does
not affect the receivers or phonographs
that were made by standard manufac-
turers up to and including the summer
of 1942.

There are two types of price ceil-
ings. One covers equipment made by
distributors and the other is for re-
tailers. Maximum prices to be charged
by distributors are to be determined
by taking the unit direct cost of the
model being priced, adding 122% to de-
termine the dealer’s retail price and
subtracting 40% from the latter to ar-
rive at a maximum selling price to re-
tailers. If the distributor wishes to
sell at retail, he will add 82% to the
unit direct cost of the model. The re-
tail ceiling is determined also by the
829, addition to the unit cost.

These unit direct costs are deter-
mined by taking either the invoice cost
of the parts, or the ceiling prices for
the chassis cabinet and other parts.
All markups established are based on
the average March, 1942, trade prac-
tices. After the ceiling prices have
been determined they have to be sub-
mitted to the nearest regional office of
OPA. The models must not be offered
for sale until 15 days after the price
ceiling data has been submitted and
approved. And any change that might
reduce the unit direct cost by more
than a dollar must be subject to a new
price ceiling.

So that the consumer will be com-
pletely familiar with the maximum
price, tags will be attached to each of
the assembled units.

A unique price ceiling schedule cov-

www.americanradiohistorv.com

ering used and rebuilt receivers has
been put into effect in Canada. The
schedule of prices covers table and
console receivers made previous to 1934
as well as from 1934 up to 1942. In-
cluded in the schedule are . . . table
models made previous to 1934, $29.00;
table models, 5-tube style, 1934 to 1937,
$25.00; 5-tube consoles, 1934 to 1937,
$35.00; console models, 8-tubes and up,
1934 to 1937, $65.00; consoles, long and
short-wave, 8-tubes and up with push
buttons, $89.00. On the newer type
consoles and table models, prices rang-
ing from 75% to 90% of the original
list price are used as price guides. The
schedule also includes combination
units with list prices of $300.00 and up.
The schedule is quite complete and has
covered every possible type of receiver
available. The order which was issued
by the Wartime Prices and Trade
Board has been accepted favorably by
dealers. Washington has also shown
a keen interest in the schedule, which
although quite compact, seems to an-
swer the price ceiling problem very
effectively.

The subject of price control received
an effective analysis in the current is-
sue of Dunn’s Review. Willard L.
Thorp in this issue points out that price
control enforcement depends upon the
public. It is not enough merely to
abide by the rules, he says. Every ef-
fort must be made to avoid cheating,
he stresses.

Yes, every one, from consumer to
manufacturer, must cooperate in price
ceiling control. We can control its
effectiveness.

A REPORT THAT WPRB HAS AU-
THORIZEID the conversion of one-
half of the alleged existing one-million
new auto sets, into home receivers, was
emphatically denied by Frank McIn-
tosh, chief of the Domestic and Foreign
Radio Branch, Radio and Radar Divi-
sion, WPB. Mr. McIntosh said that
such wholesale conversion constitutes
a violation of the old limitation orders
1.183 and L44, as well as the present
order L265. Reported violators are
being investigated immediately, ac-
cording to Mr. McIntosh.

The WPB does not plan any program
for conversion at the present time,
since it does not feel that there is an
urgent need for this equipment now.
According to Mr. McIntosh, there is a

RADIO NEWS


www.americanradiohistory.com

' 53 T Y ——— —
a o . T

i

REPRINTED TO SHOW REVISED PRICES

WY americanradiohistorv.com



www.americanradiohistory.com

TO DRAW YOUR OWN

"
syt -,

FRANK FAX

ERE is a new and improved
little tool-of-the-trade — the
Sylvania Symbol Guide.

Just the thing for radio men who
draw their own circuits and dia-

grams.

il
SHH

The new guide is made of trans-
parent plastic so you can see your
work while drawing. It comes in
a heavy paper envelope and con-
tains a complete set of working
instructions. Price for this handy
pocket tool is only 25 cents. If
your jobber does not have one in
stock, write to Frank Fax, Dept.
RN-9, Sylvania Electric Products
Inc., Emporium, Pa.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION

10

S POT

decided difference between a demand
and a need for receivers today. He said
that surveys showed that 929% of the
homes throughout the country are
equipped with radios. This constitutes
an effective percentage for the nation,
said the WPB official.

ALTHOUGH DIMINISHED
STOCKS OF ALL KINDS OF RE-
CEIVERS have been reported by many
stores, some retail establishments still
seem to be able to gather enough re-
ceivers together to hold special sales.
Recently, for instance, John Wana-
maker in New York ran a large ad in
a newspaper, advertising hundreds of
receivers for sale. The display did not,
of course, cover portable and table
models, but there were plenty of con-
soles available in all price ranges. Re-
ceivers in the $59.00 to $129.00 cate-
gory, of console structure, appear to be
the most available type of receiver to-
day, where receivers are available.

Radio departments in furniture and
department stores report that there
will be enough receivers available for
the next few months. In anticipation
of this sellout, many of the radio de-
partments are being converted to rec-
ord and cabinet departments.

The black market has become a
strong factor in closing many depart-
ments. It has been impossible to date
to trace the exact source of equipment
being made along black market trends.
However experts from the WPB and
the industry itself, are conducting in-
vestigations daily, in an effort to de-
stroy this evil.

The sale of reconditioned and second
hand receivers originally believed to
be a panacea for retailers, has not met
with much success. Consumers have
been reluctant to purchase such equip-
ment unless a guarantee of servicing
accompanies the sale, and many stores
have hesitated to sell reconditioned
equ1pment in view of the possible serv-
icing problem. There is, of course, no
denying that it is entirely possible to
recondition receivers most effectively.
However expert attention is essential
in the initial operation. Many dealers
claim that this exacting attention is
not possible in all quarters because of
time and manpower problems. Many
in governmental and private industry
circles still believe that reconditioning
has possibilities, and accordingly are
studying the procedure carefully.
Time will tell.

PLANS FOR THE PRODUCTION
OF ENGLISH UTILITY SETS have
been shelved again. A statement from
the Board of Trade in London indicates
that there is no likelihood of utility
radio sets being put on the market
within the next few months. In fact,
no decision has even been reached to
make these sets. The statement em-
phasized the fact that radio equip-
ment is too vital a necessity for the
Services to permit production of civil-
ian sets in any quantity at the present
time. Of course, it must be remem-
bered that in December there were still

www.americanradiohistorv.com

R AD

I O N EWS

some 136,000 ordinary sets in the proc-
ess of completion. At the present time,
about 40,000 have been completed.
Production of these receivers, known
as domestic wireless sets, should be
completed and released during this
year.

At the present time, the engineering
specifications on the utility model call
for a battery and an a.c./d.c. three-
tube model, capable of receiving about
four or five stations.

Board of Trade president Dalton re-
vealed in the House of Commons re-
cently that he expects American re-
ceivers to be imported under the Lend
Lease Act in the near future. The pos-
sible importing of these receivers plus
the release of the domestic wireless
units will be sufficient to care for
present requirements.

INTENSIVE EFFORTS BY O0CD
CHIEF JAMES M. LANDIS have re-
sulted in a major victory for the WERS.
Hereafter the War Emergency Radio
Service units will be able to go into
action during emergencies endanger-
ing life, public: safety or important
property, for essential communica-
tions relating to civilian defense or na-
tional security. Under the new regu-
lations WERS units will also be able
to operate in the event of floods, fires,
hurricanes, riots and other local emer-
gencies, whether or not telephone and
telegraph services are In operation.

This is quite a change from the
original ruling which permitted WERS
to operate only during or immediately
following actual air raids, impending
air raids or other enemy military op-
erations or acts of sabotage to estab-
lish a center of communications for ci-
vilian defense.

WERS systems have been estab-
lished in scores of communities
throughout the nation to serve you
and I, if and when emergency calls.
Too much praise cannot be given to
the volunteers of the WERS, for their
outstanding work in developing this
vital communications link.

THE TUBE SITUATION HAS
FLARED INTO PROMINENCE
AGAIN. A poignant letter from NAB
president Neville Miller to the Honor-
able James F. Byrnes, director of War
Mobilization, explaining the necessity
for action now, in providing tubes for
civilians, prompted Ray C. Ellis. direc-
tor of the WPB Radio and Radar Di-
vision, to practically guarantee pro-
duction of at least a minimum number
of civilian tubes for the third quarter.

The letter from Mr. Miller said . . .
“No directive is in effect to insure pro-
duction of tubes in the quantity and of
the type required to satisfy critical
needs. But there exists in the WPB a
program which should solve the prob-
lem immediately if put into operation.”

Although in Mr. Ellis’ reply to Mr.
Byrnes, no specific quantities were
mentioned, it has been assumed that
between two- and three-million tubes
a month will probably be made avail-
able. These figures were cited by Mr.

RADIO NEWS
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HERE IS YOUR SUCCESS CHANCE

BE A

SPRAYBERRY TRAINS YOU
QUICKLY FOR WAR
AND PEACETIME WORK

‘ You Learn in Easy Step-by-Step Stages
IF YOU REMAIN A No Previous Experience Needed
CIVII.II.\N OR ENTER R The offer I make you here is the opportunity of a life-

time. Be wise ... look ahead! Plan now for a wonder-
M"-lTARY SERV'CE o o o ful future in the swiftly

expanding field of Radio-

. e . Electronics INCLUDING Radio. Television, Frequency
Radio Tr0|n|ng Will Modulation, and Industrial Electronics. Then, think

of the IMMEDIATE possibilities in Radio during war
Enhance Your Future! time. They're tremendous! Best of all, it’s easy for the

beginner to get started through my quick, practical

e READ THESE LETTERS » = 'r2inins.
. ‘ PREPARES YOU FOR A BUSINESS OF YOUR OWN

! One Job Nets About $26.00 . . . . or Good Radio Jobs, Civilian or Military
“Since last week I ofixed 7 radios, al De . A i =Heo . .
mm_[);)i“;\ i (R (it L The Sprayberry course is short, intensive, and give vou the broad fundamental
working on an aplitler system.  This and interesting. It starts right at the principles so necessary as a background
job alone will net me about $26.00.  As beginning of Radio. You can’t get lTost.
Iong as my work heeps comin

no matter what branch of radio you need

# in this It

way, I have only one word 10 say and , -‘:9‘“x 11.16_ various vS\l‘hJel-ts across in to specialize in. Soon vou'll be gqualified
that is “Fhanks to my Sprayberry (rain- such a clear, simplé way that you under- for a good payving job in one of the na-
ing’ and I an ot a (l\m boast about stand and remember. I malke it easy for tion’s Radio plants deoing war work OR.
:;ms‘en-'(\)'!"li“l“_“'-\‘.O'u-l';. AMIN. North vou to learn Radio Set Repair und Instal-  if you enter the Army, Navy, or Marines,
. lation Work . . . by practical proven, time my training will help vou win higher rat-
Sprayberry Graduate Wins texted methods. I teach you how to in- ing and better pay. Let me prove what

Out in Army Test stall and repair Llectronic Equipment,
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UILDING “war ears” for the

U. S. Army Air and Signal
Corps is our job in this war.
We're proud of the famous sen-
sitivity and clear reception of our
Radio Phones — proud that Uncle
Sam is using so many of them.
We're proud, too, that we're
beating our war production
schedules!

Murdock Radio Phones have
solved many civilian communica-
tion problems, too. May we help
you?

Write to Dept. 46 for Cata-
logue.
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Miller in his letter to Mr. Byrnes, In-
cidentally the tube figures given by
Mr. Miller were predicated on the
maintenance of one set per home, ex-
cluding automobile and portable re-
ceivers.

Although there has been an im-
provement in the battery situation,
many farmers are still complaining
that they are not able to secure all the
batteries they need. However, this
problem will also receive instant at-
tention by the Consumer Durable
Goods Division, as well as Mr. Ellis’
division as a result of the survey or-
dered by Mr. Byrnes.

Real action seems to be coming!

OWI AVTHORITIES have put their
short-wave expansion program into
high gear. In New York alone, five

| high-power transmitters will soon be

on the air for OWI.

On the grounds formerly occupied
by the transmitter of Columbia Broad-
casting System’s key station, WABC,
construction of two 50-Kilowatt short-
wave transmitters, has already begun.
In charge of the new undertaking is
CBS engineer Henry O’Neil.

Four short-wave units will be in-
stalled in the former transmitter house
of WJZ. Three of these new trans-
mitters will be provided by OWI,
while the fourth unit will be built by
NBC of parts on hand. The standard
broadcast transmitters of WJZ are be-
ing moved closer to New York in ac-
cordance with permission granted by
the FCC. WJZ has a 50-kilowatt
standard transmitter and a 25-kilowatt
auxiliary transmitter. When the sta-
tion moves, the auxiliary transmitter
will be moved first.

According to James O. Weldon, act-
ing chief of the Bureau of Communi-
cations Facilities of the OWI Overseas
branch, American international broad-
casting facilities will be expanded rap-
idly at many points during the next
months.

THE NEW HELMETS OF THE
ARMY have prompted the design of a
new type of head set. It is a compact
flat type unit which fits snugly under
the helmet. To eliminate outside
noises the new helmet employs a soft
plug which fits into the orifice of the
outer ear. This unique plug also has
sanitation value, since with every head
set issued, comes a new plug. Accord-
ing to tests made in laboratory and
field, an extremely flat frequency re-
sponse is available with this new head-
set.

A NEW SCIENCE. WITH A NEW
N.AME appears to have been added to
the roster. It is known as Opti-onics.
The term seems to have originated in
optical circles where optical systems
for television are being devised.
According to J. H. McNabe, presi-
dent of Bell and Howell Company, the
term Opti-onics appropriately describes
the science in which the work of the
optical engineer is predominant. We
must remember too, he said, that in
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the physical world we reach a point

where radio waves take on many of

the characteristics of light waves.

The need of optical science or Opti-

onics is necessary to achieve satisfac-

tory results, explained Mr. McNabe.
Welcome Opti-onics!

FEW VOLUNTARY GROUPS
MAVE BEEN AS ACTIVE in defense
work as the Civil Air Patrol or CAP.
Organized a week before Pearl Har-
bor, CAP has grown to a force of 75,-
000 operating out of nearly a thou-
sand airfields throughout the country.
Now an auxiliary arm of the Army
Air Force, it has become a vital unit
of defense. And radio is playing its
dominant role as usual.

So essential has radio proved itself
that many States have conducted
drives to purchase equipment. The leg-
islative branches of States have also
exhibited their interest in radio. The
Virginia General - Assembly appro-
priated $5,400 recently to install two-
way radios in CAP planes. In Detroit,
a contribution of $15,000 went into the
construction of an operations office on
wheels containing a portable trans-
mitter that could be used on planes,
too.

Local talent in the form of commer-
cial pilots, instructors, electricians,
and radio repair men have added their
bit to the staffs of CAP. In some com-
munities schools have been set up by
flight communication officers to ex-
plain beacons, radio direction finders,
flight theory and the mathematics of
navigation. Many of these volunteer
teachers are veteran professionals of
worldwide fame.

Thus far, CAP pilots have flown over
a total of 20 million miles. CAP pi-
lots have spotted more than 140 sub-
marines for the Army, Navy and Coast
Guard. They have participated in the
sinking of some submarines, and many
off-shore patrol missions, which
brought rescue to crews of torpedoed
tankers.

Yes, the CAP is doing a real job.
Our hats are off to them!

TELEVISION AFTER THE WAR
is being discussed vigorously in Eng-
land at engineering meetings. Com-
ments made by such authorities as B.J.
Edwards, O. S. Puckle and others in-
dicate interesting postwar trends.
According to Mr. Edwards, for in-
stance, a picture construction of ap-
proximately 800 lines interlaced to
produce 25 complete pictures per sec-
ond will require a video frequency of
20 mc. And, he explained, if we con-
sider double side band transmissions,
the transmitter will have to be modu-
lated over a band width of 40 mega-
cycles. This means that a minimum
carrier frequency of 40 mc. will be
necessary. Propagation difficulties
which, of course, will prevail will have
to be considered, explained Mr. Ed-
wards. He pointed out that building
reflection, offered great difficulties, too.
However, he said, reflectors should of-
fer a solution to this problem. A parab-
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oloid not greater than two feet in
diameter could be used. Mr. Edwards
also described the use of a community
antenna which could be elevated to
the necessary height, connected to a
suitable detector and amplifier that
would provide distribution of a signal
at video frequencies over a local co-
axial cable network. Mr. Edwards
stressed that such a system would elim-
inate the need for a signal frequency,
i-f amplifier or detector. Such a meth-
od, he said, would be extremely prac-
tical in New York in view of all the
high buildings.

According to Mr. Puckle a maximum
frequency of 100 mec. is all that would
be necessary for standard television
transmission. For color or stereo-
scopic television, higher frequencies
might be requisite, said Mr. Puckle.

L. H. Bedford provided some inter-
ésting data on the number of lines that
offer the best results in television. He
said that he had made repeated tests
of viewing angles in motion picture
theaters and found that an acceptable
viewing distance was around six times
the picture height. A wider viewing
angle than this at home, would not, of
course, be necessary. Therefore, he
said, if we accept the fact that a 405-
line scene can be seen from eight times
the picture height without line reso-
lution, the increased number of lines
required to allow the viewing distance
to be reduced to 6 times the picture
height is 8/6 X 405 = 540. The near-
est standard equivalent to that would
be 525 lines. For such transmission he
said, a 3.2 megacycle video band would
be practical.

Interest in television in this country
continues at a merry pace, too. Allen
B. DuMont has just filed a request with
the FCC for the reinstatement of a
commercial television station applica-
tion for Washington, D. C., to operate
on channel 1, or 50 to 56 megacyles.

The New York television station of
DuMont, W2XWYV, is on the air every
Sunday and Wednesday evenings. The
Sunday evening programs transmitted
from 8:30 to 10:30 are on a scheduled
program basis, while the Wednesday
evening programs are experimental.

Business groups, student bodies and
lecture hall audiences are being told
in no uncertain terms, of post-war tele-
vision possibilities. The bills pending
in Congress all have clauses on tele-
vision control. This time it appears
television will not be an experimental
gesture, but a practical public project.

oUnR OLD RELIABLE FRIEND,
WWV. transmitting standard audio-
frequency notes for frequency checks,
is still very much on the job. Today,
the 440-cycle note, which corresponds
exactly to the tone A4, above middle
C, is being used to check the perform-
ance of transmitters, receivers, quartz
crystal oscillators and other similar
equipment.

The tone, which 1is accurate to
within one part in ten million, is trans-
mitted by the Bureau of Standards
every day throughout the year on a
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special schedule. In the early days
WWYV was the pet of all amateurs.
Today, it’'s one of Uncle Sam’s best
friends.

RADIO BROADCASTING played a
stellar role recently out West, when
two carloads of shells caught fire and
rained shrapnel over miles of country.
When the shells began to burst, the
telephone lines became clogged with
calls from every one in the area. How-
ever, timely broadcasts by local sta-
tion KFXJ explaining the cause of the
explosions and urging everyone to re-
main under shelter, not only stopped
the deluge of calls, but prevented many
fatalities as well. Hourly bulletins also
disclosed areas in which shells had
dropped, urging listeners not to pick
them up as souvenirs. The station’s
activities were applauded by the police
and military authorities.

A STATIC CONTROL that really
works, is now available according to
Gilbert J. C. Andresen, research physi-
cist for the Goodyear Tire and Rubber
Co. His device, known as a radio static
neutralizer, subdues static to a point
where it no longer interferes with re-
ception, say the Goodyear officials.
They admit that the device is not
equal to f-m, but it can reduce or elim-
inate some kinds of static which bafile
a-m, they say. Before a group of re-
porters, the device seemed to do its
work well. However, the static pro-
duced was by artificial means and the
instruments employed were of special
construction. However, experts pres-
ent did admit that the control was
quite effective and had real commer-
cial possibilities.

At the present time, this control is
being employed by the military for
special equipment. Incidentally, the
entire device which is about 4”"x2"x
24", weighs less than six ounces.

THE FOUR FREEDOMS received a
new series of definitions in London re-
cently, when Sir Robert Watson Watt,
addressed the Radio Industries Club on
postwar problems. He said that the
four freedoms necessary to the broad-
cast listener were freedom of choice,
freedom from distraction, freedom
from distortion and freedom from in-
terference. Sir Robert claimed that
six different programs were required
to offer him freedom of choice. Inter-
ference from static and cross modula-
tion were not beyond elimination, he
said.

In commenting on piped radio, Sir
Robert said it had its place as a sup-
plement to radio. It could not, how-
ever, really take the place of radio, he
explained, since it limited the four
freedoms.

THE WHEATSTONE RBRIDGE had
a birthday recently . . . its hundredth.
For on June 15, 1843, Charles Wheat-
stone presented his famous Bakerian
lecture, describing among other notes,
a ‘“differential resistance measurer,” or
(Continued on page 56)
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IT’S IN THE NAVY NOW

We can tell you about this motor driven, time delay relay because it has been used

for years in peace time activities as a time control in drying systems, heat treating

ovens, illumination and many other applications.

NOW IT’S IN THE NAVY. The positive action, ruggedness and resistance to shock
and vibration of this relay, make it ideal for alarm control, communication circuits
and for the protection and timing of many kinds of equipment. Manufacturers who
are doing essential war production can often find:items in the regular line of Ward

Leonard Controls that will serve their needs without the delay of extensive redesigning.

RELAYS - RESISTORS - RHEOSTATS

Electric control SWLZ devices since 1892.

WARD LEONARD ELECTRIC CO., 47 SOUTH ST., MT. VERNON, NEW YORK
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Twenty-four Hour Vigilance
.« . the SUPER-PRQO “series - 200"

WENTY-FOUR HOURS every day HAMMARLUND radio

receivers aid in defending the United Nations against air attack.
Sound electrical and mechanical design, together with accurate work-
manship, make the “SUPER-PRO” superior in performance under the
most adverse operating conditions.

THE HAMMARLUND MFG. CO., INC.
460 West 34th Street, New York, N. Y.
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CARCTIC NETWORKS

Unloading radio equipmant at an Arctic
post, in July, from annual supply shup.

Erecting a wind-driven generator. usad
to obtain power for station operaticn.

\&\\
}

Sepiember, 1913

by S.

G. L. HORNER

Radio Division, Hudson’s Bay Co.

Many adventures are encountered in the construc-

tion and operation of the Arctic Radio Network.

ITH the start of 1934, the
WGovernor and Company of Ad-
venturers of England, Trad-

ing into Hudson Bay, or as they are
more commonly known in Canada and
the United States, the Hudson's Bay
Company, had completed 264 years of
operating Fur Trade Posts throughout
Canada’s great north country. Due to
the type of business engaged in and
to the size of the country, with its very
meagre white population, few of these
trading posts or trading settlements
had any form of modern communica-
tion between themselves, or with the
nearest center of civilization. The odd
post that had it, was generally a point
at which there was a radio station
operated by one of the Government
services. In most of these instances,
the bulk of the traffic was still handled
on long wave only and short wave ra-
dio had not been developed to any
great extent throughout this vast arc-
tic and semi-arctic country.

The communication on the whole,
between and with the 200-odd Hudson’s
Bay Company Fur Trade Posts, was
therefore, by dog team in the winter
and Indian canoe brigade in the sum-
mer, and in the case of the Posts defi-
nitely within the arctic, by supply

www americanradiohistorv. com

ship once a year. The aeroplane was
just starting to come into use in the
more southern parts of this vast area
of over 1,000,000 square miles, which
stretched from latitude 45 degrees
north to 500 miles north of the Arctic
Circle, and from the Rocky Mountains
in British Columbia and the Yukon to
the jagged rock-bound coast of Labra-
dor on the Atlantic.

At the majority of these trading
posts, the Hudson’s Bay Company em-
ployees consisted of a Post Manager
and an apprentice clerk. In a few
cases, there are additional white popu-
lation at the trading centre and these
are generally a Royal Canadian
Mounted Police sergeant and constable,
a missionary, or in rare cases, some
other white trader. In a very few in-
stances, there is a doctor stationed at
the trading centre by the government.
But at the majority of the Posts, the
Company employees are the only white
population and they have to act as
trader, doctor, missionary, policeman,
judge, etc., for the various bands of
Eskimos and Indians who trap over
the hundreds of square miles in the vi-
cinity of the trading post. These
Company employees are in no way
technical in matters pertaining to ra-
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A Hudson's Bay station with 50’ towers situated on hill-top.
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dio or mechanics, though they all are
and have to be practical men, living as
they do far from civilization.

Such then is a very brief picture of
communication conditions between
and with the 200-odd Fur Trade Posts
of the Hudson’s Bay Company at the
start of 1934, when it was decided to
go ahead and link up by means of
short wave radio communication, 100
of the more isolated Posts, not only
for business reasons, but as a service
to all the white and native population
of that vast area, which as stated be-
fore, consists of trappers, traders, mis-
sionaries, police, and the native popu-
lation of Eskimo or Indian.

Naturally, in a communications proj-
ect such as this, with practically no
previous data to go on, not, of course,
referring to the actual technical side
of radio communication, it was Im-
possible to draw up a blueprint of the
final system such as it is today. The
first step was to establish experimental
stations in various parts of this large
area and from there on expand. The
plan worked well and after two years
of being on an experimental basis, the
plans were laid to develop the system
over a four year period. The experi-
mental period brought to light many
problems that were not always tech-
nical. What was the final cost per
station to be, the type of service re-
quired, both at the beginning and later
when the system was finally completed,
training problem of the Fur Trade
staff for operating purposes—for the
economic side and the amount of traf-
fic at any one Post did not warrant
purely radio operators at each Post—
were just a few of the problems that

Combination 35 wood tower and 10
steel tower used to support generator.
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This arctic outpost uses steel towers for wind-driven generators.

had to be settled in the experimental
years and later readjusted as the pro-
gram was being carried out. How-
ever, the use of time for experimental
purposes and the final decision to es-
tablish the sy stem over a four-year
period proved to be sound judgment,
for it was found that the experience
and data collected in one part of the
area in one year was able to greatly
benefit the work in another part the
next year. The final result was that
when the present war broke out in
1939, the Company not only had a com-
munication system throughout the
Arctic regions of the northern hemi-
sphere that was able to be of immedi-
ate service to the United Nations,
mainly at first from the communica-
tions end, but after Pearl Harbor,
when the northern regions of the con-
tinent became of supreme importance,
they became a source of much infor-
mation for the various communication
branches of the United Nations, who
found it imperative to establish their
own communication systems in certain
parts of this vast northern country.

While the scope of this article, and
in many instances for censorship rea-
sons, does not permit a detailed ac-
count of the completed system, such as
the location of the various stations
throughout this vast area, the control
system used, frequency, etc., it will try
to give in a general way some of the
problems that arose, and their solution
and many other points that will be of
interest to readers of Rapio NEws.

As the economics of cost came in
right from the start, since it was a
private commercial undertaking, it was
decided at the beginning to confine all
activities to low power, and up until
the outbreak of hostilities not one sta-
tion of the 100 in operation had a

RADIO NEWS
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Maintenance work on the radio station must be done continuously. Note the snow-capped mountain peaks in the background.

power of more than 30 watts. Natu-
rally, some of our readers will scoff at
this idea of “flea power”, especially
when the distances to be covered
ranged from 800 miles to 50 miles,
though the average distance was 300
miles. Without a knowledge of the
type of terrain to be covered, radio
conditions as a whole in these northern
areas, the pros and cons of the use of
low power cannot be discussed at any
great length, sufficient to say that over
a period of seven years, satisfactory
service has been maintained day in
and day out (other than when normal
radio reception was completely out for
stations of all powers) and the type of
iraffic handled has varied from 2000
word commercial messages to ten word
meteorological messages, though the
average message has been of 200 words
length.

Another type of problem which arose
can be illustrated by discussing the
question of the source of power for
these 100 stations. This had to be con-
sidered from the economic side as well
as the technical side. At first thought
it would appear that gas-driven gen-
erators would be the simple solution to
this problem, for, of course, the near-
est power lines were anywhere from
500 to 1000 miles away. However, con-
sideration of a few facts will show why
gas-driven generators at the majority
of the stations, was not the solution to
the power question. Gasoline, when
Janded at many of these isolated trad-
ing posts, especially those in the Arctic
regions, costs $2.00 a gallon, due of
course, to the high freight and insur-
ance rates. Therefore, from the eco-
nomic point of view, the use of gaso-
line was to be avoided if possible.
Again when gas-driven generators are
used day in and day out throughout the

September, 1943

vear, they must have a certain amcunt
ol technical attention. As already ex-
plained, the men who were to operate
these stations were in no way techni-
cal. other than being practical aver-
age men, therefore, a power source
tha: could do with little or no care
for a three- to five-year period, was
wneat was needeg, and gas-driven gen-
erators, therefors, did not fall in this
category.

It was decided to pioneer in new
fields, and for ihe first time, wind-
driven generators were used in large
numbers in Arctic regions, where the
temperature ran to great extremes af

cold and high wind velocities prevailed.
iVinter temperatures often reached 60
degrees below zero and the average
winter temperature was around 30 de-
grees below zero. Wind velocities not
infrequently touch 60 to 80 miles per
hour at many of the places and 30 to
40 miles per hour were quite common
velocities. The results more than jus-
tified the experiment, and now over
more than 90 percent of the stations
are powered by wind-driven genera-
tors, in conjunction, of course, with
storage batteries. The f{first wind-
driven generators used were not per-
(Continued on page 84)

Seme of the earlier equipment used at Hudson's Bay posts in the Arctic regions.
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Fig. 1.

tions in skin resistance and heart

step out of character when it

assumes the role of a modern
sleuth. Aside from the numerous well-
known industrial applications which
have distinguished this new branch of
physics, there are applications to crim-
inology which are not so well known
to an otherwise electronics-conscious
public. Modern crime detection is
richly aided by the sharp eye and keen
ear of electronic devices of one sort or
another.

Electronic systems, insofar as they
enable radio communication to be car-
ried on, have served the police depart-
ments for a considerable period, so
that today virtually no representative
community is without police radio.
Close to the turn of the Century, the
City of New York was operating a po-
lice radiotelegraph transmitter. Police
radio, both municipal and state-con-
trolled is now so commonplace that
many laymen cannot remember when
it did not exist.

It is not the purpose of this article
to review the police communication
systems, since that subject has previ-

ELECTRONIC science does not

20
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Recorder employed in the Lie Detector used to plot varia-

amplitude simulianeously.

ously been fully covered on these
pages. Rather, we will describe sev-
eral of the electronic circuits and de-
vices which are now being employed
directly in detection of crime, in col-
lection of criminal evidence, and in
crime prevention. The number of these
devices is steadily growing and the
amount of serious research on the sub-
ject increases each year.

Most noteworthy of the devices in
present use are (1) detectaphones, by
means of which the conversations of
criminal suspects may be monitored
and recorded by authorized investi-
gators collecting evidence or appre-
hending criminals, (2) intrusion and
theft alarms for signalling watchmen
or policemen in event of unlawful en-
try or attempted removal of valuable
objects, (3) metal detectors for the
spotting of stolen metal pieces in the
pockets of outgoing employees, (4)
x-ray photo spoilers for ruining nega-
tives in cameras concealed on the per-
son after taking unauthorized or pro-
hibited pictures, and (5) lie detectors
whereby dcceptions in spoken testi-
mony may be detected. These devices
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are only representative of the develop-
ments which have been made or which
may suggest themselves to the reader
who is investigating the future pros-
pects of the art.

Some of the devices have not been
universally accepted by criminologists,
although their apparent utility is gen-
erally acclaimed. Likewise, several of
the systems, although approved in re-
gard to soundness of theory and prac-
ticability, have not been admitted in
all States as legal gatherers of crimi-
nal evidence.

The Detectaphone

The detectaphone, also called “Dic-
tograph,” is one of the crime detec-
tive’s oldest electrical aids. It is simply
a highly-sensitive telephone with con-
cealed pick-up device, which may be
employed to eavesdrop on a criminal
discussion. The simple detectaphone
was first employed shortly after de-
velopment of the telephone and en-
joys a long record of service to detec-
tive agencies and police departments.

The first detectaphones which were
most successfully employed were rudi-
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Fig. 2. Modern detectaphone systems.

mentary setups, consisting of a minia-
ture, concealed microphone, placed in
the room where the questionable con-
versation was carried on, and wired to
a battery and headphones in a nearby
room where investigators listened-in.
In order to provide the largest amount
of voice pickup, the microphone was
generally of the carbon ball type which
was the most sensitive form at the
time. These microphones performed
exceedingly well, when it is considered
that they were required to operate be-
hind pictures, in desk drawers, under
furniture, and similarly concealed and
that they were provided with no am-
plification!

The modern detectaphone receives
the benefit of a long line of micro-
phone and amplifier developments. It
is now possible to place on the scene
miniature, non-directional microphones
with extreme sensitivity and to follow

Fig. 3. Photo-film destroyer.
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these devices with amplifiers of suffi-
cient gain to make even a low whisper
audible to the investigator. Several
microphones may be placed strategi-
cally about the room, and phonographic
recordings may be made for future
reference or for introduction as court
evidence. By making use of the wired-
wireless principle, an entire miniature
amplifier-oscillator may be installed
on location and the modulated r.f. sig-
nal from this unit piped over the
power lines, thus making it unneces-
sary to string wires to the listening
point. Detectaphone systems are shown
in Figure 2.

The system shown in Figure 2-A is
the conventional one requiring con-
cealed wiring between the microphones
in one room and the amplifier in the
other. The amplifier may be used
solely for eavesdropping with head-
phones, or it may be rigged up for re-
cording as well. Usually, the running
of wires for this system requires con-
siderable careful planning and pre-
liminary work in order to defy discov-
ery. This system is accordingly not
readily placed into operation when
time is a factor.

Figure 2-B illustrates the wired-
wireless system. The transmitter in
the “hangout” and the receiver in the
investigator’s room resemble the well-
known wired-radio intercommunicator
systems which operate over the house
wiring. The transmitter unit com-
prises a midget amplifier-oscillator op-
erating directly into the line from
which it obtains power. In the investi-
gator's room, where space is not a
factor, the receiver is augmented by
an audio amplifier of sufficient gain
for recording. Depending upon the
type of microphones employed, the
transmitter may be made quite small
in size. High gain in the microphone
amplifier may be obtained by employ-
ing pentode tubes in cascade. The en-
tire unit may be constructed by any
radio experimenter to fit into a desk
drawer, china closet, or similar place
of concealment. The entire unit need
be no larger than the average battery-
portable radio, and the line cord may
usually be run, as under a carpet, so
as not to be conspicuous.

An advantage of the wired-wireless
detectaphone is the fact that the re-
ceiver need not necessarily be located
in the same building. The investiga-
tors may be located at some distance
away, depending upon the electric
wiring of the community. And several
listening points throughout the city
may operate simultaneously for best
coordination of effort.

Metal Spotters

Devices which will signal the pres-
ence of nearby concealed metallic ob-
jects have variously been termed
metal detectors or finders, metal spot-
ters, gun finders, electric friskers, and
so on. Such instruments have been
employed with varying degrees of suc-
cess to spot concealed guns, knives,
and similar weapons on the person of
a prisoner marching in or out of quar-
ters, weapons concealed by suspicious
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persons entering courtrooms or impor-
tant buildings, and stolen metal goods
being carried in pockets or cases
through pass gates by employees.
Rudimentary metal spotters make
use of the properties of the magnetic
field. They are simple in construction
and theory, consisting of pole pieces or
field coils set up in a passageway in
such a manner that passers-through
unconsciously cross a magnetic field,
cutting lines of force. The presence
of appreciable amounts of metal on the
person of the passer changes the re-
luctance of the field and this condition
is indicated by some appropriate cur-
rent or voltage instrument. The lead-
ing disadvantage of the simple system
is its dependence upon large metallic
masses for most efficient operation. At
the same time, the detected metal must
almost always be magnetic in nature
—either iron or steel; the sensitivity
is largely impaired by the necessary
length of the magnetic gap; and legiti-
mate objects, such as watches or small
tools, carried by the passer are apt to
become magnetized in the field.

T G
AMPLIFIER

Fig. 5. Modern Lie Detector.

Another type of metal spotter uti-
lizes r.f. energy, delivered by loop an-
tennas placed in the passageway, and
operating on the principle of the so-
called treasure locaters. The sensi-
tivity of this type of instrument may
be made quite fine. In one version, an
ultra-high-frequency wave is trans-
mitted toward the point to be occu-
pied by the passer-by, and another
wave is transmitted to a receiver in a
direction perpendicular to the first
beam. The receiver is simultaneously
responsive to both the direct beam and
the beam which is reflected from an
object in the passageway. The system
is first “balanced” by making adjust-
ments with a normal object (such as
a person with a normal amount of
metal in the form of watches, pocket-
knives, etc.) until no indication is ob-
tained as direct and reflected rays im-
pinge upon the receiving loop. The
instrument will then subsequently be
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Fig. 6. Typical record sheet from the Lie Detector machine, showing response curve.

thrown off balance and will give a tell-
tale indication when reflection occurs
from a larger-than-normal object of
metal. This version of metal spotter
uses electronic parts entirely in its
construction; and some models are
highly advanced in design, employing
ingenious electronic signal-relay cir-
cuits and delicate electronic balancing
circuits.

A practical gun detector, which has
been in use in some prisons, makes use
of the electromagnetic principle. Em-
ploying a sensitive reluctance-change
detector and amplifier, this device
transmits a metal-detecting signal to
a cathode ray oscilloscope to deflect
the beam on the screen of that instru-
ment. The gun detector is said to be
extremely sensitive. However, its deli-
cacy of adjustment and attendant va-
garies require a slkilled operator, and
it is not suitable for the detection of
small metallic objects. It likewise op-
erates best on magnetic materials,
such as iron and steel.

The metal spotter, although offer-
ing a number of possibilities in the
field of crime detection, is not yet en-
tirely foolproof in operation and sim-
ple in nature. The art of “gun spot-
ting” may be said to be in a state of
flux at this writing. Among the pres-
ent problems are elimination of the
magnetic field which might cause dam-
age to a passer’s watch and which does
not afford most satisfactory operation;
making the instrument equally sensi-
tive to ferrous and non-ferrous metals,
with some means of distinguishing be-
tween the two; simplifying the design
in order to permit operation by any
authorized employee who has no
knowledge of electronics; and divorc-
ing the response of the instrument
from action resulting from small me-
tallic objects, such as rings, watches,
knives, pencils, etc., which are nor-
mally carried on the person. We be-
lieve that the electronic experimenter
will find a fertile field in the develop-
ment of practical “gun spotters.”

22

Perhaps the greatest disadvantage
of most metal spotters which have
been tested up to this time is the in-
ability of most of these instruments
to spot small objects. In a number of
factories, a large amount of stealing
of small, but expensive devices goes
on continually, producing an aggre-
gate loss figure each year which is
astonishing to read. These stolen
goods may take the form of manufac-
tured jewelry, timepieces, tiny elec-
trical or mechanical parts, and so on.
A boon to such manufacturers would
undoubtedly be a metal spotter which
might be ‘“tuned” to the particular
type of gadget produced in the plant
and at the same time be made unre-
sponsive to coins, metal buttons and
other garment trappings, and other
paraphernalia legitimately carried by
the employee.

Intrusion and Theft Alarms

The science of electronics has been
the number-one contributor of intru-

sion and theft alarms for many types
of application. Starting with the rudi-
mentary photocell type of burglar
alarm, electronics has developed an
imposing line of silent sentinels to
watch over the home and factory.
This includes many types with which
the layman is already familiar in a
general sort of way. Circuits and
data for actual construction of these
alarm devices were given in a recent
Rapio NEws article.

Ed. Note: see Intrusion Alarms, RADIO
NeEws, May, 1943.

Prominent among the electronic in-
trusion and theft alarms are (1) pho-
tocell systems, (2) ultra-high-fre-
quency beam systems, (3) capacity-
controlled oscillators, and (4) light-
contact switches in conjunction with
wired-radio signals.

PHOTOCELL SYSTEMS. The pho-
tocell circuit is perhaps the oldest of
the electronic burglar alarms. As an
intrusion alarm, its operation depends
upon interruption of a light beam
which is continuously directed upon
the light-sensitive surface of the cell.
The system is very flexible in opera-
tion, in that a point of entry to a
building may be criss-crossed by re-
flected light beams to cover all por-
tions of the passage-way; invisible
ultra-violet or infra-red rays may be
utilized with special cells to foil the
“educated” criminal; and an entire
building or yard may be protected on
all sides by reflecting a single beam
around the area by means of mirrors
placed at each corner. Photocell in-
trusion alarms of various types have
been in use in many industries for a
number of years, and have been in-
stalled by several detective bureaus.

U. H. F. BEAM SYSTEMS. Opera-
tion of this type of alarm depends upon
a reflected or interrupted ultra-high-
frequency radio beam for its operation.
The apparatus and method are still
experimental in nature and some re-
search is being done along these lines.
The fundamental units and system

(Continued on page 18)

Fig. 7. Actual curves of the cardiac and electrodermal variations of gquilty person.
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The compact portable soil analyzer.
must be known to determine reactions of ground waves accurately.

HEN the history of the
Twentieth Century is finally
compiled, a number of ques-
tions are going to be mulled over by
future generations — especially such
questions as whether man be controlled
by radio or radio controlled by man.
The answers will be about as easy to
decide as the one concerning the hen
and the egg.
The revolutionary powers of radio

have now sunk their controls into
a new field. Joel E. Fletcher
of the Soil Conservation Service,

United States Department of Agricul-
ture, has recently experimented suc-
cessfully with a dielectric method of
determining the moisture content of
soil—which means, in effect, that the
business of sampling layers of the
earth has made its debut in radio.
Experiments with electrical conduc-
tivity methods of determining soil
moisture in certain sections of the
United States, particularly in the
Southwest, have not been successful
due to thg concentration of soluble
salts in the soil. Tensiometer set-ups
used in these experiments were not
satisfactory in dry seasons since such
conditions break the water columns
and replacements must be made be-
fore further results can be obtained.
A satisfactory method of determin-
ing soil moisture must be free of the
effects of salt content of soil. In
addition, equipment which is to be
used over wide areas of the country
should be easily portable and un-
affected by changes in temperature.
Investigations have been carried on

September, 1913

The moisture content of soils

RADIO—TO MEASURE

MOISTURE CONTENT OF SOIL

Interior view of chassis assembly showing location
of various components. The unit is battery operated.

by S. R. WINTERS

A erystal=controlled oscillator unit used to

determine the moisture conient of soils.

for sometime to determine the rela-
tionship between soil and radio.
These, for the most, were concerned
in radio broadcasting and the two soil
properties which had been found to
influence broadcasting, that is, con-
ductivity and dielectric constant. It
had been observed that the relation
between the dielectric constant and
the moisture content tended to be
linear in the lower ranges of mois-
ture content of the soil.

Fig. 1.

Equipment used by Mr. Fletcher
consisted of a crystal-controlled os-
cillator, oscillating at a frequency of
3.9 megacycles per second. A preci-
sion-type condenser was used which
had a capacity of 500 micro-micro-
farads with a straight-line-frequency
plate shape. A vacuum-tube volt-
meter indicates when resonance is
reached. Special condensers are used.
The receiving circuit inductance,

(Continued on page 53)

Schematic diagram of the dielectric measuring ecuipment.

www.americanradiohistorv.com


www.americanradiohistory.com

Primary instruction in “blinker” light communications.
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Simulated battle-front scene adds realism to subject.

50N CODE TRAININ

An entirely new technique has been adopied by the East-

ern Signal Corps School te speed code instruction.

GGDON’T leave it all to the stu-

dent’s imagination!” said
Colonel W. O. Reeder,
Commandant, the FEastern 8ignal

Corps Schools, “Dramatize it! Give it
life!”

Signal Corps work is necessarily
complex, but instructional methods
now employed to punch across salient
points of technical procedure are
vivid, forceful, simple and above all,
visual. Seeing, in the opinion of mili-
tary educators, is more than just be-
lieving—it materially simplifies the
task of learning. A recent illustra-
tion may be found in the experience
of Captain Reuben Abramowitz, As-
sistant Officer in charge, Radio Divi-
sion, Enlisted School. Throughout
more than thirteen years of direct
personal responsibility for the ad-
ministration of code and traffic
classes at Fort Monmouth, Captain

24

. . . but not quickly enough!

Abramowitz has become one of the
nation’s foremost authorities on radio
operator training. Until Colonel
Reeder’s directive, however, the Cap-
tain has been, by his own admission,
“simply following the traditional
method.” He referred to the fact that
primary instruction in “blinker” light
communication has always been tacked
on behind, and subordinated to, funda-
mental practice at the telegraph
sounder.

“We made the mistake,” admits Cap-
tain Abramowitz, of demanding that
our students accomplish two jobs at
the same time. It worked well enough
Original-
ly, each classroom position comprised
a triple unit of headset, buzzer and
partially enclosed light bulb. All were
actuated by a Boehme keying head.
The students read the light in terms of
flashes coordinated with those sounds

www.americanradiohistorv.com

produced by his buzzer. Actually, he
found the light bulb a source of eye-
strain, his interest in blinker operation
suffered considerably and his possible
confusion by the endeavor to coordi-
nate sight and sound became a con-
stant danger.

Later modifications and improve-
ments in this basic technique reduced
student difficulties, but the entire con-
cept was even then in mounting dis-
repute. Motivated by the encourage-
ment of interested superiors, including
the late Colonel Wallington, and Lt.
Col. Lee L. Shaffer, now Commandant
Enlisted School, Captain Abramowitz
cut to the heart of the problem by di-
vorcing sight from sound. Blinker op-
eration is wholly visual, keying is en-
tirely phonetic. They have nothing in
common beyond the similarity of sym-
bols which they convey. Therefore,
the Captain set up his lights independ-

RADIO NEWS
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Captain Reuben Abramowitz

ently and was upon the verge of a dis-
covery. Separate lights for each
student were costly, burned out quick-
ly, and required continual attention,
one or two should be enough for the
entire class, but how to display them
so as to attract the most attention and
command unflagging interest ?

A student with artistic ability was
called upon to block out a rough land-
scape, a reproduction of normal ter-
rain. Captain Abramowitz punched a
pinhole in the paper just at the horizon
line, another at the crest of a hill, a
third amongst the branches of a tree.
He had found his solution. The artist,
with several assistants, was then comi-
missioned to reproduce his landscape in
full color and on a large scale. When
mounted upon the classroom wall, this
painting bore at the horizon a small
hole behind which was a keyed neon
bulb. Results were highly gratifying.
The painting provided authentic back-
ground for the blinker, making it easy
upon the students’ eves. Only one bulb
was required for the entire class. The
use of neon, instead of filament, lamps
comprised a technical improvement,
since gas-filled bulbs will follow key-
ing vibrations with much more imme-
diate response. This made it possible
for students to qualify at higher speeds,
and in fewer hours than ever before,

Fortified by these excellent results,
the good news about the new method
of blinker instruction was rapidly
broadcast to other signal corps schools
and Army Training Branches.

Camp Crowder installed a landscape
similar to that of Captain Abramowitz,
a picture of which appeared in the re-
cent Life magazine article, dealing
with the Signal Corps. Other schools
have followed suit, including the West-
ern Signal Corps School at Camp
Davis.

Not content to rest upon these not
inconsiderable laurels, the indefatiga-
ble Captain Abramowitz has produced
a refinement of his original idea.

(Continued on puge 91)

September. 1943

Typical view of classroom operation in code training at one of the Signal Corps schools.

Close-up of visual iraining aid developed by Capiain Abramowitz for classroom study.

Accuracy, speed and thoroughnzss are the basic requirements for students in the course.
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THE SAGA OF THE
VACUUM TUBE

by GERALD F. J. TYNE

Research Engineer. N, Y.

Part 6. Covering the period during which Pr. Lee de Forest was at the

height of his inventive career. Many of his tube patents are discussed.

N THE evolution of the vacuum
l tube the scene shifts back to

America, and to Lee de Forest.
De Forest had become very much in-
terested in wireless telegraphy while
in his senior year at Yale. Some time
after leaving Yale he went to work
for the Western Electric Company in
Chicago, and later for the magazine
“Western Electrician.” While there
he entered into active partnership
with E. H. Smythe of the Western
Electric Company. Mr. Smythe was a
telephone engineer and had several in-
ventions to his credit at that time. The
purpose of the partners was to de-

velop a new system of wireless teleg-
raphy. They first devised a new type
of detector. which they called a “Re-
sponder.” In September, 1900, while
conducting tests of the new detector,
de Forest noted that when the induc-
tion coil used in the experiments was
in operation, the gas light in the room,
which was of the Welsbach burner
type, dimmed. When the coil opera-
tion ceased, the light returned. Fur-
ther experiments made it obvious that
the variations in the air pressure
caused by the sound waves from the
spark gap of the induction coil were
what caused the dimming of the light.

But in the meantime de Forest and
Smythe were imbued with an idea that
influenced their thoughts ever after.

Smythe made a note of one of their
discussions of this phenomenon on
September 20, 1900 as follows:

In developing a hypothesis to fit the
observed effect of the inductance coil
discharge on the Welsbach light it was
suggested that the action was due to an
electrification and consequent expan-
sion of the gases of the flame.

De Forest suggested an analogy be-
tween sun-spots and their accompany-
ing magnetic disturbances and the min-
wature magnetic storm in the induc-
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tance coil and its effect upon the flame.
If it should be found true that an elec-
trification of a volume of gas cuuses
expansion, a detector for transmitted
impulses might consist of a volume of
gas confined and provided with a sen-
sitive instrument adapted to indicating
slight changes in pressure. The im-
pulses might be made to affect the gas
directly (by confining it in a high up-
right tube) or indirectly by means of
an aerial upright conductor terminat-
ing in the receptuacle. Possibly the gas
could be made more sensitive to the
impulses by being rarefied or heated.

While the suggested method of uti-
lization was never realized, the records
are of academic interest. and the idea
so expressed may well have been the
foundation of the later work, by de
Forest alone, on the Bunsen burner
and rarefied gas tube, both of which
were steps In the evolution of the
Audion.

A student of the history of the de-
velopment of wireless during the first
decade of this century will find the
study of pertinent patent specifications
of that period most absorbing. For our
purposes at this time we shall examine
only those patents forming a definite
sequence of steps {rom the germ of the
idea of the heated gas detector to the
accomplished fact of the three-elec-
trode grid-type Audion. Some of these
devices were found impracticable. The
three which are significant are: Patent
979,275 (application date February 2,
1905), which is the parent Bunsen
burner patent and is important because
it is the first embodiment of the heated
gas detector; 836,070 which covers the
two-element Audion; and 879,532 (ap-
plication date January 29, 1907) which

September, 1943
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covers the three-element grid-type Au-
dion.

We describe briefly twelve patents
granted to de Forest, as showing the
continuity of development of the Au-
dion. For the convenience of the
reader we have starred the significant
patents noted above.

About 1903 de Forest, having broken
with Smythe, began to search for gen-
uine response to electrical vibrations
in the gas flame. He found that the
conductivity of the Welsbach burner
flame was very small for the range of
voltages at which a wireless telegraph
detector would be required to operate.
Experiments with the flame of the
Bunsen burner followed, with the con-
ductivity of the flame increased by the
introduction of salts of the alkaline
metals. This was actually the first
form of Audion. It was not a very
practical device, and de Forest thought
of it only in connection with wireless
telegraphy.

De Forest applied, on February 2,
1905. for a patent *(U. S. Patent No.
979.275)125 on such a device and for
associated devices shown in Figure 36,
among which was one consisting of a
bulb filled with a gas (which might be
air), in which were two electrodes in-
tended to be heated by a dynamo, al-
though from the diagram given in the
patent it would seem difficult of ac-
complishment. The specification con-
tained numerous claims, and in some
cases used such vague phrases as ‘‘a
self-restoring constantly receptive os-
cillation responsive device comprising
in its construction a sensitive gaseous
medium.” The various items in this
specification were subsequently divided
into separate applications which issued
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as patents as follows: 867,876, issued
October 8, 1907; 867,877, issued October
8, 1907; and 867,878, issued February
11, 1908. This last specification claims
asymmetric conductivity in the Bun-
sen burner type detector.

His next patent specification (U. S.
Patent No. 823,402) 26 which is for a
static valve, discloses another Bunsen
burner device, the flame of which is
rendered more conductive by the use of
salts, and this flame is also described
as having asymmetrical conductivity.
In this patent he states that positive
electricity passes more readily in one
direction through the flame than in the
other. That is, the Bunsen burner
flame acts as a rectifier, and is de-
scribed as a valve in this specification.
This specification also refers to an in-
candescent lamp type valve which
could be used for a similar purpose (as
a static valve, and refers to Fleming’s
paper in the Proceedings of the Royal
Society of London!27 for a full descrip-
tion of the physical embodiment of the
device.

De Forest’s next patent specification
(U. S. Patent No. 824,637)128 was for
an oscillation detector “of great sim-
plicity and sensitiveness.” This speci-
fication covered an invention compris-
ing a receptacle which incloses a gase-
ous medium put into a condition of
molecular activity, so that it is highly
sensitive to electrical oscillations when
two highly resistant electrodes are
heated by an electric current. In the
specification, however, it was stated
that heating the electrodes was not
even necessary, and that the gas might
be made responsive to electrical oscil-
lations by heating or by any other suit-
able means, such as covering the elec-

27
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trodes with a radioactive substance.
This specification shows two batteries,
one to heat one electrode, the other
connected between the electrodes and
in series with a telephone receiver.
The original application was subdi-
vided into two others, which issued as
patents nos. *836,070129 and 836,071120,
The first of these covers a partially ex-
hausted receptacle into which are
sealed two electrodes, one of which
may be an ordinary incandescent lamp
carbon filament, the other a disc of
platinum or other material. Two bat-
teries were shown, as in the original
application. The gaseous medium was
to be rendered sensitive to electrical
oscillations by radiation of heat from

the incandescent electrode. (See Fig-
ure 37.) This was the two-element
Audion.

The next specification (U. S. Patent
No. 824,638)131 discloses another type
of Bunsen burner detector, in which
electrodes of platinum or carbon are
placed in the flame. It was claimed
that the passage of electrical oscilla-
tions through the gaseous medium al-
tered its conductivity.

The next patent specification (U. S.
Patent No. 837,901) 132 shows an incan-
descent lamp detector having a mer-
cury-filled projection on the bulb,
which acts as a cold electrode.

This was followed by another speci-
fication (U. S. Patent No. 841,386)132
in which an oscillation detector is de-
scribed. This consisted of an evac-
uated vessel having two separated elec-
trodes between which intervened a
gaseous medium which formed the sen-
sitive element upon being heated or
otherwise rendered highly conducting.

The hybrid name “Audion” was
given to this device by C. D. Babcock,
one of de Forest’s technical aids. The

Figure 41.
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name was derived from the Latin verb
audire meaning to hear, and the Greek
derivative ion. JIon comes from the
Greek verb ienai meaning to go, and
the word “ion” had been previously
used in connection with electrolytic
phenomena to designate an atom car-
rying a charge and in motion. Hence,
“Audion,” a device to enable us to hear
electricity in motion.

The first public announcement of the
invention of the Audion was given by
de Forest at the October 26, 1906 meet-
ing of the American Institute of Elec-
trical Engineers in New York, in his
paper entitled “The Audion, A New
Receiver for Wireless Telegraphy’ 134,
This paper was discussed both at this
meeting, and at a meeting in Philadel-
phia which took place two weeks later.

De Forest’s paper began by giving an
account of the Bunsen burner and elec-
tric arc experiments as the foundation
of all his work. He described his new
invention as a detector for use in wire-
less telegraphy. It consisted of a par-
tially evacuated glass bulb containing
an incandescent lamp filament, the fila-
ment being flanked by two platinum
“wings” parallel to the plane thereof
and about 2 mm. away from it on
either side. In the paper de Forest re-
ferred to three types of filaments; plat-
inum, tantalum, and carbon.

At the Philadelphia discussion, in re-
sponse to a question from H. C. Snook,
one of the members present, de Forest
stated that he was using tantalum fila-
ments entirely, that he had never been
able to use the tungsten filament, but
that he thought that it (tungsten)
might give better results than tanta-
lum. He also said that some work had
been done with filaments of the Weh-
nelt type, coated with alkali salts of
potassium and sodium, and that al-

Figure 42.
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though their life had been short they
might yet be produced so as to be bet-
ter than the tantalum filament.

In his paper de Forest made refer-
ence to the work of Elster and Geitel
as follows:

“Elster and Geitel, beginning in 1882
a systematic investigation of the ioni-
zation produced by incandescent met-
uls, frequently employed an exhausted
glass vessel containing an insulated
platinum plate, stretched close to
which passed a fine metallic filament
brought to incandescence by an electric
current.”

One of Elser and Geitel's earlier pa-
pers “Ueber die Electricitat der
Flamme"” is cited as the foundation of
their work, and de Forest then gives
a diagram of their later apparatus as
described above, taken from a subse-
quent paper published in 1887.

De Forest also made reference to the
work of Fleming with an “Elster and
Geitel” tube but stated that the action
of the Audion was quite different from
that of such a device, and that the
Audion acted as a relay rather than as
a rectifier. That this was his sincere
belief may be adduced from the state-
ments and diagrams of variations in
methods of operation, such as the use
of an external electrode connected to
the antenna (See Figure 38), and the
use of what we now know as magnetic
control, by passing the high-frequency
current through a helix of wire around
the Audion bulb (See Figure 39), or
through a flat coil brought close to the
tube with its axis perpendicular to the
tube. These arrangements involved no
metallic connections between the oscil-
latory circuit and the “wings” and
hence could not be considered as recti-
fiers. De Forest attributed the action
to the influence of the electrostatic
field in the case of the external elec-
trode, and to the electromagnetic field
in the case of the coils, on the motion
of the ions within the bulb. He also
attempted to explain the action of an
external permanent magnet on the
“flux” (space current) within the bulb.

The discussions which followed the
paper showed that the exact principle
of operation of the device was not
clear, even to de Forest. In response
to a question from Percy Thomas at
the New York discussion, as to whether
the action depended on the ionization
of the residual gases or the particles
coming from the electrodes themselves,
de Forest replied:

“I think that it is due to the ioniza-
tion of the residual gases; the gases
still exist in the lamp, because the vac-
uum is only that which obtains in all
incandescent lamps.”

In response to another question from
H. C. Snook at the Philadelphia dis-
cussion de Forest stated:

“If the exhausting process is carried
too far, the Audion loses its senmsitive
ness. The gas particles rather than the
particles of the metal dust are the car-
riers. I do not believe the dust parti-
cles are controlling at all.”

Only the day before presenting this

(Continued on page 91)
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Precision tuning and logging is aided by using quality vernier dial.

ANY amateurs and experi-
Nl menters have sold their com-
AV munications receivers to the
Signal Corps and other government
services where they were sorely
needed for use in our training centers
and in other spots where it was es-
sent:al that military personnel be sup-
plied with sets on short notice. As a
result, there has been an increasing
demand for an inexpensive converter
that can be used with existing sets still
in the hands of the layman in order
that he may tune in on the various
short wave bands. Such a unit is
herein described.

The converter is built on a chassis
measuring 11x7x2” and the cabinet
may be out of wood or metal, which
ever suits the particular taste of the
builder. Simplicity is the keynote. Of
special interest is the fact that no nor-
mal provisions need be made for align-
ment. This is accomplished by tun-
ing C3 to the frequency difference be-
tween the oscillator VI and the 1st de-
tector V2. The unit operates in con-
junction with any good broadcast set.
One having a tuned R-F stage ahead of
the mixer is preferred. The broadcast
receiver is tuned to the same fre
quency as the special IF transformer
used in the converter. With the coils
and layout used, this works out to be
approximately 750 kc. This method of
alignment, though rather crude, does
have some advantages and certainly is
simple to adjust. The advantages in-
clude variable selectivity and front
panel control.

It should be further stated that the
IF frequency will vary as the differ-
ence found in one set of coils, but the
constructor will find that the setting
of the condenser C3 and the broadcast
receiver will generally hold over one
coil range.

The intermediate frequency trans-
former used in the converter is a very
compact R-F coil with the shield can
removed.

The small isolation choke coil L2 is
used to keep the shielded (low capacity
shielded) cable which goes between
the converter and the broadcast re-
ceiver from interfering with the opera-
tions of the converter.

(Continued on page 93)
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A small metal baffle prevents coupling between r.f. circuits.

R-F CONVERTER

by WILLIAM F. FRANKART

Constructional

data for

building an efficient

unit for the reeception of short wave broadeasts.
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TO BROADCAST RECEIVER
ANTENNA POST

+105V. +2I0V.

Schematic diagram of the R-F Converter.

C, C C, Cs C;
condenser.

C.—250 uufd. midget variable condenser.

Ci—100 pufd. mica condenser.

Cy—Bud LC 1662 Dual 50 uppfd. midget con-
denser.

C.—.01 ufd. oil fil. tubular condenser.

L,—Miller R-F Coil B. C. 624 RF.

L .6 mh RFC (or Ohniite 5 meter choke).

-006xfd. oil fil. Tubular

L.—2.5 mh RFC.

Li, L-—4 prong 2 winding plug—in coil kit
(ICA No. 1471-S. 4 Prong).

Ry\—1000 ohm Pot. wire.

R.—5000 ohms 1 w. insulated resistor.

R-—50.000 ohms 1 u. insulated resistor.

V,—615 or 6C5 or 6P5G.

V.—6SK7 or 6517 or 64B7.
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WOMEN

IN
INDUNTRY

YITH the call of additional men to our
armed forces creating a shortage of man-
power in our industries, women have been
called upon to sacrifice many of their household
duties and concentrate on aiding home-produc-
tion. They have answered the call magnifi-
cently, replacing men in all types of industries,
from riveters to highly trained radio tech-
nicians. Women with college education or with
some radio experience were put through an
intensive course in radio and electronic engi-
neering and are now assuming responsible posi-
tions in the manufacturing of radio equipment.
They have proven themselves highly capable of
performing intricate tasks in the designing,
construction and testing of radio equipment
used by our armed forces throughout the world.

Mrs, D. Ausmus, laboratory technician of the early 20°s, re-enters
ranks of women war workers. See photo, lower left, page 31.

Replacing manpower, Billie Brooker, lowa State physicist with B.S. degree, masters calibration of radio
fransmitters in laboratory of war plant. Her work involves theory and application of engineering fundamentals.

30 RADIO NEWS

www.americanradiohistorv.com


www.americanradiohistory.com

Mrs. D. Ausmus, nation’s earliest feminine radio research Operation of complicated light control panel in television
technician, as she appeared with testing device 20 years ago. studio won high praise for electronics-trained Joan Beckett.
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LABORATORY TYPE V.I.V.M.

by MecMURDO SILVER

Fig. 1,

HE use of wvacuum-tubes for
measuring voltages present in
high-impedance circuits as a
means of minimizing the loading
caused by application of any conven-
tional measuring device to the circuit
under investigation is old to the art—
probably about as old as the high-vac-
uum, gas-free, triode itself. The basic
concept is predicated upon the phe-
nomenon of change in plate current of
a vacuum tube resulting from change
in grid voltage, and partakes of the
amplification possibilities inherent in
commercial triodes, pentodes, etc.

It is possible in a well-designed vac-
uum-tube voltmeter to reduce to
practically insignificant proportions
the apparent loading of a high imped-
ance circuit, the voltage across, which
is to be measured. This is a distinct
and particular advantage of almost es-
sential merit in investigation of radio
frequency circuits., In radio receivers
particularly, a series of cascaded par-
allel-resonant circuits are usually em-
ployed to derive amplified signal volt-
age from preceding vacuum tube am-
plifiers and to serve as a means of
transferring such amplified- voltage on
to succeeding amplifier stages. In the

32

V.T.V.M. with removable a.c.

Fada Radio and Electric Co.. Inc.

A vacuum-tube voltmeter of un-
uvsual stability and low-circuit

loading, useful up to 200 mcs.

probe at right, ready to be connected directly to any R.F. circuit to be measured.

design, and in the servicing, of such
equipments the process is tremendous-
ly simplified if a means be available
which permits the measurement of ac-
tual amplification per stage by the sim-
ple process of shifting meter termi-
nals from the input of one amplifying
stage to the output of such stage, and
so on throughout the entire series of
cascaded amplifying stages.

The need for such a measuring in-
strument has become increasingly
acute over the past decade, during
which the complexity and variety of
radio frequency and electronic equip-
ment circuits and functions has multi-
plied prodigiously. Today, while it is
not impossible to service a complex
radio receiver in the field without a
vacuum-tube voltmeter, the process is
so simplified if one be available that it
seems safe to say that vacuum-tube
voltmeters will be standard equipment
for even the most unambitious service-
man in the postwar period. In a war-
time period when competent design-
engineering hours are of vital impor-
tance, the “vacuum-volts,” as it seems
convenient to call the V.T.V.M,, is of
priceless value in the speeding up
the analysis of all sorts and kinds of

www.americanradiohistorv.com

high-impedance circuit developments.

Manufacturers have not been back-
ward in offering ‘‘vacuum-volts” to the
industry, some types having been on
the market for substantially a decade,
but these earlier models have left
much to be desired. More recent in-
struments, offered under the name of
“electronic voltmeters,” are, in many
cases, not true vacuum-tube voltmeters
in that the minimization of ciycuit
loading of the true vacuum-tube volt-
meter has been frequently sacrificed
to provide a multiplicity of voltage
ranges of quite high, but nevertheless
finite, impedance. For example, the
electronic voltmeter might be thought
of as a vacuum-tube voltmeter having
a resistive range-multiplier shunted
across the terminals of the circuit un-
der measurement, with the actual “‘vac-
uum-volts” arranged so as to include
more or less of such shunt resistance
in its input circuit as a means of al-
tering effective ranges of measure-
ment. Such an instrument is, funda-
mentally, only an extension of the lim-
iting ohmic resistance possibilities of
the d.c. milliammeter, or d.c. microam-
meter, which constitutes the actual in-
dicating device of the instrument. It

RADIO NEWS
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is a means of increasing the meter re-
sistance ‘“seen’” by the circuit under
measurement well beyond that eco-
nomically and mechanically possible to
the meter itself. As such, it is a step
in the right direction, but only a step.
This is because the resistive input
range-multiplier must be of some finite
resistance which, in the case of radio-
receiver, radio-frequency measure-
ments, may still be sufficiently low to
so load the circuit under measurement
as to mask its true, unloaded perform-
ance. Such an arrangement will result
in additional serious losses due to the
lengths of connecting leads.

In the light of the foregoing, it may
seem appropriate to regard as a true
“vacuum volts” only an instrument
presenting negligible resistive, capaci-
tative and inductive loading to the cir-
cuit to be measured-—an instrument
presenting to the circuit to be meas-
ured substantially only the two termi-
nals of the vacuum tube employed to
translate the voltage appearing across
a high impedance circuit into direct
current which then actuates the actual
visual indicating meter. The instru-
ment illustrated and diagrammed here-
with is such.

In order to accomplish a design satis-
fying the above requirement, a num-
ber of seemingly incompatible condi-
tions must be reconciled, and numer-
ous other factors taken into account.
As a starter. the vacuum tube which
must be employed as the a.c.-d.c. recti-
fier essential to translate a.c. volts into
direct current to actuate the indicating
meter, must have high inter-electrode
resistance to keep circuit loading at a
minimum. It must have low inter-
electrode capacity to prevent both de-
tuning and loading of the circuits to
be measured. Automatically it must
be a small receiving-type tube, since
in addition to the above it must be so
portable that its input terminals may
be capable of application directly to
the circuit under measurement to
avoid the loading and losses of long
connecting leads. Two inches of con-
nection between circuit under meas-
urement and the “vacuum volts” can be
S0 serious as to destroy the validity
of measurements made at radio fre-
quencies previously considered high,
but in conventional, widespread use
today.

A vacuum tube of celecirical and
physical properties suitable for such
application will be small in size, and
hence limited in terms of voltages
which may safely be applied to its
electrodes. This means that it will be
suitable, without an input range mul-
tiplier such as would deleteriously
load the circuit to be measured, only
for measurement of voltages within
the maximum inter-electrode voltage
rating stated to be limiting by its
maker. Fortunately, in the present
state of the art, this is not a serious
limitation, since few, if any, circuit
measurements which the freedom from
loading which the vacuum tube volt-
meter provides will require a range in
excess of 100 volts. But a single range
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of 100 volts would render the “vacuum-
volts” quite inflexible in terms of serv-
ice applications, since its greatest use-
fulness will lie in accurate determina-
tion of voltages of much smaller mag-
nitude.

Hence some sort of range-multiplier
arrangement is essential to provide the
variety of voltage ranges which will be
needed in service if the instrument is
to be truly useful. The range-multi-
plier will almost certainly be resistive
in character, and it must be located,
not across the input, but somewhere
in the circuit of the instrument where
it will be divorced from, and may not
affect, the input characteristics there-
of. The means of accomplishing this
essential end—the end that differen-
tiates the ‘vacuum-volts” from the
simple “electronic voltmeter” falls
nicely into place in the design prob-
lIem when certain other requirements
are satisfied.

The simplest “vacuum-volts” would
be a triode between the grié and cath-
ode of which would be applied the volt-
age to be measured, and which voltage
would be indicated by the change in
plate-current flow through a suitable
meter and source of plate voltlage.
Such a system would be, and is, suit-
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able for relatively coarse, qualitative
measurements of potential, but is quite
unsuitable for precise quantitative
measurements. The reasons lie in the
inherent instability of the vacuum tube
itself due to the inescapable variations
in applied plate and filament voltages
when these be derived from commer-
cial a.c. {mains) sources, which they
must be if the final instrument is to
be both versatile and portable.

If the actual measuring vacuum
tube be a diode, the only variations
which will seriously affect its stabil-
ity will be filament voltage and its own
internally generated contact-potential.
Since plate voltage is not required, var-
iations from this source may be ne-
glected, while if the tube be of the
popular, and almost universal, indi-
rectly-heated cathode type, then ther-
mal inertia coupled with judicious se-
lection of heater voltage will swamp
out quite effectively all significant var-
iations due to heater voltage varia-
tion. Using a diode as the actual meas-
uring vacuum tube, it becomes possi-
ble to follow it with a vacuum tube
voltmeter of conformation such that
the range-multiplier resistance net-
work has no effect on input impedance
for practical, and academic purposes.
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Fig. 2. Schematic diagram of the sensitive V.T.V.M.

C1—.01 ufd. mica condenser

Ca, Ca—.1 ufd. 600 V. paper condenser
Ci. C:—8 ufd. 450 V. clec. condenser
R1—9 megohm lVhw resistor

R.—8 megohm Yow resistor

Rs—3 megohm volume control

R\—3.5 megohm YV,w resistor

R;:—5.4 megohm Y, resistor
Ry—3.000 ohm w.w. potentiometer

R, R.—50,000 ohm Ysw resistor

R.. R1»—50.000 ohm 1w resistor

Riy. Ry5—25,000 ohm adjustable w.w. resistor

R, —15.000 ohm Yow resistor

R;—70,000 ohm V,w resistor

R —220,000 ohm Vhw resistor

R, \~—40.000 ohm I/%W resistor

R{—135.000 ohm Yiow resistor

R,;~—440,000 ohm Vyw resistor

T1—Power transformer, 115 wvolts., 50/60 cycle,
3—6.3 »olt secondaries. 1—35 volt secondary
and 1—480 volt 40 ma. center tap secondary.

§,—3P3P gang switch

S,—2P5P gang switch

$.—8PST toggle switch
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Fig. 3.

However, the problem of contact po-
tential generated within the diode will
still be present, and will operate dis-
advantageously upon the final effec-
tiveness of the instrument. This con-
tact-potential may be balanced out by
the employment of two diodes, one for
measurement of the voltage to be in-
dicated, the second arranged to buck
out the contact-potential generated
within the measurement diode—some-
what in push-pull fashion, diagramati-
cally. By means of a suitable, adjus-
table resistive load for the bucking di-
ode, completely disassociated from the
measuring diode, the contact-poten-
tials of the two diodes may be made
equal and opposite in sign.

The problem of insuring the mini-
mally requisite order of stability for
the following vacuum-tube voltmeter
still remains. Fortunately the use of
high orders of degenerative feedback
in vacuum-tube amplifier circuits af-
ford orders of stability obtainable sim-
ply and economically in no other way.

If two triodes be used, so arranged
that their plate currents under rest-
ing conditions may be made identical,
and if each be provided with a consid-
erable percentage of inverse feed-back,
then one triode may be used to cause a
change in plate current proportional
to applied grid voltage, while the sec-
ond triode balances both the first tri-
ode, and the diode contact-potential
through “seeing” the out-of-phase con-
tact-potential developed in the second,
or bucking, diode. The use of a high
percentage of inverse feed-back oper-
ates to render the two triodes ade-
quately independent of unavoidable
fluctuations in heater and plate volt-
age.

The simplest means of obtaining the
desired inverse feed-back is by means
of a resistive load for each triode com-
mon to its plate and grid circuits in
the common-cathode return circuit. If
such load is common to both plate and
grid circuits, then it will operate to

31

Rear view showing a.c. probe inserted in its jack.

Fig. 4.

subtract some significant proportion of
total plate voltage from the plate cir-
cuit, and apply it as negative grid volt-
age. This presents an impossible con-
dition, since in such case the triode
grids would be biased so far negative
that small changes in input voltage
from the measuring diode would be un-
able to affect triode plate-current
changes to actuate the meter. Since,
in a practical instrument, the effective
plate load of each triode is in its cath-
ode return, common to plate and grid
circuits, there seems at first little that
can be done about it. Since the tri-
odes are functioning as direct current
amplifiers, the capacitive degenerative
feed-back schemes possible to audio-
frequency amplifiers are of no avail.
The solution is to first provide the de-
sired inverse feed-back needed to in-
sure circuit stability against power
supply voltage fluctuations by means
of cathode resistors so large as to
“cut-off”’ plate current in each triode,
then offset the excessive negative grid
bias resulting from this action by pro-
viding a direct current bucking voltage
almost sufficient to do so, applied to the
triode grid circuit only.

It now becomes possible to include
the indicating meter in series with a
range-determining resistive network
connected between the two cathodes of
the two triodes—completely divorced
from the input circuits. By so doing an
additional advantage is augmented, in
that the current rise through the indi-
cating instrument is limited in such
manner that application of excessive
voltage to the ‘“vacuum-volts” as a
whole will not ordinarily damage the
meter—nor will a possible plate-to-grid
or grid-to-cathode short circuit, result-
ing in a sharp rise in plate current in
the event of tube failure, destroy the
meter itself as it would were the me-
ter connected directly in the plate cir-
cuit of one or both triodes.

Provision of the two diodes, with an
insulating condenser to eliminate the
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Internal construction and parts layout of the V.T.V.M.

d.c. component of any a.c. voltage to
be measured in series with the input
of the measuring diode, summarizes as
an accessory unit to the ‘vacuum-
volts” proper. 1t consists of the two
triodes and associated circuit compo-
nents. Degeneration makes them ex-
traordinarily stable, and the arrange-
ment described above of connecting the
indicating meter and range-multiplier
network between their cathodes now
results in a d.c. “vacuum-volts” of min-
isculic circuit loading when the a.c.
diode arrangement, most easily built
as a detachable “probe,” is removed
from circuit and the d.c. voltage to be
measured is applied to one triode grid
only.

The d.c. “vacuum-volts” so provided
will not only show higher input resis-
tance, and hence less loading of cir-
cuits under measurement, than conven-
tional magnetic or electronic voltme-
ters. but, like all d.c. meters, will pos-
sess polarity sense. To avoid the in-
convenience of reversing connecting
leads from the ‘“vacuum-volts” to a
circuit under measurement when the
d.c. polarity therein may reverse, it is
possible to arrange a selector switch
to apply the potential to be measured
to first one, then the other, of the two
triode grids. This feature makes it
possible to shift the meter to read d.c.
potentials of opposite, or changing, po-
larity without reversal of external con-
nections. The mere shift of a switch
knob effects polarity selection and in-
dication.

Faced with the need for sizable quan-
tities of ‘‘vacuum-volts” immediately
required in war work, and finding it
impossible, despite high priority and
precedence ratings, to procure satisfac-
tory instruments upon the market, en-
gineers were forced to take the earlier
results of other units, modify them to
suit the immediate needs and availa-
bilities, and produce the instruments
needed for their own rush work, rather

(Continued on page 48)

RADIO NEWS


www.americanradiohistory.com

O0SCILLATOR AND DETECTOR
DEMONNTRATOR

by H. C. LAWRENCE

Demonsirator. formulas and metheds of caleulating circuit

and component characteristies for war radio (raining classes.

HE War requirements of the

I Army and Navy have necessitated

the training of a large number of
radio technicians. Many of these men
—and women-—have never seen the in-
side of a radio before; it is necessary,
therefore, to give them a complete new
concept. This concept is made doubly
difficult to grasp by the fact that elec-
tricity itself cannot be seen. One can-
not see the charge on a capacitor or
the current in a resistor. One must
know about these things by what else
happens, such as a spark’s jumping as
the capacitor is discharged or heat be-
ing dissipated as the current flows
through the resistor. Many demon-
stration units have been worked up in
an attempt to drive home some of the
teaching that is easily forgotten if it
never passes beyond the blackboard
and text book stage.

The equipment described was de-
signed in an attempt to obtain some-
thing extremely easy and economical
to construct and yet contain the max-
imum amount of demonstratable ma-
terial. It consists of a Hartley oscil-
lator of the self-rectifying type, and
an absorption circuit that is used both
as a wave meter and a simple receiver.
The oscillator circuit is provided with
pilot lights to show currents in the
various parts of the circuit. With a
few simplifying assumptions it is pos-
sible to calculate the performance of
various parts of this circuit to a de-
gree sufficiently accurate to fix in the
minds of the students why they should
learn to calculate this information and
what they have when calculations are
completed.

The oscillator unit may be used to
demonstrate:

(1) Appearance of wire-wound and
carbon resistors, tubes, sockets, tubu-
lar paper capacitors, variable capaci-
tors, molded mica capacitors, pilot
lights, high @ inductors, and relation
between physical size and inductance.

(2) Relation between schematic dia-
grams and actual parts.

(3) Appearance of a coil relative to
its @ and inductance.

(4) Oscillator circuit
works.

(5) Relation of d-c resistance to a-c.

and how it
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(6) Use of bypass capacitors and cal-
culation of reactance at high frequency
as compared to resistor being bypassed.

(7) Relation of currents in a reso-
nant circuit to those in connecting
branches of the circuit.

(8) Calculation of coil inductance
from tuning frequency with a given
capacity and from dimensions of coil.

(9) Calculation of reactance of in-
ductance and capacitor.

(10) Calculation of currents in res-
onant circuit, and power losses in cir-
cuit both from the resonant impedance
of the circuit and the circulating cur-
rents and resistance as obtained from
the @ of the coil and capacitor.

(11) Calculation of power require-
ments of a resistor from any two con-
stants (current, voltage, resistance).

(12) Calculation of resistance value
to give a certain voltage drop and cur-
rent through a circuit if a voltage drop
is given. ‘

(13) Dissipation of power in a re-
sistor by heat.

(14) Power input to tube and circuit
efficiency.

The addition of the absorption cir-
cuit allows demonstration of:

(a) Resonance and effects of off-
resonance tuning as it affects voltage.

(b) Effect of orientation of coils on
mutual inductance.

(c) Use of a wave meter for meas-
uring frequency.

td) Appearance of a coil of a me-
dium Q.

(e) Absorption of power from one
circuit by another and reduction of cir-
culating currents in first circuit as
power is absorbed.

Fiqg. 1.

Oscillator schematic diagram.
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(f) Increase in plate current of oscil-
lator tube as load is placed on circuit.

(g) Appearance and operation of
neon glow tube.

The addition of a crystal detector
and earphones allows demonstration
of:

(a) Detection.

(b) Effect of @ on selectivity and
voltage developed across a coil.

A suitable choice of oscillator fre-
quency is one that will not cause inter-
ference in nearby broadcast receivers
and one that will allow an easily con-
structed coil of relatively high Q. A
high Q coil gives good frequency sta-
bility and high resonant currents that
are easily demonstrated.

The tube chosen should be easily
obtained, and have a heater voltage
such that a dropping resistor is needed.
This dropping resistor should be of low
enough wattage rating compared with
the actual dissipation that it will get
very hot in use.

The schematic diagram of the os-
cillator is shown in Figure 1. The cir-
cuit is that of a Hartley oscillator in
which the plate is at r-f ground. A-C
voltage is applied to the plate circuit.
This makes for simplicity of construc-
tion and at the same time gives a mod-
ulated r-f output that can be detected
and heard on a receiver. The fact that
the plate and other currents are modu-
lated by the a-c line voltage does not
disturb any calculations made, since all
values of current and voltage are ef-
fective or rm.s. Small pilot lights are
soldered in all leads to the resonant
circuit and another lamp is soldered
across a turn of the inductance to show
relative currents in these circuits. Pi-
lot lights of the same voltage and cur-
rent ratings are used in all cases so
that relative currents are evident. If
the capacity of C. is kept large com-
pared with the tube and distributed
capacities, the resonant current will be
almost entirely in the tank circuit and
the resonant frequency will be deter-
mined by the tuning capacity C..

Capacitor C, is included so that lamp
I. can be bypassed for r-f to show how
the r-f currents will flow through a
capacitor.

The data on this oscillator (Fig. 1)
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will be near enough to that of similar
oscillators that in the absence of suit-
able measuring equipment, it may be
used for class calculations and demon-
strations. This data is as follows:

L—12 turns of No. 10 tinned copper
wire, 1.5 inches mean (center of wire)
diameter, 2.25 inches long. Measured
@ without pilot light current indicator
is 360. Tunes to 8.5 megacycles with
110 pufd capacity.

C—.007 wnfd 200 volt paper capaci-
tor.

C.—15 to 430 rufd receiver tuning ca-
pacity, 0.015 inch Spacing between
plates, 21 plates. Area of each plate
= 1.6 sq. in. (The effective area of
each plate is approximately semi-cir-
cular with a radius of 1 inch. The
shaft is set off center.)

Cy—.1 pfd 400 volt paper capacitor.

C+—.004 nfd 200 volt mica capacitor.

R,—3300 ohms ¥2 watt carbon resis-
tor.

R.—450 ohms 10 watt, w.w., resistor.

I, I, I,, I.—Mazda 0.25 amperes, 6-8
volt pilot light.

Tube—50L6GT—Heater current
0.150 A, heater voltage 50.

D-C cathode current with no load—
13 ma.

R-F wvoltage across L = 130 volts
r.m.s.

D-C voltage across R, = 7 volts.

Coil Inductance irom Dimensions:

The formula for computing the in-

Fig. 2. Wave meter.

ductance of air core radio eoils is:
0.2 A’N?

Ie=e———

3A -+ 9B + 10C

where:

L is in microhenries (#h).

A is the mean diameter of the coil in
inches.

B is the length of winding in inches.

C is the radial depth of winding in
inches.

N is the number of turns.

The quantity C may be neglected if
the coil is a single-layer solenoid as is
nearly always the case for high fre-
quency coils.

Substituting the proper values for
the coil of the transmitter in formula
(1), we obtain:

(0.2) (1.5)* (12)®
(3) (1.5) + (9) (2.25)

Coil Inductance from Resonant
Frequency:

L= = 2.6 #h

The value of inductance obtained
from the coil dimensions may then be
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checked against that obtained by find-
ing the resonant frequency of the coil
with a known capacity:

1
S S———— 10000000000 (2)
27 VLC
or
1
L= ARi PG e (3)

Substituting the proper values in
equation (3):

1
L

= (47°) (85 X 10°)%(110 X 10-?)
S L =31Tuh

The difference in L as obtained from
the two methods of measurement is
due partly to inaccuracy in measure-
ment of coil dimensions, partly to lead
inductance and distributed capacities
not included in the values substituted
in equation (1), and partly to approx-
imations made in obtaining equation
Q).

Reactance of €,

C, is provided to make a low impe-
dance path across R, for r-f currents,
while maintaining the resistance to d-c
necessary to obtain bias for the tube.
The reactance of this capacitor is:

Xe= (2r) (85X 10°) (0.007 X 10-°).

.. Xe = 2.67 ohms

It is seen that the impedance of this
path is less than one thousandth of
what it would be without C,.

No Load, Plate and Screen power is:

P = EI = (110) (13 X 10"*) = 1.4 watts

Caleulation of Circulating Current
and Losses in Resonant Cireunit:
The circulating current in L can be

calculated from the inductance of L

or the capacity of C. and the voltage

across L.

Eo. = L. =

Io
wCe

where:

E. = r-f voltage across L
I, = circulating current in resonant
circuit
EO

L = wl.

130

=G (85X 10° (317X 10

Fig. 4. Receiver circuit.
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FREQUENCY IN MEGACYVCLES

APACITY RANGE
OF COIL=60.

EMI-CIRCULAR (STRAIGHT LINE &
APACITY) PLATES N CA| f

40 60
PERCENTAGE OF ROTATION

5 .20 ! -ao £ ..‘Qo

Fig. 3. Absorption wavemeter calibration.

.. Io = 0.766 amperes.. ... (6A)
or:

I, = EowC2
I. = (130)(27) (8.5 X 10°) (110 X107'2)
.. I, = .765 amperes

From the measured Q of the coil, the
r-f resistance of the coil may be cal-
culated. Since an air dielectric tuning
capacitor with good insulation was
used, it is reasonable to assume that
all the losses are in the coil, so that
the measured coil @ is that of the
resonant circuit.

wL
SR e (4p)
wl
R=——......... ...(8
Q (8)
R — (27) (8.5 X 10" (3.17 X 107°)
o 360

.. R = 0.47 ohms

The d-c resistance of the wire in the
coil can be obtained from wire tables.

Length of wire = mdN...... )]
where:

d = diameter of coil
N = No. of turns

Length = (7) (1.5) (12) = 56.7 in.

The resistance of No. 10 copper wire
is approximately 1 ohm per 1,000 ft.
The resistance of 56 inches is approx-
imately 4.71 X 10~

This is a little more than one hun-

(Continued on page 76)
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New products for military and civilian use.

NEW DUST-TIGHT RELAY
A new dust-tight relay especially
designed for aircraft applications re-
quiring high current-carrying capacity
without sacrifice of compactness and
light weight has been announced by

the Generul Electric Company.
The new relay is a solenoid-operated

v

device with the normally-open con-
tacts rated at 10 amperes direct cur-
rent. These contacts will make or
break 30 amperes at altitudes up to
40,000 feet.

When the relay is in the energized
or de-energized state, the contacts will
remain in the open or closed position
without chattering, even when sub-
jected to mechanical frequencies of
from 5 to 55 cycles per second at 14s-
inch amplitude (144-inch total travel)
applied in any direction. The relay is
designed for use in an ambient temper-
ature range of from 95° C to minus
40° C, and will withstand 95 per cent
humidity at 75° C on 48-hour tests and
operate immediately thereafter. Manu-
factured by the General Electric Co.,
Schenectady, N. Y.

NEW AMPERITE REGULATOR TUBES
The Amperite regulator tube de-
creases the 40% voltage variations ex-
perienced on railway signal systems
to 5%. Having no moving parts the

Amperite regulator gives many years
of uninterrupted service with no main-
tenance cost. It is not affected by tem-
perature or humidity conditions.

For the above particular type a
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standard screw base is used. Similar
regulators however can be furnished
with standard radio octal base.

Four page illustrated Folder may be
had on request, by addressing the Am-
perite Co., 561 Broadway, N. Y.

NEW “TUBE TYPE"™ CRYSTALS

Newly added to the wide range of
Piezo electronic quartz crystals pro-
duced by John Meck Industries, is this
special purpose type, housed in a con-
ventional metal tube case.

By means of this unusual mounting,
complete freedom from moisture and
atmospheric pressure changes are se-
cured.

The new John Meck Industries plant
at Plymouth, Indiana, is fully equipped
to fabricate all crystal oscillators and
resonators, from the raw quartz.

Other divisions serve the Armed
services by constructing many types of
electronic equipment closely allied to
the John Meck Industries peacetime
activities.

“SPEEDEX" WIRE STRIPPER
The “Speedex” Wire Stripper is a
very unique and effective tool for
speedily stripping the insulation from
any type of electric wire. It promises
to find favor in many fields because of

the time it saves in doing the job.
Manufactured by the Wood Specialty
Mjig. Co., Rockford, Ill.

NEW HALF-CYCLE
ELECTRONIC SPOT WELDING CONTROL

A new electronic half-cycle, syn-
chronous control for the precise opera-
tion of resistance-welding machines
has been announced by the General
Electric Company. Mounted in a pro-
tecting cabinet, the control is fur-
nished in two types: the CR7503-A136,
which also includes a welding trans-
former and is designed for bench
mounting, and the CR7503-A133, which
is without a transformer and is de-
signed for wall mounting.

The control features a new tube, the
easily replaced GL-415; a new circuit
which makes higher-speed welding
possible; and a simplified initiating
circuit which improves performance
and reduces maintenance. The new
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design also incorporates heat control
by the phase-shift method. The heat

adjustment is made by a dial mounted
on the front of the cabinet.

The control facilitates the welding
of tinned copper, steel, or alloy wires;
of studs from 0.01 to 0.05 incn diameter
to flat surfaces, with little or no in-
dentation on the opposite surface of
the metal; and the spot welding of
unusually thin (less than 0.01 inch)
pieces of stainless or mild steel, nickel,
or silver to brass or bronze, with neg-
ligible oxidation or discoloration.

The control also makes possible the
welding of low resistance joints which
are unaffected by temperatures con-
siderably in excess of 125 C, the point
at which certain types of soldered
joints weaken and often collapse. This
results in the complete elimination of
solder, with a corresponding saving of
tin, and a saving of approximately 50
per cent in time.

A product of the General Electric
Co., Schenectady, N. Y.

NEW FREQUENCY METER
The Fred E. Garner Company has
just announced production of four new
models of their TELRAD line of fre-
quency meters. All models are crys-
tal-controlled and, by means of a class
“C” harmonic amplifier circuit em-
bodied in the units, accurate frequency
carrier signals are provided every 19
ke. and every 100 ke. from one hun-
dred cycles to forty-five megacycles.
A carrier signal is also produced every
1,000 kec. from one megacycle to one
hundred twenty m.c. A convenient
panel-mounted “on-off” switch permits
use of a 1,000 cycle modulated note.
TELRAD Crystal Controlled Fre-
(Continued on page 62)
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TECHNICAL ROOK

& EBULLETIN REVIEW

“THE SPEAKER'S NOTE-
BOOK,” by William G. Hoffman.
Published by McGraw Hill Publishing
Co., New York City. 314 pp. plus in-
dex. Price $2.50.

Of particular value to instructors at
our radio training centers and to en-
gineers who are called upon to speak
before large gatherings is this new
book. It discusses methods of effec-
tive speaking and gives actual exam-
ples of outstanding speeches, stories,
epigrams and aphorisms which can be
directly employed in planning any kind
of speech. There are 232 stories alone
classified under headings and indexed
for easy reference which will supply
information for almost any point a
speaker wishes to make.

Many advanced students are now
finding themselves in great demand to
serve as teachers. Many of them lack
the necessary confidence and basic
knowledge in order to explain com-
pletely and forcefully various subjects
which they are called upon to present
to the student hody. The book serves

its purpose admirably to instill a con- |

fidence within the minds of those new
instructors and makes the tasks of
presentation far simpler.

“PRE-SERVICE COURSE IN AU-
TOMOTIVE MECHANICS,” by
James V. Frost. Published by John
Wiley & Sonms, 404 Fourth Ave., New
York City. 536 pp. plus index. Price
$1.96.

This book was prepared at the re-
quest of the War Department and the
U. 8. Office of Education in conform-
ance with the official pre-induction
training course outline, No. PIT-202.

The subject matter has been ar-
ranged in accordance with the Federal
Course of Study, edited by the War De-
partment, Washington, D. C. The text
has been divided into nine chapters for
one full year of study; the first five
chapters are for the first term and the
last four are for the second term. In
the choice of words and in the treat-
ment of the subject, the aim has been
to make the book understandable to
all grades of high school students.
Each unit has been supplemented by
appropriate illustrations and diagrams.

"WHAT YOU SHOULD KNOW ABOUT
THE SIGNAL CORPS,” by Harry M.
Davis & F. G. Fassett, Jr. Published
by W. W. Norton & Company, Inc., 70
Fifth Avenue, New York City. 204 pp.
Price $2.50.

This book covers all the phases and
activities of the United States Army
Signal Corps. It gives full informa-
tion on experiments in meteorology,
aviation, and the making of training
films and the taking of action pictures
in battle, and gives the history of com-

(Continued on page 94)
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| of you probably know.

| and with the A.E.F.

By CARL

HIS newly inaugurated column

I is being conducted of, by and for
all commercial radiomen in the
various branches of communications.
It is your column—a place where all
of you may exchange ideas and infor-
mation with others and where you can
know where and what your ex-watch-
mates in that old gang are doing now
during the present conflict. Corre-
spondence may be addressed to “GK”
at Rapio NEws, 270 Madison Avenue,
New York, N. Y.

Charlie Birch, ex-RMCA and more
recently with F.C.C. as radio inspector
in New York is expected to be back at
RMCA in the big city by the time this
gets to press. Bob Small ex-unifruitco
has for some time been in the Pacific
area with the Navy as radio material
and maintenance man. Another ex
from the same outfit, Joe Graham, is
with F.C.C. monitor service. Earl Dan-
nals ex-Army and S.B. is with the
Navy in charge of a station outside
the U.S. Bill Reuman ex-Merida has
been at WWRL for some time as many
Lawrence
Tuna W2DZ who had quite a bit of
experience in the Mexican Campaign
in World War

OPERATORS

COLEMAN

Number One now operates his own
radio and electrical business in New
York City. (Free adv.!) Dave Carruth-
ers ex-KUFC is still holding down as
radio inspector for the U. S. Maritime
Commission in the New York area, to-
gether with a real old-time radioman,
Charlie Guthrie, who was a Navy oper-
ator—way back when.

At this writing the turnover in ra-
dio operators seems to have slowed up
with things becoming a bit more sta-
bilized in these lines and there appears
to be more men that are available for
maintenance and repair work than
were previously on hand. Many who
have licenses but have been out of the
game for years seemingly want to re-
turn to their first love. Incidentally,
many of these present jobs turning up
seem to be more than just “Duration”
affairs and many of the old gang have
obtained excellent billets which will
still be with us after the present diffi-
culties are overcome.

There are still openings in the main-
tenance and repair line of marine ra-
dio work and those not engaged in de-
fense work are invited to contact “GK”
at the above address as we Kknow of
several outfits doing marine work who
are looking for ra-

e
-

ey .
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diomen. We have
o often wondered why
q%,g\? the average radio
Gt

%

operator, especially
aboard ship in the
past, was considered
by many to be of
somewhat erratic
nature and having a
rather inferior posi-
tion aboard ship. Al-
though many of the
~ operators in past
years were often
younger men than
the other officers
aboard their work

I TN Py

<N was always compe-
| O tently performed
| P )igo;f;g and this view to-
£ ward operators was
\?{ R,I:.;':w'/—\xi' often hard to under-
.t.,-)”’%é), stand.
e T However, now
= 7 during the present

"I'd feel heap better if | had blanket to send

_ world conflict it has
= hit home to the gen-
eral public aswell as
(Continued on
page 46)

up smoke signals."
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INDUSTRIAL ELECTRONICY

Cellophane wrapping machine using photoelec- Photographic engineer using a Totalux to integrate light in-
tric relay to synchronize cuiting and printing. tepsity with time. in reference to exposure in photography.

STUDENTS as well as engineers have indicated a
¥ desire for more information on the part that radi-
onics and electronics are playing in the industrial pic-
ture. There are two main purposes behind the greatly
expanded use of industrial control equipment of this
type; namely, to conserve manpower and to increase
production. The accompanying illustrations show in a
small way some applications to industrial use of this
equipment. Naturally at this time many of these in-
stallations are being used on restricted projects re-
lated to the war effort and cannot be released. Con-
sidering that research has proceeded at about five
times its usual rate of development during the last
year it is not hard to imagine the host of new appli-
cations which will be available when the war is over.
In the meantime many applications of a non-restricted
nature are available for study. Careful investigation
should be made of these in order to accurately de-

termine the industrial trends in the postwar period. Bending roll equipped with electromagnetic strain-gage
equipment. Alarm is given when machine is overloaded.

Resistance-welding area. General front view shows 200- Photoelectric color register control for multicolor gravure press.
kva. seam-welding machine and 75kva. welding press., View of drive side, showing complete color-unit equipment.
September, 1913 39
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ADAPTOR UNIT-
FOR BASIC 0SCILLOSCOPE

by GUY DEXTER

Constructional data for a simple, self-contained

unit for modernizing basic oscilloscopes.

LARGE number of basic oscillo-
A scopes were built or bought by

amateur station operators dur-
ing the last ten years. These simple
instruments contained only the barest
essentials, having no input amplifiers
or linear-sweep oscillators, and were
not very useful beyond checking trans-
mitter modulation, the purpose for
which they were originally designed.

With the curtailment of amateur
transmitting activities, civilian inter-
est has shifted to radionic experimen-
tation and set servicing, and the use-
fulness of a complete oscilloscope in
those fields is well known. The prob-
lem of modernizing the old modula-
tion-checking oscilloscopes has come
up frequently during recent months
because of the present radio instru-
ment shortage. Occasionally, complete
designs for home-built oscilloscopes,
using special hard-to-obtain parts,
have been described in constructional
articles. But no direct solution has
been offered thus far to the problem
of adding the missing circuits to an
existent basic ’scope.

The adaptor unit described in this
article accomplishes complete modern-
ization of the basic oscilloscope in a
simple manner. Compact, self-con-
tained, and easy to build from spare
parts, it need only be connected by
means of three leads to any simple
'scope of the modulation-checking va-
riety. The basic ’scope may be of
either the one-. two-, or three-inch
style. A complete. stabilized oscillo-
scope is thus obtained for producing
wave patterns, alignment figures, volt-
age deflections, and the numerous
other indications which are so valu-
able to radionic and radio service test-
ing.

By employing the adaptor, no
changes are necessary in the wiring
of the actual oscilloscope unit. The
latter is accordingly left unaltered and
may subsequently be employed with-
out the adaptor whenever usage de-
mands the basic unit alone. The
adaptor is likewise not permanently
tied in with the simple oscilloscope
and is thus free to be used in other
radio and television applications de-
manding a separate sweep-amplifier
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unit. Signal voltages are fed directly
into the adaptor and reach the deflec-
tion plates of the cathode-ray tube
either directly or through amplifiers,
depending upon switch settings.
General Deseription

The adaptor unit comprises separate
horizontal and vertical deflection am-
plifiers, a linear-time-base sweep os-
cillator, and power supply. The am-
plifiers employ type 6SJ7 tubes con-
nected as high-gain pentodes and are
provided with individual gain con-
trols. The sweep circuit employs a
single 884 tube in the conventional
circuit developed by RCA.

The two amplifiers are so arranged
with switching systems that a signal
may be amplified before application to
the deflection plates of the cathode-ray
tube or may be switched around the
amplifiers to be applied directly to the
plates. Flexibility of operation is thus
afforded for a number of different
measurements. The amplifier circuits
are of the conventional resistance-

Fig, 1.

Chassis layout.

coupled type with unbypassed cathode
resistors.

The sweep-oscillator circuit delivers
an oscillating voltage of saw-tooth
waveform between 20 and 11,000 cycles
in seven ranges selected by means of
a rotary switch. In each range, the
frequency is continuously variable, be-
ing adjusted by means of a variable
resistor. The selector switch, S2, cuts
in capacitors in the bank extending
from C2 to C8 to select the various
frequency ranges. Variation of fre-
quency within the ranges is accom-
plished by adjustment of the rheostat
R5. The limits of the frequency
ranges, corresponding to maximum
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and minimum settings of the rheostat,
for the various capacitors are: C2, 20
to 59; C3, 43 to 132; C4, 109 to 340;
C5, 280 to 880; C6, 670 to 2180; C7, 1500
to 4900; and C8, 3600 to 11,400 cycles.
An appropriate synchronizing voltage
may be injected into the grid circuit
of the sweep oscillator, the magnitude
of this voltage being controlled by the
potentiometer, R1. An external source
of synchronizing voltage may be con-
nected to the terminals T3 and T4 and
the toggle switch, S1, set to EXT. Or
a 60-cycle synchronizing voltage may
be taken from one end of the trans-
former secondary supplying the tube
heaters by throwing S1 to the 60 cycle
position. The sweep oscillator circuit
employed in the adaptor is extremely
stable when synchronized with either
external or internal voltages. Once
synchronized, a single cycle of wave-
form may be ‘“locked” on the ’scope
screen for long observation periods.

Adequate switching is provided to
enable flexibility of operation. S5 is
the vertical plate switch. When S5,
a double - pole, double - throw toggle
switch, is thrown to DIRECT, an input
signal voltage is fed directly from the
vertical input terminal, T1, to the ver-
tical plates of the cathode-ray tube.
When S5 is thrown to AMP., however,
the signal is impressed upon the ver-
tical amplifier grid to undergo ampli-
fication before reaching the vertical
plates. Note that S5 disconnects the
output connection of the vertical am-
plifier when in the DIRECT position.

S4 controls horizontal plate input.
In most measurements, the horizontal
plates of the cathode-ray tube will re-
ceive the sweep oscillator output volt-
age to establish the linear time base.
S4 will accordingly be thrown to AMP.,
and S3, which is the sweep selector,
will be thrown to LINEAR. The saw-
tooth wave is thus amplified and ap-
plied to the horizontal plates. When
some external source of sweep voltage
is to be employed, however, S3 is
thrown to EXT. and the source of
voltage, such as an oscillator, is con-
nected between terminal T2 and a
ground. Any signal whatever which
is to be amplified and applied to the
horizontal plates is fed into the system
in this manner. When a signal is to
be fed to the horizontal plates directly
without amplification, the signal source
is again connected between terminals
T2, but switch S4 is thrown to DI-
RECT.

The amplitude of the vertical signal
voltage, and accordingly the height of
the pattern on the ’scope screen. is
controlled by the potentiometer R17.
Likewise, horizontal signal voltage
amplitude is controlled by the poten-
tiometer R7, to regulate width of the
pattern.

Switches S1, S3, S4, and S5 are of
the toggle type. S6 is installed on the
synchronization control, R1. Intensity
and Focus controls for the cathode-ray
tube are an integral part of the basic
'scope and accordingly are not in-
cluded in the adaptor unit. Switch
S2, the frequency-range selector, is a
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Fig, 2. Schematic diagram and parts list of adaptor unit for basic oscilloscopes.

Cy—.1-pfd. 600-v. tub.—Aecrovox

C.,—.25-ufd. 400-v. tub.—Aerovox

Ca, Cipo Coy—.1-ufd. 400-v. tub.—Acrovox

C,—.04-ufd. 400-v. tub.—Aerovox

Cs—.015-pfd. mica— Aecrovox

Cy—.005-ufd. mica—Aerorvox

Cr—.002-pfd. mica—Acrovox

Ci—.0008-pfd. mica—Aerovox

Cy, Cyy, Ci1, Cyg—.5-ufd. 600-v. tub.— Aerovox

C1o) Caa, Ci4, 6;5. Ciy—8-ufd. 450 d.c.w.v. midget
tub. electrolytic—Aerovox

Cy—25-pfd. 25-v. midget tub.

electroyltic—
Aerovox

R,—250,000-0hm pot.—I.R.C. Type CS
R.—25,000 ohms V5 watt—Aerovox
Ry—500 ohms Vo watt—Aerovox
R—300,000 ohms V5 watt—Aerovox
Rs—1-megohm pot.—I.R.C. Type CS
R.—1 megohm V5 wnatt—Aerovox

R:, R;-—500.000-0hm pot.—I.R.C. Type CS
Rg, R1w—850 ohms V5 watt—Aerovox
Ry, Rys—27,000 ohms 1 watt—Aerovox
Rio. R.c—120.000 ohms 1 watt—Aerovox
Ry, Rn—100,000 ohms 1 watt—Acrovox
Ry.. Rer—2 miegohms 1 watt—Aerovox

Ry3—2000 ohms V5 watt—Aerovox

R,,—25.000 ohms 1 watt—Aerovox

Ri5, Rye——60,000 ohms 1 watt—Aerovox

1. 8g, Se—s.p.d.t. toggle switches—Arrow

Sg—g\ingle-pole, 7-position rotary switch—Ceén-
tralab

Ss—d.p.d.t. toggle switch— Arrow

Se—s.p.s.t. vol.-control switch built into potentiom-
cter R1

T—Power transformer: 350-0-350 v., 70 ma.; 5
v., 3a.; 6.3 v., 2.5 a.—U.T.C. Type R-2

CH—15-henry 100 ma. midget filter choke—
U.T.C. R-19

single-pole, 7-position rotary type SW.

Connections to the basic 'scope are
made by means of the three-conductor
shielded cable shown in the circuit
diagram. For ease of connection, this
cable may be terminated by appropri-
ate three-pin plugs for insertion into
sockets at the adaptor and the ’scope.

The power supply for the adaptor
unit is self-contained, consisting of the
iransformer, T; rectifier tube, V4;
filter choke, CH; and filter capacitors,
C14 and C15. This supply employs
small-sized components of standard
design and is compact in nature. For
still greater compactness, the reader
might employ one of the smaller metal
rectifier tubes, such as type 5W4, if
cne of these is available in his spare
parts assortment.

Mechanical Construction

The adaptor unit is built on a 7”x10"”
x3" chassis and 7”x10” panel, as shown
in Figures 1 and 3, and is housed in a
snug-fitting cabinet. These dimensions
and the layout shown in the drawings
permit the most compact arrangement
of parts consistent with stable oper-
ation.

To meet the shortage of steel cabi-
nets and chassis, the builder may form
his metal components from galvanized
iron sheet. This material is still fairly
easy to obtain in most towns and is
entirely satisfactory for the purpose.

September, 1943

If the builder is unable to do the work
himself, he may have his local sheet
metal shop cut the metal panel and
form the chassis and cabinet at a rea-
sonable cost. After completion of the
work, the pieces may be given a coat
of black or grey lacquer of either
smooth or wrinkle finish as individual
taste might dictate.

Components are arranged on the
chassis as shown in Figure 1. The
four controls and the rotary frequency-
selector switch S2 are mounted on the
front panel above the chassis. Leads
from the controls pass through holes
drilled along its front edge and lined
with rubber grommets. The selector
switch is mounted, as shown in Figure
1, in a shield can which also holds the
frequency-range capacitors, C2 to CS8,

Fig. 3. Panel assembly.

R? Rl S2_ RS RI7
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and it is then mounted on the front
panel in the center position, as shown
in Figures 1 and 3. This arrangement
of the frequency-range components
makes a neat, shielded assembly,
grouping the capacitors in an enclo-
sure.

The toggle switches are mounted
through the panel and front lip of the
chassis along the lower line, as shown
in the photograph. Fig. 3. The on-off
line switch, S6, is mounted on the syn-
chronization control, R1.

By mounting the power transformer
along the extreme rear center portion
of the chassis, as shown in Figure 1,
and the small filter choke under chas-
sis in the rear left-hand corner, hum
interference with the input amplifiers
and sweep oscillator will be prevented.
In individual duplications of the in-
strument, however, it may become nec-
essary to rotate the filter choke for
best isolation. This will be particu-
larly likely when a choke other than
the one specified is employed.

The three-lead shielded cable for
connection to the basic ’scope is
brought out through a clearance hole
on the right-hand side of the cabinet.
This hole is cut near the bottom of the
cabinet and is aligned with a similar
hole cut in the corresponding lip of
the chassis. For maximum ease of
disconnection, a three-pin socket may

(Continued on page 64)
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Manufacturers’
Literature

Our readers are asked to write directly to
the manufacturer for this literature. By
mentioning RADIO NEWS and the issve and
page, we are sure the reader will get fine
service. Enclose the proper sum requested
when it is indicated. This will prevent delay.

ALLIED'S RADIO CIRCUIT HANDBOOK

Published by Allied Radio Corpora-
tion, 833 West Jackson Boulevard, Chi-
cago, Illinois. Price. 10c.

A new publication containing radio
and electronic circuits with analyses,
comparisons, and discussions. The
method of presentation was especially
planned to make this book a useful
text for the classroom and for home
study as well as a reliable guide for
experimenters and builders. Funda-
mental principles of radio are illus-
trated and explained in sixteen basic
circuits. The application of these prin-
ciples to various components of re-
ceivers, transmitters. and other elec-
tronic units is shown in twenty-five
additional circuits of conventional ra-
dio and electronic units. A schematic
and pictorial diagram is shown for
each unit, ranging from simple one-
tube sets to superheterodynes.

This well-prepared booklet should
prove to be very useful as a supple-
mentary text for radio classes. Forty
pages, 8% "x11”. Address all informa-
tion to the Allied Radio Corp., 883 W.
Jackson Blvd., Chicago, I11.

NEW BOOKLET DESCRIBES
"ELECTRONICS AT WORK"

Electronic applications in industry,
in the war, in medicine and the home
are illustrated and described in a new
44 page booklet announced by West-
inghouse Electric and Manufacturing
Company.

A few typical applications shown in
this booklet “ELECTRONICS AT
WORK” are: resistance welding con-
trol for sewing plane parts together at
1,800 stitches per minute; cathode-ray
oscillograph for electrical circuit and
lightning phenomena analysis at speeds
of 1/100 of a millionth of a second;
high-frequency induction heating units
for plastic molding; tin reflowing and
surface hardening; ignitron rectifiers
for converting alternating to direct
current in aluminum and magnesium
production; industrial X-ray units for
“inside’” inspection of vital metal parts;
Precipitron for removing air-borne
dust particles as small as 1/250.000 of
an inch.

Various types of electronic tubes,
key units of every electronic device,
for such applications as industrial con-
trol, diathermy, power conversion, X-
ray and radio ave illustrated and the
primary use of each identified.

(Continued on page 94)
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ELECTRONIC
POSTWAR ERA

meter, utilizing photoelectric

cells, provides the most re-
liable method of analyzing color ever
devised, defining accurately some 2,-
000,000 different shades, working for
textile, paper, chemical and paint in-
dustries. Electronic devices automat-
ically square the lengthwise and cross-
wise threads in weaving. Electric eyes
guard sheets of metal on a conveyor,
discarding those with defects. Vacuum
tubes turn on the lights as the sky
darkens, turn them off when it is light.
Electronic devices, through carrier cur-
rent, send messages and control distant
apparatus linked only by power wires.
Electronic rectifiers supply power to
produce vital metals like aluminum.
Electronic devices control the high-
speed wrapping of packages, fill gin-
ger-ale hottles to the proper level, re-
move slate from coal at the mines,
sort the pure crystals of rock salt,
level elevators, open doors, control
punch presses, detect smoke and
fumes, measure vibration and thick-
ness. X-ray, priceless electronic tool
of the doctor, now examines heavy
steel castings for imperfections, de-
tects porosities in welded seams, sees
hidden defects in automobile tires,
searches candy bars for foreign ma-
terials, picks good oranges from bad,
analyzes metals and alloys in terms
of diffraction patterns.

On Guard

“The tiny electron is a many-mus-
cled guardian. Electronic devices de-
tect planes at a great distance, aim
and fire guns, explode mines, guide
planes and ships through fog, detect
fires and certain poisonous fumes.

“The genetic effect of electronic

QQ ! RECORDING spectrophoto-

]

"Well—well, Gentlemen! and what do you
suppose our Chinese allies would say if they
saw this?"’
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X-rays has already produced new
kinds of flowers, many well improved
strains of fruits, vegetables, and
grains as seeds are bombarded with
millions of volts. The electronic mi-
croscope has revealed to biologists
the character of the tobacco mosaic
virus, a deadly crop disease that has
cost growers millions of dollars a
year. The electron will not long re-
main an abstraction for the farmer.

X-Ray

“In 1895 Roentgen observed—then
named—the X-ray. Dr. W. D. Cool-
idge developed the Coolidge X-ray
tube at Schenectady—and medicine
had one of its most precious tools.
Radiography today discloses when
broken bones are mending, when teeth
are decaying, how to treat a sinus
condition; it shows the presence of
tuberculosis and silicosis. Often on
the heels of diagnosis comes therapy,
as X-rays treat skin disorders and
infections and wage war against can-
cer, gangrene and gas bacilli. By in-
ductothermy, another electronic ap-
plication, heat is safely generated in
living tissues. The electrocardiograph
amplifies the faint voltages of the
heart muscle and records the action
on photographic paper for the ob-
servation and guidance of the physi-
cian.

Radio Today

“Even radio is no longer just Bing
Crosby, and baseball games and music
while you shave. It is mobile police
protection at all hours, weather ob-
server, automatic pilot, instant com-
munication for fireboat and fire truck,
operator of remote power stations,
fire fighter, cradle watcher. It has
learned to serve as well as to amuse
and educate. Tomorrow, when the
thunder and pain and preoccupation
of war have passed, radio—released
from the manacles of static by fre-
quency modulation, or FM, and
stripped of its blinders by television—
will transport you to Carnegie Hall,
to the White House, and to Ebbets
Field, bringing you the clear high note
of the violin, the timbre of the voice,
and even the color of the umpire’s tie.
Electronics has in store for millions
of homes of the future a radio per-
formance that as yet has not been
a part of their experience.

Electronic Research

“Only a short time ago the en-

gineers of General FElectric con-
structed a 20-million-volt induction
electron accelerator. This is a re-

search tool that whirls electrons at

the highest speed ever produced, only

a fraction of a per cent less than the
(Continued on page 54)
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PRACTICAL RADIO COURNE

by ALFRED A. GHIRARDI

Part. 17.

Study of harmonie distortion produced by triode power am-

plifier tubes and conditions for maximum undistorted power output.

achievement of maximum power

output from a power tube cannot
be the sole consideration, because when
it is operated into the value of load
impedance that results in maximum
power output (sce last month’s lesson)
the amount of objectionable harmonic
distortion it produces in the waveform
of the signal is usually greater than
can be allowed for good fidelity. Since
the harmonic distortion produced is
usually of equal or greater importance
than the achievement of maximum
power output, it is important to un-
derstand its causes and be familiar
with the practical methods for reduc-
ing it.

]N audio amplifier circuits, the

How 2nd Harmonic Distortion Is
Caused by Triode Power Tubes

Even though a triode is operated
with the correct values of cathode, grid
and plate voltages applied to it (as
specified by the manufacturer) for
Class A amplification, some distortion
of the signal waveform will result due
to the fact that the dynamic operating
grid-voltage plate-current character-
istic is not a straight line as is ordi-
narily assumed, but is somewhat
curved (especially near the lower
bend) as illustrated at (4) of Fig. 2.
For any given triode, the amount of
this curvature depends upon the value
of the plate load; the higher the load
resistance the less is the curvature.
(This is not true in the case of pen-
todes; for these the curvatures of the
dynamic characteristic increases if the
resistance of the load is made too
high.) As we shall now see, this curv-
ature results in non-linear amplifica-
tion of the signal voltage applied to
the grid.

At portion (A) of Fig. 2 is plotted
the dynamic operating characteristic
C-P-D ot a typical power triode. No-
tice that this is slightly curved up-
ward, and the bend is greater at the

lower portion than at the upper end.
A grid bias voltage of proper value is
applied so as to make the no-signal
operating point occur at P for Class A
operation. Now if a sine-wave signal
voltage is applied to the grid (as indi-
cated), the plate current will swing be-
tween the maximum value D and the
minimum value F. The plate current
rise (from its no-signal value E) for
each positive half-cycle of the signal
voltage is E-D. The fall for each neg-
ative half-cycle is E-F. Because of the
upward curvature of the dynamic char-
acteristic (especially at the lower end),
the plate current rise E-D is greater
than the fall E-F. Consequently, the
positive half cycles of the resulting
plate current variations will be greater
in amplitude than they should be; and
the negative half cycles will be smaller
than they should be. This results in
the lopsided, distorted plate current
waveform shown at the right. Both
the signal voltage wave applied to the
grid, and the resulting distorted plate
current wave, have been shaded in this
illustration to clearly show up this dis-
tortion in the plate current wave,

As is well known, any recurring
wave can be analyzed into a fundamen-
tal wave and waves of harmonic fre-
quencies. The lopsided wave of the
particular shape produced here (for a
triode tube) may be regarded as the
resultant wave produced by an undis-
torted fundamental sine wave (such as
would be produced if the dynamic
characteristic were a straight line as
shown by dotted line APB) plus an
added sine wave of double the fre-
quency, a second harmonic, having the
proper amplitude and phase relation-
ship. Practically no 3rd or higher har-
monic is necessary here to accurately
complete the distorted waveform. This
is the reason why a triode power am-
plifier tube is said to cause chiefly sec-
ond harmonic distortion. (A wave
can actually be broken down and its

Fig. 1. Transformer coupled push-pull triede output stage and driver.
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harmonic waves studied by means of a
device known as a harmonic analyzer.)

The lopsided, distorted waveform is
drawn again separately as the solid
curve at (B) in order not to compli-
cate the diagram unduly for the analy-
sis we are about to make. The ideal
undistorted fundamental plate current
wave which would result if the dy-
namic characteristic were the straight
line APB has been superimposed over
it and drawn in dotted form to distin-
guish it. The 2nd harmonic sine wave
which, when combined with this fun-
damental, will produce the actual re-
sultant distorted plate current wave
very closely has also been drawn in
dotted form in its correct phase rela-
tionship. Notice that the axis z-x of
the second harmonic does not coincide
with that of the fundamental.

It should be understood clearly at
this point that even though a distorted
wave, voltage, or current is spoken of
as containing harmonics, it does not
necessarily mean that these harmonics
exist as separate waves, voltages or
currents distinct from the distorted
one. What is really meant is that the
effect or action of the distorted one is
exactly the same as if it were replaced
by one of the fundamental frequency
and those of the associated harmonic
frequencies, all of simple sine-wave
form. If the resultant distorted wave-
form can be reproduced closely by com-
bining a pure sine wave of the same
frequency (fundamental) with simply
a 2nd harmonic sine wave of proper
amplitude and phase relationship, it is
usually said that the distortion is due
to the 2nd harmonic present, for if the
2nd harmonic were eliminated, a pure
undistorted waveform would result.

In the output of a power amplifier
triode, then, some distortion is pres-
ent. This distortion is predominantly
second-harmonic in single-tube ampli-
fiers. The percentage of second-har-
monic distortion present in any case
may be calculated by the following
formula:

% 2nd harmonic distortion =

( I max. 4+ Ip min. ) I
2 0

X 100

Is max. — I, min.

where I» max. and In min. are the max-
imum and minimum values of the plate
current respectively and I. is the zero-
signal plate current (all expressed in
amperes); see (A) of Fig. 2.
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Harmonic Distortion Limits the
Available Undistorted Power
Output of Tube

It was shown in a previous lesson
of this series that for any given input
signal voltage and given operating
voltages applied to the various elec-
trodes, the signal power output deliv-
erable from an amplifier tube is a
maximum when the a.c. plate resis-
tance Ry and the load resistance R.
are equal. (This condition of maxi-
mum output operation disregards, of
course, any signal distortion that may
be produced by the tube operating un-
der this condition.)

Now if a triode power tube is worked
into a load impedance as low as its
a.c. plate resistance, its Eg-Ir dynamic
characteristic will be found to be
curved rather excessively, and because
of this, appreciable 2nd harmonic (and
possibly even some third harmonic)
distortion will result—usually more
than is allowable for good fidelity if
the tube is used in an audio amplifier.
Consequently, if the harmonic distor-
tion is to be kept within the allowable
limits for good fidelity, a higher value
of plate load must be used. Unfortu-
nately, for triodes, a higher value of
load resistance reduces the harmonic
distortion but at the same time also
reduces the signal power output deliv-
erable from the tube. Therefore, a
compromise must be effected in prac-
tice, dictated by the value of the ac-
tual maximum harmonic distortion al-
lowable.

Allowable Limits of Harmonie
Distortion

The amount of harmonic distortion
that may be tolerated varies greatly in
different applications, consequently
there really is no single criterion of
permissible distortion acceptable in all
cases. In the radio field, power output
for which the total generated harmon-
ics (see definition of total harmonics

44

Fig, 2.
output tube used to illustrate

presented later), with sinusoidal exci-
tation, does not exceed 5 per cent has
been conventionally called undistorted
power output (IRE Standards on Elec-
tronics, 1938). 1t has been found in
practice that total harmonic waveform
distortion up to this amount is not or-
dinarily detectable by the average hu-
man ear and therefore is not objec-
tionable in sound reproduction. For
this reason, when the total harmonic
distortion is less than this 5 per cent
value the signal is usually said to be
undistorted. Whenever this statement
is encountered it should be remem-
bered that this does not mean that
there is absolutely no distortion pres-
ent, but rather that the amount pres-
ent is within the limits of ordinary ac-
ceptable fidelity. The strict standard-
ization of such a value is not recom-
mended, since it involves a direct con-
tradiction between its definition and
the technical significance attached to
it.

The choice of 5 per cent total har-
monic distortion as a criterion of dis-
tortion is wholly arbitrary. In some
cases, distortion of this magnitude is
entirely permissible; in other cases it
is far too large to be tolerated. For
example, as we shall see later, in some
power amplifiers the power tubes are
purposely operated with a value of load
impedance that enables almost their
maximum power output capabilities to
be utilized, even though such operation
is accompanied by excessive harmonic
distortion in the plate current wave.
In such cases, the distortion is can-
celled out by some special method of
harmonic cancellation (such as push-
pull, inverse feedback, etc.). Conse-
quently, the excessive distortion caused
by the tubes in such amplifiers is en-
tirely permissible, for it is removed
from the signal later in the amplifier.

The distortion may be expressed in
either of the following two ways. The
individual harmonic components of
output current may be expressed sep-
arately as percentages of the current
of fundamental frequency. Usually
the 2nd and 3rd harmonics will suffice,
but higher-order harmonics should also
be given if they are of the same degree
of importance as the 2nd and 3rd har-
monics. The more usual way, how-
ever, iS to express the percentage of
distortion in terms of the total har-

www.americanradiohistorv.com

Dynamic operating characteristic curve of a typical triode
the cause of harmonic distortion.

monic distortion as defined previously.
The total harmonic distortion is given
by:

(1, : + I, L Inz) V3

I

where I, is the amplitude of the funda-
mental, and

L, I oo.... I. are the amplitudes of

the 2nd, 3rd, ...... nth harmonics

The distortion may actually be meas-
ured by a harmonic analyzer, of which
several types are generally available.
Some types measure the total harmon-
ics (D, above); some measure the sep-
arate harmonics.

Another reason for the practical un-
desirability of assigning any arbitrary
value to the allowable percentage of
total harmonics lies in the fact that
odd-order harmonic distortion (3rd,
5th, ete. harmonic) is relatively more
objectionable than even-order har-
monic distortion (2nd, 4th, ete. har-
monic). Now the distortion caused by
triode power amplifier tubes is mainly
of 2nd harmonic variety, as we have
seen. As we shall see later, that
caused by pentode power amplifier
tubes is mainly 2nd and 3rd harmonic
distortion with some 4th often present
—their relative values depending upon
the load resistance the tube is working
into (as we shall see). Furthermore,
for some loads the 2nd harmonic dis-
tortion is predominant, for others the
3rd harmonic is predominant, etc. Now
a total harmonic distortion of 5 per
cent is much more objectionable if it
consists mainly of 3rd harmonic dis-
tortion than it would be if it consisted
mainly of 2nd harmonic distortion,
since 3rd and other odd-order harmon-
ics are more objectionable to the hu-
man ear. Hence a power pentode tube
having a total distortion of 5 per cent
(most of it 3rd harmonic) would ac-
tually be delivering a signal of poorer
audible quality than a triode power
tube which also had a total distortion
of 5 per cent, most of which was 2nd
harmonic. This illustrates why the
designation of any one value of total
harmonics as the permissible percent-
age of harmonics for good fidelity for
all cases is not wise, strictly speaking,
for there is really no single criterion

(Continued on page 70)
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X-Ray Phoro Shows Evenness of Winding

THE cut-away view shows several of the outstanding features
of one of the most widely used Ohmite Resistors.

1. The resistance wire is wound on a ceramic core. Ohmite Vitreous
Enamel holds the wire rigidly in place—insulates and protects the
winding—dissipates heat rapidly—withstands humidity.

2. The evenness of the winding, shown in the x-ray photo, prevents “hot
spots” and failures—and makes for long, reliable service on the job.

3. The resistance wire is both mechanically locked and brazed to copper
terminal lugs, assuring perfect electrical connection between lugs and
wire. The lugs are tin-dipped for ease in soldering the connecting
wires.

More than 60 B

Core Sizes . . oy .

4. The mounting brackets hold the resistor firmly yet resiliently in place.
They are easy to mount—easy to remove.

More than sixty different core sizes make possible an almost endless
variety of regular or special resistors to meet every need. Core sizes
range from 2" diameter by 20" long to 5/16" diameter by 1“ long. Wart-
ages range from 1 to 1500 watts—Resistances, from a fraction of an ohm
to 250,000 ohms. Available in fixed, adjustable, wire or flexible lead,
tapped, ferrule, Edison base, bracket, cartridge, strip, precision, non-
inductive and other types. Ohmite Engineers are glad to help you on any
resistor problems.

SEND FOR OHM’S LAW CALCULATOR Quick-Reference

Helps you figure ohms, Catalog No. 18—Free
walts, wvolts, amperes — i

quickly, easily. Solves any  _graitvE2i2 ‘
Obm's Law problem with \ "7 om “rq o |
one setting of the slide. &

Send  for yours—enclose \/ :
only 10c in coin for han- i
dling and mailing.

OHMITE MFG. CO. « 4885 Flournoy 5t., Chicago, U.S.A.

: 5k
52 Kight with OHMITE
2 Kig 7
Used in the Armed Forces 4 RHEOSTATS »- RESISTORS - TAP SWITCHES
and in Industry

Wide Range of Types
for Every Need

Gives belpful information
on Obmite stock resistors,
rheostats, chokes. and tap
switches for all types of
applications. It's Free!

Sepiember, 19143 43
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RADIO PARTS
LOWEST PRICES!

a a *
Combination Table Cabinet
Modern table type phono cabinet, high-
ly finished walnut. Dimensions: 14"
front to back, 16" side to side, 514" bot-
tom of table panel to top, height over
all, 13”.

In original cartons—while they

last. ......... ... ... $7.95

e e

NEW PHONO MOTOR Model
CX 78 RPM. Gear Driven. 9” turntable.
Quiet operation. Powerful synchronous
motor, rubber insulated from turn-
table. Positive direct drive through
silent helical cut gears sealed in oil.
D;pth from mounting plate to bottom
34",

Special now at....... $6.45 each
RECORDING DISCS! Thousands of
Bristol base acetate coated discs . . .
amazingly good quality at lowest price
for quick sale . . . minimum back-

ground noise—coated on 2 sides—
non-inflammable . . . With Labels.
614" in lots of 10.57¢ in lots of 100...$53.50

8 "inlots of 10.77¢ in lots of 100... 7.50
10 "inlots of 10.97¢ in lots of 100... 9.30

SPECIAL RESISTOR ASSORTMENT
14-145-1.2-3 wt. ALl VALUES—R. M. A,
Coded-100..... 79¢ while they last.

SERVICEMEN’S SPECIAL!— 10
1bs. Radio Parts Kit. Consists of all
usable radio parts... . only $2.95

FREE! Servicemen write today for free
catalog listing thousands of parts bargains . ..
hardware and replacement parts.

We Save You Money
Drop a Post Card Today

RANDOLPH RADIO

609 WEST RANDOLPH ST, CHICAGO, 6, ILL.

“’Millions of Parts for Millions of Radios”

46

orTce
(Continued from page 38)

other ship officers that this is quite a
reliable group of men with above the
average education and that they are a
very vital necessity in the defense of
our country and in the offensive ac-
tions being taken by this country and
our allies throughout the various war
fronts. They have come to realize the
value of reliable and efficient radio
communication by the armed forces
and merchant marine as the present
radio personnel aboard ship, in the air
and on land have consistently demon-
strated the ingenuity and ability of
American radio operators. We have
become firmly confident that the old
convictions by the public toward radio-
men in general will be replaced by a
still more understanding thoughtful-
ness and a highly respectful attitude
when the part played by radio and
radar in the present war is fully un-
derstood.

Of course, all of you have heard of
the gentleman (Scotch) now living in
Canada who sometime ago mailed his
1943 Xmas cards just ahead of a penny
boost in the Canadian postal rates.
Well, Labor Day is not far away and
for most vacations (if any) are now
over or will be shortly, we hope you
have had, or will have a nice one as
the case may be. Vacations for many
of us are “out” for the duration and a
seven-day week, the general rule, not
the exception, together with long hours
-—but think how easy an eight-hour
day and a five- or six-day week will
seem after it’s all over!

A word of caution regarding some
recent experiments may not be amiss.
During several recent tests and experi-
ments with daylight signal lamps at a
nearby city a certain well-known ra-
dioman was called upon to explain the
whys and wherefores to the local gen-
darmes who in all probability had not
the slightest idea what was being ex-
perimented with having never seen
such equipment before (or since—we
hope). So, even if you are carrying
out tests and experiments which you
believe might aid in the war effort, be
certain that the proper authorities
have been notified beforehand and se-
cure any necessary approval if such
may be required, otherwise results may
become very serious as well as embar-
rassing to those concerned.

The War Shipping Administration of
the U. S. Maritime Commission has
certainly done a good turn in supply-
ing approved broadcast receivers and
short-wave receivers to the Merchant
Marine, to replace the re-radiating dis-
approved types—after all, the most
up-to-the-minute news can be obtained
with a good receiver immediately and
the men in the Merchant Marine are
certainly entitled to the best that can
be provided for them in these days.

Earl Prescott, another marine oper-
ator from way back, has been working
at a very vital war job ashore for some
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time in Lynn, Mass., we hear. There
are a good many other oldtimers we
have not heard from for some time,
the whereabouts of some of these seem
to travel slowly in troubled times such
as we are having at present but by
next issue we will have considerable
information for you concerning opera-
tors and maintenance men in the vari-
ous branches of our “game.”

Have you ever stopped to think what
others think of you, or look at yourself
as others look at you? Can you think
what the average person thinks of the
very peculiar people called Americans
when he sees them take a glass, put
sugar in it to make it sweet, then
lemon to make it sour, alcohol to give
it warmth and then a bit of ice to cool
it off. after all that he says: “Here's to
you” and promptly proceeds to drink
the mixture himself?

Test equipment for those in main-
tenance and repair surely is at a high
premium, one such outfit we know of
doing marine work have been for the
past ten months trying to get some of
the multi-meter variety type units for
urgently needed repair work aboard
ship and up to this writing have met
with no success at all. Meters for
such work have had to be constructed
by several firms with a resultant loss
of time for their men. If you have such
instruments sell them to some of the
firms who advertise in the various pub-
lications for same, as they are impossi-
ble, for some who must have them, to
obtain under present conditions. If
vou do have and use instruments of
this nature, show them utmost care as
they are not replaceable in most cases
and will not be until some time after
the war.

A world conflict like the present war,
while naturally something all of us
wish to be over with as soon as pos-
sible nevertheless brings with it prog-
ress more rapid than in peace time. A
few months will develop equipment
that in more peaceful times would re-
quire vears, as witness safety meas-
ures now provided aboard ships of our
Merchant Marine such as Dbetter
equipped and designed lifeboats, rafts,
emergency lighting systems and mod-
ern radio communication and P. A. sys-
tems. These added safety features
will in most all cases be required in
the future as standard equipment on
all sea-going vessels for the greater
safety of men and ships as well as
aboard passenger vessels and those
with valuable cargo. After the war
when equipment becomes available
which must be kept secret at present
many improvements will be found
aboard ship in the various types of
radio equipment such as receivers,
transmitters, direction finders, UHF
equipment, etc.

We have hardly had time to get or-
ganized in order to make this issue,
however we request that you contact
us regarding your activities and any
you may know of and in the forthcom-
ing issue we will have considerable in-
formation on varicus activities.

—30-
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ONE OF A SERIES OF ADVERTISEMENTS SHOWING DeJUR PRECISION PRODUCTS IN ACTION ON THE HOME FRONT

ecping them open.

Imagine what would happen if the electric power lines
in your community broke down as you’re reading this.
Thanks, however, to the Public Utilities and their vigi-
lant band of crack trouble-shooters, the possibilities are

indeed slim.

Aiding in tracking down trouble in power stations,
factories, fields, homes and shops are instruments incor-
porating dependable DeJur Components. Standing faith-
fully, they have proved their worth in innumerable cases
. . . have helped head off disaster, pointed unerringly to
the causes of breakdowns, kept lines open and current
moving. On the home front as well as the battle front,

Dejur Products deliver satisfactory service. KEEP BUYING
WAR BONDS AND STAMPS

JR:fJMmsco (OrpoRaTION

SHELTON, CONNECTICUT

\
\ Awarded for Excellence in Pro-
duction and Quality of Material MANUFACTURERS OF DEJUR METERS, RHEOSTATS AND POTENTIOMETERS

NEW YORK PLANT: 99 Hudson Street, New York Ciy ¢ GCANADIAN SALES OFFICE: 560 King Strect West, Toronto

September, 1943 47

www.americanradiohistorv.com


www.americanradiohistory.com

@ Military authorities doubt that the war will be won by
any secret super weapon. They count on fighting efficiency
developed out of many small things—advantages gained
from foresight and painstaking attention to detail.

For example, take the BD-72 portable military switch-
board developed at Connecticut, in cooperation with Signal
Corps engineers. It has many features we can’t tell you
about, but we can say that the BD-72 was designed to save
space, to get into operation faster, to stand a lot of rough
usage under fighting conditions. Small things? Not if its
small size permitted getting one more machine gun aboard
the truck. Not if it helps “get the message thru” even
seconds sooner. Small things sometimes loom large when
the job is to get the jump on the enemy.

All over America, the doom of the Axis is being made
more and more certain by giving the fighting men of the
United Nations better fighting tools. The birth of better
ways of doing things after the war, is an all-important
by-product of this effort. Connecticut Telephone & Electric is
an excellent source of ideas for developing your postwar
product or manufacturing methods, if they involve com-
munications, or the engineering and manufacture of
precision electrical devices.

CONNECTICUT TELEPHONE & ELECTRICDIVISION

fﬁ

T pear
e,

At _M[ﬂ{q‘ll
bl ‘f‘ &iun:m’s‘

g

Jtdd

MERIDEN, CONNECTICUT

For the second time within a year, the honor of the Army-Navy Production
Award bas been conferred upon the men and women of this Division.

£ 1943 Great American Indusiries, Inc., Meriden, Conn.
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V.T.V.M M.
(Continued from page 34)

than go out and buy them. This gave
rise to significant mechanical and elec-
trical simplifications in the instrument
illustrated herewith, as well as the
elimination of a multiplicity of inher-
ently unstable resistors from the orig-
inal design. Since the resultant in-
strument not only satisfies all of the
premises propounded above, but con-
stitutes that today hard-to-find entity,
a true “vacuum-volts,” and since it can
be constructed and calibrated quite
easily in other needful laboratories,
some further description seems appro-
priate.

Approximately 5” wide, 10” deep and
6" high, the “vacuum-volts” illustrated
in Figs. 1, 3 and 4 is a most versatile
instrument for the measurement of
a.c. and d.c. voltages in the range of
.1 to 100 volts. Since, as previously
stated, a single range of 100 volts
would not permit accurate determi-
nation of small fractions of such max-
imum such as are vitally needed in
stage-gain measurements in r-f and a-f
circuits, this maximum is broken up
into five differing ranges such as to
provide full-scale readability down to
small fractions of 1 volt. This is ac-
complished by providing a switch to
select resistor networks suitable for
full-scale ranges of 1, 3, 10, 30 and 100
volts. The fact that these ranges are
available for either a.c. or d.c. gives
the instrument a total of ten ranges.
The five d.c. ranges are all of equal
and identical (linear) slope across the
meter scale, the incremental progres-
sion for increasing applied a.c. voltage
differing slightly therefrom. Two d.c.
scales are provided, serving for the two
essentially different ranges having fac-
tors of “1” and “3”. Two similar me-
ter scales are provided for a.c. ranges,
with indication on the basis of r.m.s.
values of a sine wave, or 71% of the
peak value of a complex a.c. wave.

A total of four adjustments, plus on-
off switch and pilot lamp, control all
operations. One internal screw-driver
adjustment on the chassis, seen in Fig.
4, permits balancing of the diode con-
tact potentials in a.c. measurement. So
stable is the instrument that once this
adjustment is set, it may be forgotten
until the characteristics of the diode
change as a result of long usage. The
knob to the left of the pilot lamp bezel
is the triode “vacuum-volts” balance,
connected between the triode plates
and B +. It permits ‘“zeroing” the
meter before measurements are made.
Again, so stable is the design that one
setting of this zero-adjustment is usu-
ally sufficient for all ranges. Below
the meter face is the range selector
knob. On the top panel are three bind-
ing-post/jacks for a.c. or d.c. input con-
nections, with, in front of them a 3-po-
sition switch knob to select between
a.c. and either positive or negative d.c.
input.

Of the three binding-posts, one is

RADIO NEWS
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THE

BATTLE
OF ‘
COMMUNICATIONS

Mobile ccmmunicctions units assembled by Halli-
crafters are helping to win the battle of communica-
tions on every fighting front. They are built to endure
the rigors of modern warfare ...The consistent per-
formance oi SCR-293 has been highly praised by
lecding members of our armed forces for its adapt-
ability in meeting all the requirements of combat duty

A phrase best describing the SCR-299 was given
when a leading mlitary authority said, “It is to

communicat.ons whct the jeep is to transportation.”

hallicrafters R

CHICAGD, U.S. A,

THE WORLD'S _ARGEST EXCLUSIVE - MANUFACTURER OF SHORT WAVE RADIO CGMMUNICATIONS: EQUIPMENT
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@) unvensa MicRoPHONE €0, L.

INGLEWOOD, CALIFORNIA

FOREIGN DIVISION, 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA
CANADIAN DIVISION, 560 KING STREET W., TORONTO 2, ONTARIO, CANADA
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Everywhere that the global war-
fare uses voice communication
UNIVERSAL products play a rei-
atively important part. Meeting
every U. S. Army Signal Corps
Laboratory test, microphones,
as well as plugs, jacks, switches,
and cords must pass rigid tests
for ruggedness and durability,
and are therefore the highest in
perfection from a mechanical
and engineering standpoint.
Now available to prime and
subcontractors for earliest pos-
sible deliveries.

www.americanradiohistorv.com

‘_ Voice
s~ Gommunication
Equipment

literally a dummy, the second is for
“ground” input on a.c. or d.c,, and the
third is for “hot” d.c. input. The “dum-
my"” connects internally to the jack
visible in Fig. 4 just above the power
transformer along the vertical center-
line. The probe containing the de-
based 6H6 dual-diode, a.c. input insu-
lating condenser and the two diode
load resistors may either be plugged
into this chassis jack through an aper-
ture in the rear of the instrument, as
in Fig. 3, when low-frequency a.c. in-
put connection may be made to the two
instrument binding-posts, or it may be
removed for r-f work and the probe
plug and alligator clip connected di-
rectly to the circuit under meas-
urement. This latter method elim-
inates connecting lead lengths which
would destroy accuracy in r-f meas-
urements by putting the measure-
ment diode right at the points of cir-
cuit potential to be measured. The
probe resonant frequency is above 300
megacycles, which allows accurate
measurements to be made to 150 or
200 megacycles. The a.c. input resis-
tance naturally decreases with fre-
quency, ranging from above 1 megohn
just below the broadcast band on down
to a little less than 20,000 ohms at 100
megacycles. Well above 100,000 ohms
input resistance for all frequencies be-
low 10 megacycles, and of very low
input, or shunt, capacitance, the instru-
ment is universally useful.

Examination of the circuit diagram
of Fig. 2 together with what has been
previously set forth, will indicate op-
erational functions of the various com-
ponent parts. The power supply de-
velops a total of approximately 300
volts of d.c,, filtered by C4 and C5, and
split into two 150-volt sections by R9
and R10. The upper section supplies
plate voltage to the two 6C5 triodes,
the 150-volt section below ground op-
erating to almost offset the negative
grid bias developed across the two
feed-back resistors, R7 and RS8.

Gang switch S1A, S1B and S1C select
between a.c. and selected-polarity d.c.
inputs. S2A and S2B select the range-
multiplying resistors for a.c. and d.c.
Since these resistors must be adjust-
able to initially set the calibration, by
setting full-scale meter readings on the
different ranges to agree with known

| input voltages, each multiplier is made

up of a selected portion of one common
25.000-ohm adjustable, wire-wound re-
sistor in series with 32 watt fixed resis-
tors of appropriate values. While one
25.000 adjustable resistor would serve
for setting both the five a.c. and five
d.c. meter ranges, two are used, one
for a.c. and one for d.c. This prevents
the physical jamming and overlapping.

The parts list appended should en-
able any experienced serviceman to
build such an instrument. A 0-1 mil-
liammeter could be substituted for the
0-200 microammeter shown, with suit-
able changes in multiplier resistor val-
ues only, but would make 2 volts about
the minimum possible range for full-
scale meter deflection.
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SH-H-H-H ! THE ENEMY IS LISTENING!

® Sailors at sea couldn’t listen to their favorite radio
programs until one of our foremost radio manufac-
turers was commissioned to build a special sea-
going receiver. It was found that ordinary radios
“rebroadecast”and tipped off the ship’s location. And
without any radio, morale suffered.

Now, it’s different! Sailors around the world are
listening to radio programs from home through this
low-radiation receiving set. The speed with which it

was produced and put in service is a tribute, in part,

|

LABORATORIES. INC.

INDIANAPOLIS
E-L ELECTRICAL PRODUCTS — Vibrator Power — .
Supplies for Communications . . . Lighting . . . Electric C A s
Motor Operation ., . . Electric, Electronic and other e _\/\E

Equipment . ., on Land, Sea or in the Air.

to the E-L engineers asked to provide a suitable
power supply. They did it—fast, and well.

This is jus? one of the many contributions to Amer-
ica’s war effort which E:L research and specialized
knowledge of vibrator power supplies and electronic
circuits has made possible. You’ll find E-L Vibrator
Power Supplies on the job in all types of service, and
on every front where the United Nations are fichting.

Wherever electric current must be changed. in volt-
age, frequency or type, E-L Vibrator
Power Supplies and Converters offer
a wide range of advantages. for

eace, as well as for war.
b ]

For Operating Radio Transmitters in Lifeboats
—E-L Model S-1229-B Power Supply. Input
Yoltage. 12 Volts DC; Output Voltage, 500 Volts
DC; Output Current, 175 MA; Dimensions,
717 x 514" x 614",

For Operating AC Radio Receivers from DC
Current—LE-1. Model 262 Marine Power Sup-
plv. Input Voltage. 110 Volts DC; Output
Voliage, 110 Volts AC; Output Power, 250
Volt-Amperes: Output Frequency, 60 Cycles;
Dimensions, 1014” x 734" x 814".
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GUNNER BY REMOTE CONTROL

HIS battleground is located far from the fighting
fronts. His skill and long experience have been
lent to the making of vital parts—parts that are vital to
a boy in a bomber over Germany or his neighbor’s son
ina fighter in the Pacific. Their equipment is dependent
on split-hair accuracy of Utah Parts—and he’s giving
it to them. He’s a gunner by remote control.

There are hundreds like him at Utah—soldiers in
coveralls. By the skill of their hands and the sweat of
their brow, they’re making sure that Utah Parts don’t
fail at the critical moment—as a switch releases a stream
of machine gun bullets . . . as a headset receives a com-
mand to take a strategic height. These and many other
vital electrical and electronic devices are being turned
out in quantity and ox t/me . .. by this precision task

PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS,
WIREWOUND CONTROLS, PLUGS,JACKS, SWITCHES,ELECTRIC MOTORS

32

force at Utah. Important to the success of this task
force is the work of the Utah laboratories. Here, new
solutions to electrical and electronic problems are
being worked out. Here, a great store of knowledge
and experience is being accumulated.

Tomorrow that knowledge and experience will be at
the service of peacetime America. There will be better
Utah products built—more convenience, enjoyment and
efficiency for many Americans—because of today’s great
advancements, necessitated by war.

UTAH RADIO PRODUCTS COMPANY, 824 Orleans
Street, Chicago, Illinois. Canadian Office: 560 King
Street, West, Toronto. In Argentine: UcOA Radio
Products Co., SRL, Buenos Aires. Cable Address:
UTARADIO, Chicago.
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Moistnre Content of Soil
(Continued from page 23)

vacuum-iube voltmeter, and con-
densers form a tuned receiving circuit
which shows a maximum of current
induced from the oscillator at reso-
nance by the reading of the voltmeter
depressed to a minimum. In this way
the sum of the condensers is equal
to a constant. By taking a reading
on the first condenser the capacity of
the second is known. A change in the
capacity of either necessitates a cor-
responding change in the other con-
denser in order for resonance to be
maintained.

The condenser, CS (Fig. 1) consists
of four parts, two copper plates, a
porous plate dielectric, leads, and a
shield to protect the plates from un-
due violence in use. This shield also
acts as a handle. The function of the
copper plates and leads is obvious,
while the porous dielectric serves to
increase the uniformity of distribu-
tion of moisture between the plates
and in coarse textured soils, adds to
the accuracy of the readings, at the
same time minimizing breaks in the
calibration curve due to swelling of
the soil at the higher moisture con-
tents.

When a measurement is to be taken,
the special soil condenser described
above is inserted into the soil and
equilibrium is allowed to take place.
The leads are then plugged into the
capacitor, which is then tuned to reso-
nance and a reading is taken on the
precision condenser.

While experiments in this field are
not complete, results have shown
the procedure to be highly satis-
factory. Soils used, varied from a
sandy loam to a fine loam. Two
kinds of special soil condensers have
been experimented with—plate type
and cylindrical. Soil used with the
second type was a sandy loam but due
to the size of the condenser the curve
in the readings had a flatter slope and
the points showed greater variability
than in the case of the first type con-
denser. The points on the curves were
found by burying a condenser in soil
contained in a large porous earthen
pot, wetting the soil and taking ca-
pacity readings and moisture samples
as the soil dried.

In tests with the plate condensers,
soil was packed between the plates for
the dielectric rather than the porous
plate. The first bend in the curves, or
readings, obtained was at about the
optimum moisture, at which point
they flattened out at about water-
holding capacity. Optimum moisture
content is two-thirds of the water
holding capacity which is the amount
of water in a soil layer one inch thick
after gravitational water has drained
from the larger pores.

Calculation of the theoretical di-
electric constant of each soil from the
corresponding moisture content and
degree of compaction showed that the

September, 1943

The call came for crystals—those tough
babies that stand up under a terrific
pounding—we rolled them out in record
time. All thanks to the faithful skilled
personnel who converted our Radio Cob-
inet Factory into an important "“orsenal
for democracy.”

25,000 squore feet of clean, daylight fac-
tory hummed and is still humming with
activity. Our corefully planned Electro-
nics Laborotory discovered short cuts—
better methods—we applied these les-
sons and passed them on to others in the
Crystal Industry. Many of them hove ex-
cellent peace time production angles.

We merely cite these focts to tell you
what's behind the WALLACE name. We
want you to know thot here in the Heort
of America there's a group of skilled,
hoppy, croftsmen with ample facilities
and plenty of good old "Yankee Know
How" reody to help you with your pro-
duction problems of War today and
Peace tomorrow!

Write, Wire or Phone "Bill'" Wollace
Peru, Indiona

PRODULING FOR WAR

Foace

LUt By

NAVIGATO

lUmT Wartace Mrs. Eu

PERU, INDIANA
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You can still get radio re-
placement parts for maintenance
and repair and non-eritical con-
sumer applications without a pri-

ority! Send for this new flier No. 92—
echoek~full of radio parts. Prompt de~

livery! All new merchandise!

*x kK

*

SPEAKERS' Adrance offer-
ing of Quality Speakers

* at Sensational Low Prices *
for maintenance and re-
pair. Precision builtof pre-

war quality mater.

ials:

* Kk Kk X

Atentio"

UHF
EXPERIMENTERS!

RCA TELEVISION CHASSIS

A remarkable buy in one of the finest television
receiver chassis ever manufactured! Complete
sound and picture channels for 5 bands. All
components are ideal for high-frequency ex-
perimentation: Uses 3 6AC7, 2 6J5, 5 6AB7, 2
6HS6, 1 6SQ7, 1 6SK7, 4 6N7,1 6Y6G, 1 6L6, 1
5V4G and 1 1803-P4 or 1 1804-P4. We removed
the tubes and sent them to war, but the parts
alone are worth more than the price we are
asking. Complete with circuit diagrams and
instructions.
‘inches over-all. See below for Power Supply.
C22263~Your Cost—~Television Chassis
Onily $29.50

Chassis measures 17x16x8%

LA S ¢

RCA
HIGH VOLTAGE POWER SUPPLY

Although this power supply was de-
signed for use with the Video chassis

Y 19139 4” PM Speaker Y listed above, it will find many useful in-

Special Price . . . $1.39 dustrial and experimental adaptations as

C19426 5';_"“" Slp;“‘fﬂ 189 well. Delivers 7300 volts DC for Kinescope

C19141 8" PM Speaker anode, 2.5 volts at 2 amps., 5 volts at 3

g Special Price . . . 5.25 <  amps., 500 volts at 250 MA., 6.3 volts at 1

C19142 107 P“‘slpepa“" A amp., 6.3 volts at 3 amps. Supplied less

e 500N 24 000l aui tubes, it requires 1 5U4G and 1 2V3G for

Speaker. Spec. Pr. 5.29 operation. Over-all size 15x13% x10 in.

* Cloiss 12 rﬂyt"‘:l"‘li,iiffe‘“““‘" e * Complete with circuit di'agram and

€19144 13” Dynamic Speaker instructions. €C22264— Your cost—
Special Price . . . 21.95 Power Supply Only $49.50

RCA Television Chassis plus Power

* * Kk K K * Sucpply— Your Cost for both 869.50

N

Write today for your copy of FREE 130 page

catalog of Radio and Electronic Parts and
Equipment. Address Dept.

LAFAYETTE RADIO CORP.

# 901 W. JACKSON BLVD.

% 265 PEACHTREE STREET

CHICAGO 7, ILLINOIS
ATLANTA 3, GEORGIA
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rise in a curve could not be com-
pletely attributed to moisture content.
In order to find whether the colloid
present was responsible for the in-
crease in the dielectric constants, dif-
ferent amounts of colloid were
added to water and readings taken. By
plotting sodium sulfate (Na.,SO,),
points obtained for both salts (chloride
and sulfate) fell on the same curve.
Thus, apparently, the amount of col-
loid did not increase the dielectric con-
stant of soil.

It has been shown that when a cen-
denser was placed about one foot from
an irrigated row of flowers, and fol-
lowing an irrigation from one side of
the condenser, that readings were
likely to show a variation as high as
4 or 5 percent in a distance of six
inches.

If preliminary work and further re-
search progress according to plan, it
is expected that radio will soon have
another scalp to hang on its antenna.

—30-

Posiwar Era \
(Continued from page 42)

speed of light. General Electric has
already begun work on a 100-million-
volt accelerator.

“To the men in laboratories, and
to the men in the factories and the
offices of the electrical industry, it
seems natural to speak of electronics
as a science of the future because it
gives such promise of great things to
come. Yet that promise is based sol-
idly on the present, as the electronic
tasks and achievements sketched so
hastily here will indicate. Of elec-
tronics’ part in the war little has been
said, but much will one day be writ-
ten. While war with one hand with-
holds and obstructs our peaceful prog-
ress, commanding the energies of
science for its own purposes, with the
other it actually pushes forward re-
search and application. TUnder the
lash of necessity, developments which
might have taken years are com-
pressed into months. The world will
reap these fruits of war, and they will
not be bitter. A single example, in
the field of ultra-short-wave radio,
helps to make the point. Air trans-
port pilots will have constantly before
them, on the screen of a cathode-ray
tube, clear warning of any obstacles
ahead, so that mountains will lose
their terror in darkness and thick
weather, and blind landings will be
facilitated. At sea the ship’s pilot will
detect nearby shipping or icebergs
through fog and darkness as plainly
as in clear weather by day.

“The inspiration which electronics
gives to the engineer springs from its
fundamental nature. Before the in-
vention of electronic tubes, electrical
engineering was largely a science of
wires and circuits. We were concerned
with the jars and bottles and pipes
in which electricity was stored,
through which it was distributed.
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. and some have been with us for a good many years. Now they form a solid
battlefront behind the fighting front. Thanks to these men and women, the Kenyon
Transformer Co. is building not only more transformers but even better transformers

. something which, in view of the excellence of our product, we thought was
impossible.

Valiant People . . . their hands are tough, their eyes are sharp, and their minds
are determined. And, when day is done, you will find them at a Red Cross blood

bank, or tending a Victory Garden, or collecting scrap-metal—doing just

what America expects us all to do in this monumental struggle for

human rights and dignity.

Your war bonds help the war effort—

buy more

THE MARK OF EXCELLENCE

KENYON TRANSFORMER CO., Inc. =22 7=

September, 1943
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Train Now for a
Secure Futare in
Radio Engineering

and Industrial
Electronies

There’s No Priority
On A
BETTER JOB!

Add Technical Training to Your Prac-
tical Experience — THEN Get That
BETTER Radio Job You Want!

CREI home-study training in practical radio
engineering enables you to go after—and get
the hetter jobs that mean something in radio.
There’s no priority on success—but the better
jobs are ‘“‘rationed” to those men who have
the necessary technical ability.

Jobs that provide security—jobs that will
mean something long after ‘“tomorrow’” has
come and gone — must be won and keld on
ability. The men who will retain the important
radio engineering positions after the war is
over are those men whose positions are essential
—whose abilities are specialized.

CREI home-study courses in Practical
Radio Engineerine have been studied by more
than 8,000 professional radiomen. Today,
hundreds of ambitious men, just like yourself,
are taking our specialized spare-time training
to give them the technical skill to suphlement
their present ability . .., to earn a better living
... and to create a secure place for themselves
in the great post-war world of radio and
electronics.

Don’t say YOU haven’t the time. CREI
eourses are designed to be studied in the most
erowded schedules. You can study a few hours
a week without interfering with your present
work. So, write for all the facts now—for this
is the time to make sure that your preparation
for post-war suecess shall not be “too little,
too late!”

® WRITE FOR FREE 32-PAGE BOOKLET

It you have had professional or
amateur radio experience and want
to make more money — let us prove
to you we have something you
need to qualify for a better radio job.
To help us intelligently answer your
inquiry—PLEASE STATE BRIEFLY
YOUR BACKGROUND OF EX-
EDUCATION AND

PERIENCE.
PRESENT POSITION.

CariToL RADIO
ENGINEERING INSTITUTE
Home Study Courses in Practical Radio
Engineering for Professional Self-Improvement
Dept. RN-9, 3224—16th Street. N. W.
WASHINGTON 10, D. C.
Contractors to U.S., Signal Corps—U.8. Navy—

U.8. Coast Guard. Producers of Well-trained Tech-
nical Radiomen for Industry
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Spot News
(Continued from page 14)

what is now known as the Wheatstone
bridge. In his paper, Wheatstone paid
tribute to Samuel Hunter Christie,
whose experimental work on magnetic
induction, prompted the development
of the bridge.

Wheatstone was a professor of ex-
perimental physics at Kings College,
London for many years. Through his
efforts, many improvements in the dial
telephone with characters, type print-
ing telegraph and submarine telegra-
phy appeared.

Wheatstone, who was knighted in
1868, died in 1875, in Paris.

WITH THE INAUGURATION OF
MAJOR GENERAL INGLES as Chief
Signal Officer, has come many changes
in the administrative structure of the
Signal Corps. Three new services have
been created. These are ... Engi-
neering and Technical Service, Pro-
curement and Distribution Service and
Personnel and Training Service. In
addition, the old Signal Operating
Service has been designated as the
Army Communications Service. In the
new structure, the Signal Corps is
composed of five operating services, in-
stead of two.

Heading the Engineering and Tech-
nical Service, is Major
General Roger B. Colton

I of the Signal Supply Serv-
\ liam Henry Harrison now

| and Distribution Service,

who was formerly Chief
ice. Major General Wil-
directs the Procurement

while Brigadier General
J. V. Matejka now guides
the Personnel and Train-
ing Service Division. On
the Army Communica-
tions Board is former
Chief of the Signal Op-
erating Service, Brigadier
General F. E. Stoner.

In direct control of all
personnel in the Signal
Corps for both military
and civilian, is the newly
created Personnel and
Training Service.

Major General James A.
Code, Jr., remains in his post as Assist-
ant Chief Signal Officer. Other Signal
Corps assignments which are the same
as under the old setup are Executive
Office, Colonel William D. Hamlin and
Office of Planning, Colonel F. H. Lana-
han, Jr.

THE BROADCASTING BUSINESS

has been catapulted to first-page prom-
l inence during the past few weeks, as
a result of the Cox investigation of
the FCC. In Capitol Hill and in gov-
ernment buildings around town, a riot
of activity prevails.
During a public hearing, Eugene L.
Gary, general counsel to the Select
| Committee of the House of Represent-

www . americanradiohistorv.com

atives investigating the FCC, told of
the nature of the investigation. Sev-
eral days later, Charles R. Denney, Jr.,
general counsel of the FCC, James
Lawrence Fly, FCC chairman and
chairman of the Board of War Com-
munications, and Harold D. Smith, Di-
rector of the Bullget, appeared before
Representatives Cox, Hart, Wiggles-
worth and Miller, to testify. Testi-
mony was Kkeen and caustic. Many
more weeks will be consumed by the
investigating committee in studying
the FCC situation. e

In the meanwhile, many bills and
amendments calling for changes in the
Communications Act have been pro-
posed. The last bill, to be proposed,
just before Congress adjourned, was
H.R. 3109 which was introduced by
Representative Holmes of Massachu-
setts. The proposed bill calls for the
organization of the Commission into
two divisions of three members each,
to be known as Division of Public Com-
munications and Division of Private
Communications. Public service would
be the interests of the Division of Pub-
lic Communications, according to the
bill. The Division of Private Commu-
nications would have jurisdiction over
wire and radio communications trans-
mitted by a common carrier for re-
ception by a designated addressee.

The proposed act emphasizes the
fact that the Commission would have
no power over the regulation of the

Major General Harry C. Ingles, new Army
Chief Signal Officer. taking his oath of office.

business of the licensee of any broad-
cast station. The power of censorship
or the right to interfere with free
speech is also forbidden under this act.
The bill also provides for appeals to
the District Court in the District of
Columbia and to the Supreme Court
if necessary. The appeals permitted
by this act, include any radio opera-
tor whose license has been revoked or
suspended by the Commission.

The bill was referred to the Commit-
tee on Interstate and Foreign Com-
merce, who also have under advise-
ment several other proposals for

RADIO NEWS
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e OFFICIAL PHOTOGRAPH,
U.S. ARMY AIR FORCE,

In receivers as in airplanes,

it is the margin of superi-

ority that wins victory. Al-

most good enough is no
good at all.

'L, CONMIPANY

MALDEN, MASS., U.S.A.

September, 1943
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o It Does the Job of Several Mikes ® You Can Hold It
® You Can Hang It ® You Can Mount It on Standard Stands

A truly multi-purpose microphone, which can do the job of two or more
units. It fits the hand snugly; is equipped with a suspension hook for
hanging mike applications, stage work and call systems; it can be mounted
on any standard floor or desk stand. Especially engineered for maximum
voice response and smooth, natural response to music pick-ups. Gunmetal
or chrome type finish.
The Turner Han-D is equipped with a contact slide switch, for easy on-off
operation.

9X Crystal has level of —48 DB, range of 60-7,000 cycles.

9D Dynamic, especially recommended for use under bad climatic condi-
tions, intense heat and rough handling. Level —50 DB. Range 60-7,000
cycles. With 7 ft. removable cable set, available in 200-250 ohms, 500 ohms
or hi-impedance.

b

Leaves Both Hands Free for Other Jobs
For every spot where both hands are needed on the job, Turner
3-H-LA40 is the hghtweight unit to use. Defense plants use it for
call systems. Police cars need 1t for better communications. The
““Third Hand "’ holds the mike close to the mouth, giving tremen-
dous volume without feedback.

Equipped with Turner L-40 microphone which has exception-
ally high signal level Gives more intelligible speech reproduction
and minimizes feedback. Chest sounds are damped out. Gunmetal
or chrome type finish. Level —48 DB.

The Turner Third Hand, 3-H, slips over the neck in a nffy.
Goose neck adjusts mike to any position Can be used with'long
lines as traveling mike Window demonstrators find 3-H
indispensable. Can be ordered with mike switch at extra cost.

All Crystals Licensed Under Patents of the Brush Development Co.

Free New Turner Microphone Catalog, showing
all available models. Write for yours today.

THE TURNER co.

CEDAR RAPIDS,

L

I0WA ===
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amendments to the Communications
Act of 1934.

It appears as if several more bills
will be proposed when Congress re-
convenes in September. Then radio
activity will really be swinging along.

AN INTRIGUING REPORT ON A
28.000-MILE TOUR of inspection of
the African, Middle Eastern and China-
Burma-Indian theaters of operations,
was filed by Major General Dawson
Olmstead, just before his retirement
as Chief Signal Officer of the Army.
General Olmstead stated that he was
intensely impressed by the tremendous
task in providing communications on
the scale called for by our world-wide
operations. He pointed out that mod-
ern wire and radio communication is
required in places where there never
had been any before ... in deserts,
jungles, the Himalayan mountains.
General Olmstead said that as he went
half way around the world, he watched
with pride the United States Army
communication groups instructing, op-
erating and maintaining our global
network of communications. How-
ever, he pointed out, although our boys
are doing a wonderful job, there is
still a bigger job to be done.

The commanders of the American
forces in North Africa were particu-
larly pleased with the operation of the
five-pound Walkie-Talkie units and the
f-m armored force and artillery units,
said General Olmstead.

General Olmstead also reported that
British Signal Officers paid tribute to
the American designers and manufac-
turers who have produced communica-
tions equipment that has stood up so
well under the stringent conditions of
warfare in all climates.

THE MYSTERY OF THE ILAST
MINUTE WITHDRAWAL of the
renomination of FCC Commissioner
Payne, deepens. The post is not ex-
pected to be filled until after Labor
Day, when chairman Wheeler whose
Senate Interstate Commerce Commit-
tee considers FCC appointments, re-
turns. Thus the FCC will, during the
interim, have only six members.

Commissioner Payne, who had been
a veteran FCC member, refused to
comment on the incident. During
White House press conferences, no of-
ficial word on the Payne situation was
available either. Labor Day or there-
abouts seems to be the day when we'll
have the facts.

THE STEEL WIRE RECORDER
that was demonstrated at the recent
NAB War Conference in Chicago and
then described in these columns, is now
seeing service in many military and
industrial activities. The Navy is
using many of the machines on sea as
well as in the executive offices in Wash-
ington. They are very useful in roll-
ing, tossing ships, since there are no
parts that will shift. And, in addi-
tion, recording is possible in any posi-
tion of the machine, even when it is
upside-down.

RADIO NEWS
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EPEATEDLY it has been said—"this war 1s
different”’. Yes, different because, cn land, at

sea and in the air, battles are being planned and
fought with weapons never before available to our
fighting men. Among these is the electronic tube. It
is reassuring to know that no nation is making wider
or better use of this great weapon of modern warfare
than the U. S. A. To help serve the vast requirements
of our Army and Navy National Union, for example,

Midway was ready
when the Jap attempt to
capture this strategic U. S.
outpost came June 4 to 7,
last year. Long before the
Jap fleet of battleships, car-
riers, cruisers, destroyers
and transports could bring
their big guns into range—
vigilant patrol planes with
modern radio communica-
tions equipment had
sounded the alarm. Many
miles from Midway’s
shores American planes
blasted their fleet...drove
their survivors into 2
frantic homeward retreat.

is producing electronic tubes on a scale far exceeding
its peace-time peak. Yet, dramatic as are the achieve-
ments of electronics in war, there will be even more
miraculous peace-time tasks for tubes to perform.
Expansion in the use of electronic devices will bring
many new calls for service work. With quality tubes,
fine test equipment and new merchandising plans,
National Union will be prepared, as never before,
to help steer this profitable business your way.

NATIONAL UNION RADIO CORPORATION » NEWARK, NEW JERSEY « LANSDALE, PENNSYLVANIA

Transmitting Tubes
Volume Controls

Cathode Ray Tubes
Photo Electric Cells

September, 1943

Receiving Tubes
Exciter Lamps

o
Q

Special Purpose Tubes Condensers
Panel Lamps Flashlight Bulbs

°
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mqer'/o .

®®Qur target was the nearest carrier with the Rising Sun

painted on 1ts flight deck. You could hear Roberts over the interphone
cussing the Zeros as the top turret-guns chattered away at them—then
Duke calls, 'On target! . . . steady now, steady.” Then, ‘Bombs away!
**The waist-gunner had the best view of what happened
—'That carrier just collapsed—throwing fantastic confetti all over the
sea—then sank, Rising Sun and all.” We radioed our field, ‘Mission
completed —one more carrier down—returning—all’s well.””
CONSOLIDATED RADIO headphones are flying with the Army
Air Corps over the world's battlefronts helping to sweep the skies clean
of the enemies of world peace. Engineered for complete dependability,
CONSOLIDATED RADIO products are withstanding the severest demands

of service with the Tank Corps and the Infantry, as well as the Air Corps.

Consolidated Radio’s Modern Mass
Production Methods Can Supply
Signal Corps and Other Headphone
Units in Quantities to Contractors

Srodeecctls Compran g -
350 W. ERIE 5T, CHICAGD, ILL.

G0

www.americanradiohistorv.com

Even the Marines and Canadian na-
val headquarters have shown an in-
terest in the recorder. American
broadcasters in London are experi-
menting with the unit, too, for record-
ing of on-the-scene activities, and re-
broadcasting either from over there, or
here, by using a wire record that has
been flown here. Since the spool con-
taining the record occupies little room,
and weighs little, too, there is practi-
cally no objection to its being shipped
via plane. The only real problem, at
the present, is the scarcity of record-
ers. It is believed, however, that in-
creased production facilities available
soon will fill at least the minimum de-
mands of military and commercial
quarters.

IN COMMEMORATION of the sixth
anniversary of the death of Guglielmo

% Marconi, the Veteran Wireless Opera-

tor's Association presented three Mar-
coni Memorial Radio Institute scholar-
ships to high school students at cere-
monies over WOR. the Mutual Net-
work, July 20. Ted R. McElroy,
world’s champion code operator,
opened the program by transmitting
the signal S. Major General Joseph O.
Mauborgne, former chief signal officer,
also appeared at the broadcast.

Personals . . .

Harry B. Gilmore.secretary of West-
ern Electric, retired recently after 41
yvears of service. He was succeeded by
Norman R. Frame. who has been
with the company for the past twenty
vears. . . . Palmer M. Craig. has
been named chief engineer of the ra-
dio division of Philco. He joined Philco
''in 1933. . . . The World Broadcasting
System has been purchased by Decca
Records. Paul Dentseh will continue
as president. . . . Lloyd A. Briggs,
general superintendent of RCA Com-
munications has been elected vice-
president and general superintendent
of that company. . . . Roy C. Coder-
man has resigned his post as assistant
chief of the OWI Bureau of Communi-
cations Facilities and rejoins the ra-
dio division of Western Electric. He
has been on leave of absence from
A. T. & T. since December 1, 1941. . . .
Noran E. Kersta. manager of NBC's
television department, has been com-
missioned a first lieutenant in the Ma-
rines. . . . Many changes in the tech-
nical personnel of CBS have occurred
in the past few weeks. . A. Porter
has joined the CBS maintenance de-
partment. Barney Zweig is now at
the short-wave studio as a technician.
Pramin Jones. former staff techni-
cian for WABC's Columbia Island
transmitter is now assistant supervi-
sor of the maintenance department.
. S. I. Cole, president of Aerovox
Corporation, was elected a member of
the executive committee of the RMA,
at the recent convention in Chicago.
. . . A new engineering committee of
f-m broadcasters has been formed with

| John V. L. Hogan (W2XQR-WQXR)
| as chairman, and Franklin M. Doo-

RADIO NEWS
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Wide awake and ready:-

1 and calculating individuals . . - fellows who
we know that the future holds

. . and every angle and
gineer, we make

y‘. Engineers. like fighter pilots. are coo

believe in nothing unless proven. Along with them.
any new and revolutionary developments .
fully analvzed. However. Like your true en
ply wide awake and ready.

. important war work . .
to us because our ex
und systems, test equip-

out promises of m
possibility is being care
. we're sim
re's work to be done . .
It isn’'t new

We've manufactured so
devices. We maintain a model organization where
making for the highest

, but, occasionally. our

. and this occu-

no predictions . .
perience goes

Meanwhile, the
pies our immediate attention.
back to the beginning of radic.

ever...invest every ment and numerous electronic
dollar you can spare management-labor relations are
in United Sta standards of quality and efficiency. Yes,

l;e s War production schedules enable us to tcke on a

Bonds and Stamps.

Now...more than
the most cordial . . -

ECA is busy ..
dditional contracts.

ELECTROMIC CORP
V4

ELECTRONIC CORP. OF AMERICA AZZ2a

Y
s

45 WEST 18th STREET
NEW YORK 11, N. Y.
WAtkins 9-1870

Sepiember, 1943
61
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Here, at Doolittle, we are coordinating
every effort and skill to help provide the
communications equipment so essential for |

\ yictory. This will mean better peace-time
communications after our battles are won,

[
- ]
To Assure Victory
Buy More U. S. War RADIO’ INCQ

-Bonds and Stamps Builders of Precision Radio Communications Equipment

7421 S, Loomis Blvd,, Chicago, U. S. A,

C<—L S
@ EHIEABDE l:uwm:m

N || I 1895, just two years later, Thordarson
~ ushered in the age of transformer specialization

. Consistently since that date . .. year in and year out, Thordarson engineers
have always been a step ahead in developing the newest and most needed
types of transformers. Today, in practically every couniry on the face of the
earth, Thordarson leadership is an established fact, proven by the manifold
tasks which transformers -
bearing the trade-mark

""Thordarson’ are success-
fully performing on the war
fronts of the world.

ELECTRIC MFG. COMPANY
500 W. HURON ST.,CHICAGO, ILL

7 rarsformer Checcrnblests Seice /5GS v | .

ORIGINATORS OF TRU-FIDELITY AMPLIFIERS
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fittle (W65H-WDRC), J. R. Pop-
pele (W7TINY-WOR), Walter Evans
(W57PH, W67B, WT5P and W49FW),
Vin Ulrich, engineer in charge of War
activities, at Hytron, was married re-
cently. . . . Dr. Joseph Slepian, as-
sociate director of Westinghouse Re-
search, was honored recently for his
work on the ignitron. He received
the Benjamin Garver Lamme medal
awarded annually by the American In-
stitute of Electrical Engineers.

—B0-

What’s New
(Continued from page 37)

quency Meters have proven themselves
in field and factory, on all types of
radio equipment, to be ideal for (1)
setting transmitters that are not crys-
tal-controlled on any desired fre-
quency; (2) continuously monitoring
transmitted signals; (3) locating any
desired frequency on a receiver dial;
(4) checking frequency characteristics
of crystal-controlled transmitters or
receivers; (5) aligning and calibrating
receivers, in both IF and RF stages;
(6) checking accuracy of field or pro-
duction oscillators, signal generators,
and frequency meters that are not
crystal-controlled; and (7) checking
crystals in the field or in production.

Special models designed for use un-
der adverse conditions are available
equipped with two precision crystals
that have been ground to produce ex-
act frequencies of 100 and 1,000 ke.
and tested for efficient operation at
temperatures from-—35° to 55° Centi-
grade and have temperature co-effici-
ents of maximum drift of only 2 and 3
cycles per megacycle per degree Centi-
grade respectively.

Models are available for either a.c.
or portable battery operation. Addi-
tional information may be obtained
from the manufacturer: Fred E. Gar-
ner Co., 43 East Ohio Street, Chicago,

~B0-
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from R. F. SHORT WAVE THERAPY

to R. F. DETONATION O

RE'-AYS EY GUARDIAN

From rebuilding human bodies—to riveting aircraft structures . . . from case harden-
ing of metals to plywood glueing . . . wherever a tube is used, there you will usually
find a relay. Oscillator tubes suzh as are used to generate radio frequencies in dia-

[

thermy machines and detonators for explosive rivets usually require a “warm up’’ of
20 to 30 seconds to allow the tube filaments to heat. The Guardian Time Delay Relay

T-100 is frequently used in applications of this type.

The time delay is adjustable for any period between 10 and 60 seconds and is accom-
plished by means of a resistance wound bi-metal in series with a resistor, not shown.
The contact capacity of the T-100 is 1500 watts on 110 volt, 60 cycle, non-inductive AC.
The power consumption of coil and time delay during closing of thermostatic blade is
approximately 10 VA; after closing, 5.5 VA. Other types of relays commonly used in
conjunction with oscillator tubes are the B-100 Break-In Relay for power supply control,
and the X-100 Adjustable Overload Relay for power supply and tube protection. These
and other R.F. relays are described in Bulletin R-5. Send for it. No obligation.

AN
VAL
Wb

ME DELav  aELAY

T-100 Time Delay Relay

GUARDIANN\G ELECTRIC

1630-1 WEST WALNUT STREET CHICAGO, i1LtLLINQOILS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR

September, 1943
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fF YOU CANNOT REPLACE RADIO PARTS |
REPAIR THEM WITH

WALTER L.
Manu

facturers of

nicatl
Communitln, ols and

v .
Fo ories,

Laborat

5 - SCHO-“‘ CO.

nufacth

rers.
pment Ma
on Efi’“‘D"Radio Repal

Men mony WALSCO RADIO PRODUCTS

c°|'lf.

ints initial surge and saves pilot ligh
. . . Ask Your Jobber.

w Simples!

WAY TO REPLACE

BALLASTS

WRITE FOR REPLACEMENT CHART

AMPERITE @ 541 BROADWAY, NEW YORK, N. Y.
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PRODUCTS |

Walsco RADIO CHEMICALS

Speaker Cements

Cements For Plastics

Special Adhesives

Contact Cleaning Flyids

Noise Eliminating Compounds
Radio Lubricants

v -
/ FF :
N,
. b ) -
ok 5\/9 95}’ g&"@

. ,_‘Av__,."/
Walsca RADIO HARDWARE
® Dial and Knob Springs
® Trimounts, Set Screws

Walsco CABLES, BELTS

Ot course—we are concenirating our -
efforts on war production—but not
for o second ore we neglecting the
RAD!O SERVICEMEN who require so

to keep the rodios of their customers

L in perfect working order. Write to-
doy for WALSCO Cotologue No. 112,
giving complete information obout
WALSCO PRODUCTS.

CABINETS

andRADIO PARTS

LAKE can still supply you with com-
bination, console and table model cab-
inets, in styles and finishes to suit your
requirements.

Our large stock of output and power
transformers, capacitors, resistors, vol-
ume-controls, by-pass condensers, tog-
gle and slide switches, ballast tubes,
speakers and other radio components
is now listed in our new Bargain Bulle-
tin. Write for your free copy. Order
all the parts you need from one source

I
>
>
&5

14” SPEAKERS

14” electro-dynamic speakers. 900 ohm field,
6—8 ohm voice coil. 6V6 push-

gul! transformer. 15 watt output. $449

pecial, only. .. ... ... .. ... ..

Still Available!!!
3" to 12” Dynamic Speakers
(Any desired field)
3”7 to 6” P.M. Speakers

New Bargain Bulletin lists Moncy Saving
Values in Radio Parts. Send for it TODAY!

LAKE RADIO SALES C0.

Chicago

615 W. Randolph St.
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Adaptor Unit
(Continued from page 41) |

|

be mounted in the chassis hole. A
similar plug and socket connection
may be employed at the other end of
the cable for connection to the ’scope.

In the writer’s layout, baffle shiecld
partitions were not found necessary
for hum-free operation. However,
should interaction between circuits re-
sult from attempts to achieve a more
compact arrangement of parts, it will
be advisable to mount shield partitions,
both above and below the chassis, be-
tween the front line of tubes and the
power supply components. The top
shield must extend all the way to the
top of the cabinet; the bottom shield
to the lower edge of the chassis.

For best results, the mechanical as-
sembly of the adaptor unit must follow
the usual rules of good practice. All
mountings to chassis or panel must be
made securely. Lock washers should
be used liberally throughout, and sin-
gle-bolt fastenings are to be avoided.
All components must be thoroughly
fastened in place before the electrical
wiring is undertaken.

The signal-input terminals are ba-
nana-type jacks which are fed through
the panel or chassis in the following
positions: horizontal input pair
through panel on left-hand side (See
Figure 3), vertical input pair through
panel on right-hand side, and synchro-
nization voltage pair through panel
and chassis along lower center portion
of front panel. The high-potential
jack in each pair is insulated from the
panel or chassis by means of fiber or
bakelite shoulder-type washers. The
low-potential (“common” or ‘“ground”)
jack in each pair is mounted directly
in contact with the metal.

The panel must be securely fastened
to the chassis by means of several
screws. In order to obtain a good elec-
trical bond between the two, all paint
should be removed from the surfaces
of contact.

The switches and controls have been
arranged on the front panel for ease
of manipulation and minimum dis-
turbance. This accounts for the place-
ment of toggle switches beneath the
control knobs. Settings of the latter
will, as a result, not be disturbed by
free fingers when the switches are
thrown.

Control knobs are of the small,
fluted, finger-grip type. The name
plates are made by lettering in black
India ink on plain white strips of Bris-
tol board. These strips are given a
coat of clear lacquer, after lettering,
for waterproofing and protection
against soiling. They are then ce-
mented to the front panel. An alter-
native method of mounting the name
plates would employ transparent cel-
lophane tape to hold the lettered strips
to the panel.

Eleetrieal Construction

In the mechanical layout, shown in

RADIG NEWS
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typical B&W high-power coil

Over 10" in diameter by 20" long, and designed
for 10 KW. service, this variable-link final ampli-
fier, plate coil, is a good example of B & W engi-
neering at work on the job of matching modern
inductor requirements. B & W Inductors of this
general type are available in all standard fre-
quency ranges. Coils are bolted in place, and may
be switched for band-changing with a minimum
of time and effort. Connections are silver-soldered,

and all meral parts, including coils, are heavily
silver-plated. Coils in the unit illustrated are of
% copper tubing. Other B & W Air Inductors of
this type utilize tubing as large as 1”.

FAST DELIVERIES on all B& W Air Inductor
types are assured by our greatly expanded facili-
ties, and straight-line production on most smaller
types. Engineering data on any type upon request.

BARKER & WILLIAMSONM, 235 Fairfield Ave., Upper Darby, Pa.

Air Inductors
“BABIES AND JUNIORS" (25 to 75 watts)
STANDARD TYPES (100 watts to | KW.)

SPECIAL HIGH-POWER TYPES
(to 10 KW. and above)

September, 1943

B:W

" MANUFACTURERS OF QUALITY ELECTRONIC COMPONENTS FOR OVER A DECADE

TURRETS — BAND HOPPERS —
SWINGING LINK ASSEMBLIES, ETC.

SPECIAL RAD!O AND ELECTRONIC
EQUIPMENT ASSEMBLIES

Variable Air Condensers
(Integral neutralizing types)

www americanradiohistorv com
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Two kinds of news that does not reach the public prints is known to Stancor
engineers: new applications of electric energy to war communications, and new
ideas for using electronic devices in peace-time production. Both are secrets of
victory, not to be told until the war is won.

While devoting major attention to war production, Stancor engineers keep
their ear to the ground . .. alert for news of developments that will help you to
meet the challenge of a new industrial era.

STANCOR

STANDARD TRANSFORMER CORPORATION - 1500 N. HALSTED ST.- CHICAGO

Another

NEW

=

PILOT LIGHT
for GROUNDED PANELS

® Mounts 1” on centers

® Body length approximately 2”

® Hexbody permits socket wrench installa-
tion

® Bulbs change from the front without dis-

turbing wiring

Well ventilated

Takes Bayonet socket lamp (long or round)

Faceted Jewel Model 900

Plain Jewel Model 901

Request complete information.

MANUFACTURING COMPANY
1350 N. NINTH STREET, SPRINGFIELD, ILLINOIS
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GENERAL INDUSTRIES

smnu-nowqm MOTORS

Fitinto the War Program

The G. I. plant is producing small-
power motors entirely for war needs.
Made of quality materials, precision-
machined, they assure quiet, smooth-
running and reliable performance of
any device into which they are built.
G. L is also building electronic and
other precision-made devices for the
war effort. The assistance of G. I. en-
gineers is available to manufacturers
producing on Government orders. Let
us discuss your problem with you.

THE GENERAL INDUSTRIES CO.

Figure 1, all parts have been placed for
best electrical efficiency. This arrange-
ment permits short leads to be run be-
tween circuit components and reduces
interaction to a negligible level.

Wiring of the unit is straightfor-
ward. A heavy, single-strand hookup
wire should be employed, keeping all
wiring close to the chassis. Soldering
lugs may be employed as miniature
cable clamps to hold the wiring snugly
against the chassis. Whenever possi-
ble, the normal leads of the parts
themselves should be used for connec-
tions. An example is the pig-tail leads
of the capacitors.

For best results, as much of the wir-
ing as may be run together should be
cable. Permissible conductors for the
cable include the “B”-plus lines, ground
returns, and screen leads. A.C. leads
must be run in separate cables apart
from all other leads. Amplifier and
oscillator grids must be connected di-
rectly to the associated controls by as
short and direct leads as possible.
These connectors should be short
lengths of stiff conductor, such as
“skinned” hookup wire.

The low-potential jacks in each of
the input terminal pairs must be con-
nected together and to a common
ground lug fastened at some point
on the chassis. A heavy bus bar, of at
least No. 14 gage, must be employed
for the purpose. Amplifier cathode re-
sistors, all bypass and filter capacitors,
and amplifier controls should be re-
turned to this same common bus.

All a.c. wiring must be made with
twisted-pair leads run close to the
chassis and well away from all other
wiring in the unit. Extreme care must
be taken to segregate the a.c. conduc-
tors from the rest of the wiring.

The signal input leads and those
leading to the three-wire ’scope cable

| must be segregated from qll other wir-

ELYRIA G OHIO
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ing in the unit. It is advisable to cover
each such lead with high-grade shield
braid and to ground the latter to the
chassis at several points.

The frequency-range capacitors, C2
to C8, are wired to the rotary selector
switch and pressed compactly together.
The switch-capacitor assembly is then
inserted into its shield can from which
only two leads emerge.

Rosin-core solder must be used
throughout in the wiring of the adap-
tor, since acid-core solder and some of
the other fluxes and pastes give rise to
later corrosion and noisy joints.

Testing Completed Unit

After the assembly and wiring have
been completed and all wiring has been
checked, the adaptor unit will be ready
for preliminary checking.

(1) With the adaptor disconnected,
place the basic oscilloscope into opera-
tion, adjusting its brilliance and focus
controls for a sharp dot pattern in the
center of the screen. High brilliance
must not be used, because of the dan-
ger of “burning” the screen with this
stationary dot,

(2) Without switching on the adap-
tor unit, connect the adaptor cable to

RADIO NEWS
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® January 2, 1940 — 23 months and 5 days {

before Pearl Harbor — where was RCA on that night?

@ It was at the point of launching a

peace-time program that was to be recognized :
eventually as an important military measure. For that
.progrom was one of simplification.

® It was called the RCA Preferred Type Tube

Program and was inaugurated because the severcl hundred
different tube types then in existence resulted

in short, uneconomical manufacturing runs, complex problems
of warehousing and replacements, and other

inefficiencies which made it impossible to give

the ultimate customer the maximum of dependable service
and the greatest value for his money.

©® With the advent of war, the government recognized

the advantages of such a program and

issued an ‘‘Army-Navy Preferred List of Tube Types.”

The latest revision of this list is dated March 1, 1943.

We will be glad to send you a copy on request.

® The urgent requirements of war

are proving. the worth of this program in relec;sing

for other purposes the large quantities

of materials ordinarily tied up in many types and styles of tubes.
Also, the principle of Preferred Type Tubes

is proving a blessing on the fighting fronts—

where vital replacements can be expedited

for equipment designed to use standard types of tubes.
% Buy United States War Bonds and Stamps %

RCA TUBE RECUMMENDATIUNS

;?FUR POST-WAR DEVELOPMENTS
E L E c T R 0 N f_The SRNB MBS ot Ihe:Pratiired: Tygh Tube Program are

-~ so far-reaching that it is only logical to assume that we

T U B E ~  will continue ‘the program after the war. Our applications
S : . éngineers will be glad to consult with equipment manu-

" facturers concerning the tube types most likely to be on our

RCA VICTOR DIVISION - RADIO CORPORATION OF AMERICA . list.of post-war preferred types.
CAMDEN, N. . :
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the ’scope’s vertical, horizontal, and
ground terminals. No displacement or
distortion of the dot should now occur
on the cathode ray screen. Any varia-
tion from the original sharp, clear, cen-
tered point will indicate that stray
voltages are being picked up by the
cable or the adaptor wiring,

(3) With the line switch off in the
adaptor unit, set R7 and R17 at mid-
scale, set 81 to EXT., S2 to C8, S3 to
LINEAR, S4 to AMP., and S5 to AMP.
Next, switch on the power to the adap-

U. S. Navy Official Photo

A new day is coming...

Tomorrow . . . maybe the day after. . . the
sun will break through to shine down on
a new era of peacetime electronic appli-

cations. Tomorrow
after

wealth of experience in diversified elec-
tronic techniques which will assist com-

maybe the day
. we will come to you with a

tor by means of the R1 control knob,
leaving R1 set at minimum after the
switch has been cut in,

(4) Increase the setting of R7 slow-
ly, observing that the amplified high-
frequency voltage from the sweep os-
cillator is now swinging the original
dot across the cathode-ray screen so
rapidly that a single horizontal line
appears. Note also that the length of
this line may be increased by increas-
ing the setting of R7, and vice versa.
This completes the test of the horizon-

tal amplifier and sweep oscillator,

(5) To test the vertical amplifier,
set R7 at minimum and S3 to EXT.
With the other controls in the same po-
sitions as specified under (3), connect
a source of low-voltage a.c. (the 6.3-
volt winding of a spare filament trans-
former will suffice) to the vertical in-
put terminals T1 and COM. Increase
the setting of R17 slowly, observing
that the original dot is now deflected
vertically on the cathode-ray screen,
describing a vertical line, the length

— i
_elzeec( The pdy./
SUPPORT THE
THIRD
WAR LOAN
DRIVE

of which is controllable
by means of the R17 set-
ting.

(6) By means of the
gain controls in the hori-
zontal and vertical am-
plifiers, it should now be
possible to vary the pat-
tern on the screen from
a fine, clear point to a
vertical line when an a.c.
voltage is applied to the
vertical input terminals,
or to a horizontal line
when no vertical signal
is applied but when the
sweep oscillator is oper-
ating,

(7) With the a.c. volt-
age source connected to
the vertical-input termi-
nals, as described under
(5) and with the vertical
line maintained on the
cathode ray -screen,
throw S3 to LINEAR
and observe that now a
wave pattern appears on
the screen. By switching
S2 to the C3 position and
adjusting R5, the sweep
oscillator may be placed
in step with the 60-cycle
line frequency. When the
correct adjustment of
oscillator frequency is
reached, a single com-
plete ‘a.c. cycle will ap-
pear on the screen. This
cycle pattern will slide
from side to side on the
screen, but it may be
brought to rest and
locked in place by syn-
chronizing: throw S1 to
60 CYCLES and increase

munications and industrial development.
Meanwhile, our efforts are limited to de-
signing and building apparatus for the
transmission of dots-and-dashes. Ted Mc-
Elroy and his staft are creative engineers.
We never imitate . never copy. We
create . . . design . . . build. Our services

It's going to be up to the

“man on the street.” this
time. $15.000,000,000 called
for in September. Let's dig
into our pockets and come
up with the money. That's
much easier than digging a
foxhole with bullets flying

around you.

are at your disposal.

|

MANUFACTURING CORPORATION

BOSTON, MASSACHUSETTS |
I

82 BROOKLINE AVENUE
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the setting of R1 until
the pattern becomes mo-
tionless. If the pattern is
too high, extending be-
yond the top and bottom
of the screen, it may be
shortened from both
ends vertically by reduc-
ing the setting of R17; if
it is too wide, extending
beyond the two sides of
the screen, its width may
be reduced simultane-
ously by backing off the
setting of R7,

(8) A synchronizing
voltage may also be in-
troduced via terminals
T3 and T4 provided
switch S1 is thrown to

RADIO NEWS
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DOING OUR JOB WELL...
Welcoming more jobs to do

&
®
W Mighty Monarch of the air

To meet the demands of our armed forces, produced by the thousands.
American Industry was forced to step up Majestic has done its job well — and in
its production and manufacturing standards.  doing it has become a stronger organization;
Majestic was among the first to adopt stronger in personnel—stronger in resources
the new tempo. Walkie -Talkies, Marker and facilities. Guided by veterans of the
Beacons and Electronic Equipment of several radio industry, it has not yet reached its
kinds leave the assembly lines in a never peak in production capacity — its new
ending stream. Crystals, with their require- strength has not yet been fully taxed.
ments of infinite precision, are being Majestic welcomes more jobs to do.

MAJESTIC RADIO AND TELEVISION CORPORATION

2600 West 50th Street - Chicago, lllinois
Builders of the WALKIE -TALKIE, “Radio of the Firing Line”

. E2 B easdlin s g L B i a9 8

3 e i) i ; . 3 Ly P ¥
FOR MOST HELPFUL ANSWERS TO THESE THREE QUESTIONS F

1st Prize, $500 maturity value; 2nd Prize, $250 maturity (2) In what new features or new merchandising policies e
value; 3rd to 13th, $25 moturity valyes. are you most interested of present?

{3) What kind of advertising support do you believe will

Every one is eligible. Contest ends December 31, 1943.
be most helpful to you?

To stimulate YOUR post-war thinking, and to check OUR
post-war plans, Majestic offers prizes for the most helpful
onswers to these questions:

Competent judges will read your answers. It's facts ond
ideas, not rhetoric, that will count. If any two prize winning
letters are considered by the judges to have equal merit,

(1) What types of radios will be in large demand in YOUR duplicate awards will be made. Write your answers to these
tocality immediately following Victory ? three questions—mail them to me personally, today!

E. A. TRACEY, President

i

B TS PRI BV s B A e e s

September. 1943 69

www americanradiohistorv com


www.americanradiohistory.com

EXT. Some frequency other than 60
cycles may thus be employed. Like-
wise, a sweep voltage other than that
generated by the internal saw-tooth
oscillator may be introduced via ter-
minals T2 and COM., provided the
sweep switch, S3, is thrown to EXT.
In the absence of a variable-frequency
oscillator as a source of sync.voltage,
a signal may be made to synchronize
itself by running a jumper between the
VERTICAL and SYNC. high-potential
input terminals,

(9) Signal voltages may, if they are
sufficiently high level, be presented di-
rectly to the deflection plates of the

cathode-ray tube, without amplifica-
tion. The signal voltages are applied
in the usual manner to terminal posts
T1 and COM. and/or terminals T2 and
COM. For direct vertical input,
switch S5 is thrown to DIR.; for di-
rect horizontal input, switch S4 is
thrown to DIR.

Buy War Bonds
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Practical Radio Course
(Continued from page 44)

of permissible distortion acceptable
for all cases.

Maximum Undistorted Power
Qutput of Single Triode
Power Amplifier

Since the harmonic distortion pro-
duced by a single-triode power-ampli-
fier tube operated with its proper volt-
ages is mainly of 2nd harmonic va-
riety, and 2nd harmonic distortion
within 5 per cent is acceptable, we are
justified in saying it produces “undis-
torted output if its total harmonics do
not exceed 5 per cent.”” It has been
experimentally determined that for a
triode the maximum undistorted (har-
monics within 5 per cent) power output
for any given signal input voltage is
obtained when the load resistance is
equal to about fwice the a.c. plate re-
sistance of the tube at the time the
plate current is at its peak value. Un-
der this condition, when R. = 2R», the
power output becomes:

Max. undistorted power output =

(Ex)?
9R,

This is very little less (actually
about 11 per cent less) than the maxi-
mum power output (neglecting distor-
tion) of which the triode tube is ca-
pable.

In the foregoing equation the power
is in watts if Ee¢ is the peak value of
the signal voltage (in volts) applied to
the grid. In a single-tube Class A am-
plifier, this voltage is limited to a value
approximately equal to the grid bias
voltage recommended for the tube, if
tube grid overloading is to be avoided.
Even with the load resistance equal to
twice the tube plate resistance, there
is a considerable curvature at the bot-
tom portion of the dynamic operating
characteristic. Therefore, in order to
avoid distortion, signal input voltages
high enough to reduce the plate cur-
rent below a certain critical value on
negative peaks must not be applied, for
the lower bend may be reached at sig-
nal voltages which are not even nearly
large enough to drive the grid positive
on the positive peaks.

It should be remembered that what
has been said here applies strictly to
triode power amplifier tubes only. Pen-
tode and beam power tubes present
somewhat different conditions, as we
shall see later.

The plate load resistance values or-
dinarily specified for the various am-
plifier tube types on the Tube Charac-
teristics charts of tube manufacturers
are those that will result in maximum
undistorted power output being trans-
ferred to the load. The actual amount
of harmonic distortion that exists when
the tube is operated under the condi-
tions specified is also stated in some

RADIO NEWS
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WANTED—1Y2 V. 90 V. A-B pack
batteries. Also 1A7, 1A5, 1H5 and
INS5 tubes. Ellison’s Radio Service,
Centertown, Ky.

SIGNAL GENERATOR WANTED—RCA
or Philco. Will trade late table
model radio or pay cash. Service
Radio Co., 3320 White Oak Drive,
Houston, Texas.

RIDER MANUALS WANTED—VWill pay
cash for complete set. Give details
and price. L. W. Bakewell, 434 W.
Locust St., Springfield, Mo.

FOR SALE—100-watt R.F. unit, HK-24
final. Completely portable with self-
contained 1000 volt power supply,
Xtal oscillator, meter, relays. In
13x20x12-inch steel cabinet. Will
give full output up to 30 megacycles.
Ideal for schools engaged in radio
instruction. . F. Harris, 60 E.
Norwich, Columbus {1}, Ohio.

WANTED—Howard 435-A or 436-A
receiver; also Howard 610 power

pack. Morris Hagemeister, Manfred,
N. Dak.

WANTED—Electric tube tester in
good condition and not too old.
Also 0-1 or 0-5 ma. meter. Will pay
cash. Reginald H. Cox, Hoyt Station,
Sunbury County, N.B., Canada.

WANTED — Chanalyst, 3" oscillo
scope, Aerovox LC checker, Hickok
or Jackson Signal Generator, tube
tester, multimeter. First class equiva-
lent quality acceptable. Dick’s Radio
Service, 4705 Delmar, St. Louis, Mo.

XMITTER PARTS TO SELL OR TRADE—
Am offering wide variety of parts
in normal used condition. These in-
clude resistors, modulation trans-
former, sockets, neutralizing con-
denser, RF tuning condensers; fixed
condensers; oil-filled condensers,
etc.—all from a Western Electric 9-A
low-level modulation 400-watt trans-
mitter used in aircraft ground sta-
tion service in 3000-6000 kc.band.
Would like to trade for 24-A tubes,
27's,45’s, 80's, 117L7GT, or power
pack Xfrms, or 0-1 ma. meter.
Write for complete list. Gerald L.
ICﬁ)ok, 12453 Maple St., Blue Island,

NEEDED AT ONCE— Late model os-

cilloscope {3"}; also university LH

horns with or without units, Cash

waiting. Fred Allen, Brockton Sound

ISwervx'ce, 449 Howard St., Brockton,
ass.

September, 1943

"EMERGENCY''—W e need 75 each
of the following tubes: 12SA7;
128K 7; 125Q7; 50L6; 3575:
35723; 65A7; 6SK7; 65Q7; 1A7;
1N5; 1H5; 1A5; and 3Q5, as we
have over 100 radios for service
that cannot be returned to cus-
tomers due to grave shortage of
tubes in this district. Please write
airmail how many vou can ship
—prices—condition, etc. Roy
Davis Company, Orange Park,
Florida.

EQUIPMENT TO SWAP OR SELL—
Signal generator, tuhe tester, volt-
ohmmilliammeter, condenser
checker, 10 pairs of earphones, 'B”
eliminator, dynamic speakers, tuhes,
condensers, and much misc. equip-
ment, Write for details. Robert
Wood, 10950 Longview Ave., De-
troit {5}, Mich.

WANTED—VWill buy tube checker for
latest type tubes. Also want the fol-
lowing tubes, glass or metal, 128K 7;
128A7; 357Z5; 35Z3; 1A7; 128Q7.
Send details. Fields Radio Shop,
Tuscaloosa, Ala.

SIGNAL GENERATOR WANTED—t0 use
with R.F.O., also Hickok Oscillo-
graph. Must be in good condition.
Write giving full details. Radio
Electric Appliance Co., 111 East
Main St., Lancaster, Ohio.

WANTED—Meissner 5-tube A.C. TRF
kit; phono oscillator, earphones,
milliammeter {0-5 ma.}; 0-50 D.C.
voltmeter. I have 50L6, 3575, 35L6,
2516 and 0Z4 tubes, power trans-
formers, speakers, auto vibrators,
oscillator coil and Jackson tube
tester to trade. W. J. Pettit, 1715
Austin St., Houston {3}, Texas.

RECEIVER WANTED—Will buy new or
used Hallicrafter receiver. W. B.
Ford, Box 1239, Morenci, Ariz.

WILL BUY—Volt-ohmmeter or a tube
tester. Describe and name price.
J. P. Hyde, Fairfax, Va.

INSTRUCTIONSHEET WANTED—orbook
for model 660 Electronic multitester
made by Radio City Products Co.
Will pay postage on same. Quote
price. Bonded Key Shop, 1731
Wayne St., Toledo {9}, Ohio.

Your own ad rup FRE !

The ™ g e
radioese;{'mdlng Postv 1s Sprague’s way of helpin
necdzng dli';;rg::ot}btlz;m ilhe parts and equipment thC§
ing this period of vtraf-t; o8 they do not need dur-

me shortages, Send |

gtwtr}llgds:g:ayl-oig:rp?eaé free c:jf charge in thislgrygsg

) ) r eading radio

flixgg Keep it short — WRI’gFE CLE/r&n}ff;Zfes %n s
1t to radio items. | secoine

s
5 Emer = i :
first attention, Address it m.gency aflel satl. secetve

SPRAGUE PRODUCTS CO., Dept. RN39
North Adams, Mass.

METERS FOR SALE—W eston 3" round
types. One 0/4/8,150 A-C volt-
meter model 476. One 0/15/150
ma. DC model 301. Practically new
condition. Cash only. John R. Kelly,
261 Linden Ave., Towson {4}, Md.

WANTED—Wilcox-Gay Recordio Jr:
Kaderte Tunemaster: National
model CRM oscilloscope or Thord-
arson T-11K99 oscilloscope. A, M.
Stump, 15 Niagara Ave., Dayton,
Ohio.

SHO_P EQUIPMENT WANTED—for new
service business. Need new or used
RF signal generator, multimeter or
tube checker and multimeter com-
bined. Cash for any I can use. Avery
Lenty, 401 E. Church St., Salem,
linois.

SELL OR TRADE—Inter-communicat-
or, 1 master, 1 sub. Will take to 10
sub-stations. Want test equipment,
short wave receiver, Rider’'s manu-
als, or what have you? Fred E.
Vaughn, Box 546, Eugene, Oregon.

WANTED FOR CASH—Good vacuum
tube voltohmmeter or what have
vou? Also want service manuals and
new radio tubes of needed types.
Gunderson Radio Service, New Lon-
don, Minn.

BUG FOR SALE—One electronic
bug for either American or In-
ternational code. A-1 condition.
$15. Donald H. Hazell, Signal
Corps Message Center, Camp
Hood, Texas.

FOR SALE—GO-watt Amp. Airline
with two G-12 Rola speakers, with
outside and inside cases, 200 ft,
x:ordli Ampgritci)h.ighgl;’r_/pé mlge ?nd
small stand. Price . Perfect 3
condition. Stewart Rivers, 7038 Ferry St Schenectady {5}, N. Y.

Woodland Ave., West Philadelphia, NEEDED IMMEDIATELY—Test equip-

Pa. ment in good condition; 12SA7,
12SK7, and 128Q7 tubes, also Rid-
er’s manuals, any or all vols. Cash.
Bob’s Radio Shop, Box 179, Chris-
tiansburg, Ohio.

MANUAL FOR SALE—Rider’s XIII
{new} $10. Peter Grzywna, 106 N.

COMMUNICATION RECEIVER t
WANTED — for armed forces.
Preferably Hallicrafter with “S”
meter. Also tuhe tester, late
model for loctals; and voltohm-
meter. Cash. C. M. Edwards QM
1/C, 45 Construction Battalion,
Headquarters Co., Communica-
tions Section, c/o Fleet Post
Ofhce, San Francisco, Cal.

CASH WAITING—for Micro and Oto 1
MA meters; testing mstruments and
oscilloscopes; overhead screw re-
cording unit; 12, 35, and 50 volt
tuhes, etc. What have you? Rush
price and complete information.
Scott Radio Service, 163 Hanover
St., Bridgeport {4}, Conn.

OVER 500 REPLIES FROM ONE LITTLE AD!

When an lllinois serviceman went
out of husiness ‘‘for the duration” he
sent us a Trading Post advertise-
ment featuring his shop equipment.
This was run at no_cost to him and
here. in a letter typical of dozens of
others being received, is what he
says of the results:

“I received over 500 letters and
cards, and sold all of my equipment
to the third man who wrote. When
1 open my shop after the war, I'll
be using Sprague Condensers again
and wouldn’t think of using any
others. Spragues have always given
me 100% service!”

Here are a few of the many other
comments:

Obviously, Sprague camnot assume aony responsibility, or guarantee goods, services, etc. which might be exchanged through the above advertisements.

“Just a line to thank you for run-
ning my ad for a UTC Varitone and
to letyou know it was successful.”
C.T.H., New York.

“This free service is deeply ap-
preciated by myself and other local
servicemen who have either pur-
chased or disposed of equipment
through the Sprague Trading Post.”
N.J.C., Chicago.

“Some time ago, | sent in a Trad-
ing Post ad for an oscilloscope and
had almost forgotten it until 1 re-
ceived four letters from people want-
ing to sell scopes. I was able to pur-
chase one at a very reasonable
price.” S.R.M., Ohio.

Ask for Sprague Atoms (midget
drys) by name! Use them uni-
versally on EVERY electrolytic
condenser replacement job!
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instances, but when it is not, it is un-
derstood that it is within the limits
allowable for good fidelity. The values
given for single Class A triode power
tubes are usually for operation with
second harmonic waveform distortion
of about 5 per cent at maximum out-
put, (since the 3rd and higher order
harmonics are small under these con-
ditions).

It is interesting to note that for
given circuit constants the second har-
monie distortion for single Class A
power triodes and beam power tetrodes
increases more or less linearly from
zero to full power output. Hence while
the second harmonic distortion may be
as high as 5 per cent at full power, it
would be less at lower power outputs.
Advantage is sometimes taken of this

characteristic by selecting a larger
power tube than the power output de-
sired would ordinarily warrant, and
then operating it at considerably less
than rated power output so the har-
monic distortion will be low. Use of
a push-pull arrangement, or inverse
feedback, would accomplish the same
result.

Push-pull Connection for
Eliminating Second-Harmonic
Distortion

One effective and often-used meth-
od of eliminating practically all the
second {(and higher even order) har-
monic distortion produced by power
amplifier tubes is to operate two iden-
tical tubes (or one ‘“twin” tube) in
what is known as a push-pull circuit

—

S
S

As in the First World War, BRACH
radio and electrical equipment is !

once again proving its excellence

and dependability under the most

exacting conditions...the products of
36 years’ experience in “QUANTITY-

plus-QUALITY” manufacture.

World's Oldest ond Largest Manufacturers of Radio Aerial Systems
55-65 DICKERSON STREET * NEWARK, N. J
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arrangement. Since the push-pull con-
nection eliminates only second, and
higher even-order harmonic distortion
produced by the tubes, it is used mostly
for triodes, and sometimes for beam
power tubes, since these produce the
largest proportion of 2nd harmonic
distortion. That produced by pentodes
is mainly 3rd harmonic (which cannot
be eliminated by the push-pull circuit).
Since the push-pull connection elim-
inates practically all the second har-
monic distortion caused by the tubes,
the maximum power output that can
be obtained from the two tubes in push-
pull (assuming a prescribed amount of
second harmonic content is allowable
in the combined output) is greater
than fwice as much as that deliverable
by a tube of the same type operating
singly and under the same voltage con-
ditions and with the same prescribed
amount of second harmonic content in
its output.

How the Push-pull Connected
Amplifier Operates

The push-pull circuit functions on
the basic idea of so connecting the two
identical amplifier tubes and their aux-
iliary components that the signal al-
ways causes the plate current in one
tube to increase while that in the other
tube decreases. Then the plate cur-
rents of the two tubes are made to flow
in such relative directions in a center-
tapped-winding output transformer
that all the even-order harmonics (2nd,
4th, etec.) generated by one tube cancel
out those generated by the other.

The basic circuit arrangement com-
monly used to accomplish this is illus-
trated in Fig. 1.

In this circuit the signal voltage is
introduced through the push-pull in-
put transformer (also called a coupling
or inter-stage transformer) which has
a secondary winding, S, tapped at its
electrical center H. If E is the total
signal voltage developed across the
winding at any instant, one half of this
(or E/2) will appear between the cen-
ter tap and either end of the secondary
winding. Therefore, since each end of
the secondary winding connects to the
grid of one of the power tubes, and
the center tap connects through the
grid bias voltage source to both cath-
odes, one half of the total signal volt-
age is applied to the grid circuit of
each tube. (This means that in order
to fully drive the grids of two tubes
connected in a push-pull circuit, twice
as much voltage is required across the
input transformer secondary as would
be necessary to drive a single similar
tube over its full permissible grid
swing.

Let us now investigate what happens
to the signal applied to the push-pull
stage. The alternating signal voltage
is developed across the entire input
transformer secondary winding, S, so
that at any given instant the potential
of the center tap of the winding is mid-
way between that of the two outer ter-
minals (see Fig. 1). Consider, the in-
stant that an alternating signal volt-
age E is induced in the full winding.
This makes the potential of the upper

RADIO NEWS
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~THAT'S HOGARTH,
AES DIGGING A FOX-HOLE ANNEX

.........
GO

Echophone Model EC-1 |

(INlustrated) o compact communications receiver &
with every necessary feature for good reception
Covers from 550 kc. to 30 mc. on three bands. Elec

trical bandspread on all bands. Six tubes. Sel
contained speaker. Operates on 115-125 volts AC
or DC,

ECHOPHONE RADIO CO., 201 EAST 26th ST., CHICAGO, ILLINOIS

September, 1943
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terminal (F), E volts positive with re-
spect to the lower terminal J. Since
terminal H is at the electrical center
of the winding, the terminal F will
have swung E/2 volts positive with re-
spect to this center tap at this instant,
and the terminal J will have swung
E/2 volts negative with respect to this
center tap H. Thus, the signal voltage
is applied to the grids of the two tubes
180° out of phase. Any other circuit
arrangement that provides two equal
signal voltages that differ in phase by
180° may be used in place of the trans-
former. Circuits involving vacuum
tubes to provide this phase reversal or
inversion have been developed and are
used in some amplifiers. They are

known as phase inversion circuits.
Of course the grid of tube VT1 is
not actually allowed to go positive with
respect to its cathode due to this sig-
nal, for the value of negative grid bias
applied by the “C” bias voltage source
is sufficient to maintain the grids neg-
ative with respect to the cathodes at
all times (Class A operation). What
actually happens is that, depending
upon its instantaneous polarity, the
signal voltage developed in each half
of the secondary winding either aids
or opposes the steady negative C-bias
voltage applied to its circuit, thereby
causing the negative potential of the
tube grid to which the particular half
of the winding is connected, to raise or

WHEN ThE us?
COME ON AGAISS
’

UDIOGRAPH

THE FIRST NAME IN SOUND

When, again at peacetful pursuits, we give thought to
our lusty, good-natured Battle of Ballots, Audiograph
will have a Joud voice in the affairs of the Nation.
Audiograph is one of our Family of Activities in the
tield of electronics—a field destined for greatness.
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lower in accordance with the impressed
signal voltage. When the signal volt-
age developed in one-half of the wind-
ing causes the grid associated with it
to become less negative (thereby caus-
ing its plate current to increase), the
signal voltage developed in the other
half of the winding at the same instant
is of such polarity as to cause the grid
associated with it to become equally
more negative (thereby causing its
plate current to decrease). Thus we
have a sort of see-saw (push-pull) ac-
tion between the grid potentials (and
plate currents) of the two tubes.

This brings us to a consideration of
the important action that takes place
in the output transformer. The pri-
mary winding, P, of this transformer
is tapped at its electrical center, the
midpoint connecting to B 4+ and the
two outer ends connecting to the plates
of the tubes so that the plate current
of each tube flows through its own half
of the primary winding in the direction
shown by the arrows (Fig. 1). Each
half of this winding forms the plate
load for the tube connected to it. Sup-
pose again that at some particular in-
stant the signal is causing the grid po-
tential of tube VT1 to become less neg-
ative, and that of VT2 to become cor-
respondingly wmore negative. Plate
current I, then increases while plate
current Ip, decreases. Since these two
currents flow in opposite directions
through an equal number of turns in
this primary winding (as shown by the
arrows), the effect of any changes of
opposite nature in them is additive
both as regards resulting change of
“magnetism” in the core and voltage
induced in the secondary. For exam-
ple, in the case being considered, since
plate current Ir; flowing through the
upper half of the winding increases,
the magnetic field produced by it in-
creases correspondingly. At the same
instant the plate current Iy, flowing
through the lower half of the winding
decreases, and the opposing magnetic
field produced by it decreases corre-
spondingly. Under this condition, the
two magnetic fields produced by the
currents flowing through each half of
the primary winding no longer equal
and neutralize each other, but produce
a resultant field which induces a signal
voltage in the secondary winding, S,
in the direction determined by the di-
rection of flow of the larger primary
current.

On the next half cycle of the incom-
ing signal voltage, the plate current of
VT1 decreases and that of VT2 in-
creases correspondingly, so that the di-
rection of the resultant field reverses,
and a signal voltage is induced in the
secondary winding in the opposite di-
rection. This action is repeated during
each half cycle.

Now that we understand how the
push-pull amplifier circuit arrange-
ment amplifies the signal, we are ready
to learn how it eliminates from the
output signal the 2nd, and all other
even-order, harmonic distortion com-
ponents generated by the two tubes.

(To be continued)
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Every Page is a Spark Plug for

Your Ingenuity

o “Keep ’em listening,” is the ambition of
every radio serviceman, engineer, amateur
and experimenter. Here is the book you need as
ambition’s assistant. The latest techmical data is
the biggest help you can get to overcome parts
shortages through making the most of available
materials; to solve the problems posed by faltering

receiving sets.

The new MYE Technical Manunal is the
@ practical answer to every-day questions. Every
page is a spark plug for your ingenuity. Theory
is blended with practice in simple terms— easily
applicable—up-to-the-minute—much of the data
never before published.

. Servicemen tell us it is exceptionally com-
@ plete. “The buy of the year,” says one ...
«“Must be within reach on the bench,” says another
... “Can’t get by one day without referring to
< 9

it” . .. so it goes; summarized into one word, it

1s “indispensable.”

MYE

408 pages, hard cloth covers, profusely and
¥/ accurately illustrated. A real wartime helper.
Your nearest Mallory distributor can supply you.
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Demonstirator
(Continued from page 36)

dredth the r-f resistance. The r-f re-
sistance, of course, includes some ra-
diation resistance. This resistance is
also slightly greater when the indicat-
ing lamp is included in the circuit.

The power lost in the resonant cir-
cuit is:

Substituting from equation (8) and
equation (6A):

P = (.766)*(.47) = 0.276 watts

This power may also be computed
from the resonant impedance of the
circuit and voltage across it.

Substituting measured values in the
second of these relations, we obtain:

Z = (360) (27) (8.5 X 10°) (3.17 X 10-%)
.".Z = 61,000 ohms

The loss is:
E2= (130)* — 278
7 ——61,0*00 = 2.78 watts

Meissner Radio Kits are es

classroom use in basie radio training. The

{

Uf /)
/ o
et

-

b O
pecially designed for

“add-on®

feature permits the conversion of the one tube to a

two tube and the two tube to a three tube receiver.

Meissner Studeut “Midget” Kits are being widely

used in schools for defense radio training. Simplified

assembly! . . . Meissner wiring diagrams enable the
fd td

beginner to quickly assemble the Kit and aid in quick

radio training! . . .

or write.

2

see your DMeissner distributor,

MT. CARMEL, ILLINOIS

#PRECISION-BUILT ELECTRONIC PRODUCTS”
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To supply this loss, the wires leading
to the resonant circuit must carry a
current:

I= F 12)

TR e (
2.78

I= ﬁ = 21.4 ma.

In a practical circuit these leads will
also carry d-c grid current, d-c cathode
current, and some of the resonant cur-
rent because some of the tuning ca-
pacity is in the tube. This latter will
be small for large values of tuning ca-
pacity.

Calculation of R; Value and
Power Rating:

Tube requires 0.150 amperes at 50
volts.

Line voltage = 115.
sistor is:

Drop across re-

E = 115 — 50 = 65 volts
The value of R. should then be:

E

-1 "o

\ &

R = 433 ohms

ot

The power rating required is:

_E*_ (63)"
T R 433

= 9.8 watts

A commercially available value of
450 ohms, 10 watts will be satisfactory.

D-€C Grid Current from Voltage
Drop Across Ry

E
I=%
7
I—m—ll ma.

Wattage rating of resistor:
- E"’_ (7)*

=R _W = .0147 watts

Wave Meler:

The schematic circuit of the wave
meter is shown in Figure 2. The cir-
cuit constants are as follows:

Ci—6 wufd min., 110 wufd maz. cap.
trimmer.

L,—20 turn coil, No. 12 d.c.c. wire
coil 2 inches dia., wires wound in a bun-
dle and securely tied with string to pre--
vent change in shape. Tap-2 turns
from one end. @ = 60.

IL.—Y,-watt neon lamp to show res-
anance.

A calibration curve expressed in fre-
quency vs. percent rotation of the ca-
pacitor is shown in Figure 3, the ca-
pacitor has semi-circular plates and
100% rotation is 180° from maximum
capacity. Accurate duplication of this
wave meter should make it possible to
use it for demonstration work without
individual calibration.

It can be pointed out that while the

RADIO NEWS
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KEEPING THINGS UNDER CONTROL

F i

WAR MACHINE is an intricate and complicated Jal /e 1/

. . . T ) - * ~ {
mechanism, with all its planes, tanks, ships and guns. o 3 7 . (

To keep it functioning smoothly and efficiently requires

split-second timing, and precise coordination.

In this vital task of keeping things under control, Simpson
Instruments and testing equipment are playing an im-
portant part. So our part, here at Simpson, is to produce
all the instruments we can, and to make them the best
that skill and ingenuity can devise. This we are doing
wholeheartedly.

Our only aim is the common cause that today unites all
industry and all American workers. If we can make our
weapons as good, and as tough, as the men who wield
them, victory will be well in hand.

SIMPSON ELECTRIC COMPANY
5200-5218 Kinzie Street, Chicago 44, Illinois

P ron LLCTa oo
e

<% = >
SIRECT CURRENy
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%

INSTRUMENTS THAT STAY ACCURATE
Buy War Bonds and W Stamps for Victory
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capacity range is 110:6 or 183 and
should give a frequency range ratio of

V18.3 =4.3, the actual range is only
about 13: 5.5 or 24. This reduction in
range is caused by the distributed ca-
pacity of the coil.

The frequency of the transmitting
oscillator can be measured by holding
the coil of the frequency meter near
the coil of the transmitter and tuning
the wave meter until the neon tube
lights. The wave meter should then
be moved a greater distance from the
transmitter so that a sharp indication
is obtained. The dial scale is then read
and referred to the calibration curve.

The effect of the relative positions
of two coils on the coupling between

them is demonstrated by holding the
wave meter in one location and rotat-
ing it. Variation in the coupling is in-
dicated by the brilliance of the neon
lamp.

A resistance of about 20,000 ohms
connected across the wave-meter coil
will lower the @ and more coupling
will be required to light the neon lamp.
Also, the tuning will be less critical,
indicating a less sharp resonance curve.

Absorption of power from the res-
onant circuit is shown by the dimming
of the lamp 1, as the resonant wave
meter is coupled closer to the trans-
mitter,

Receiver:

Connection of a crystal detector and
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earphones to the wave meter as shown
in Figure 4 makes a simple receiver.
If desired, an antenna and ground may
be connected to the receiver. No
ground should be connected to the
transmitter as no isolating transform-
er is used in the system. If desired, a
short antenna of 5 or 6 feet may be
connected to the cathode of the 50L6GT
through a .002 u«fd capacitor. This will
give greater transmitting range but
may also cause interference with near-
by radio receivers.

Tuning will be broad when the de-
tector is connected across the complete
coil and sharp when connected to the
tap. This is because of the impedance
transformation of the coil. It will be
noted that the coil is an auto-trans-
former.

These are just some of the possible
demonstrations with this unit. Many
more can be devised by the individual
instructor to suit the work being car-
ried on.

—30~—

Crime Detection
(Continued from page 22)

were developed some years ago by
Thomas P. McCaleb of Harvard Uni-
versity.

In the radio alarm, a centimeter-
wave signal is directed from a “watch-
house” to a simple receiver in such a
manner that an intruder is forced to
cross this invisible beam on entering
the protected area. The presence of
the intruder’s body causes a shadow
effect; that is, the intensity of the ra-
dio beam is reduced and the signal
delivered to the receiver is made
fainter. By means of appropriate
electronic circuits, this signal reduc-
tion may be utilized to actuate an
alarm relay.

In another version, a low-power
centimeter-wave signal beam is di-
rected toward the only spot where the
intruder might be found entering. A
simple microwave receiver is then set
up at the transmitting point in such
a manner that should the signal beam
be reflected by an object at the “pro-
tected” point it would be received by
the receiver antenna. The intruder’s
body would provide such a reflecting
medium. Success of this system de-
pends upon isolation of the receiver
from all signals except the one which
is reflected. This calls for extreme
directivity of both transmitting and
receiving antennas and perfect isola-
tion of transmitter from receiver. The
receiver would then normally be un-
responsive, although it and the trans-
mitter would be operated continuously.
The intruder’s body would, immedi-
ately upon appearance at the pro-
tected spot, reflect the signal to the
receiver which would then set off an
electronic signal-relay to actuate the
alarm.

By employing microwaves, directive
antennas might be kept to a small size
and transmitter and receiver might be

RADIO NEWS


www.americanradiohistory.com

RP—

Response, db

|
‘,Frequency,» C.P.S.

LR WL W SO T i s e B

Mt writes by ecar-...

September, 1943

For years, Shure Engineers have relied upon accurate and
scientific measurement in determining microphone perform-
ance. They do not rely, alone, upon listening or point by
point measurement.

Shure Engineers designed this Automatic Curve Recorder
to plot the operating characteristics of our microphones. It
writes by ear.

This and other advanced testing techniques have enabled
Shure to meet and often exceed the rigid requirements of
microphone design demanded by the Army and Navy. You
will have every right to expect new standards in microphone

performance after the war is won.

SHURE BROTHERS, 225 West Huron Street, Chicago

Designers and. Manufacturers of Microphones and Acoustic Devices
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made compact.

that not all microwaves are readily re-
flected from the human body combine
with the present illegality of such
private transmitters to render the u. h.
f. alarm presently impractical. A par-
ticular advantage of the system, how-
ever, is the fact that a large area
(such as a farm) might be continu-
ously scanned by the invisible alarm
beam to give immediate indication of
intrusion upon the grounds.
CAPACITY-CONTROLLED OSCIL-
LATORS. These oscillators operate

in the radio-frequency range, actual
frequency being unimportant, and are
provided with a “hair-trigger” grid ad-

However; the neces-
sity for complete isolation of the two
units from each other, and the fact

justment such that the circuit will
trip an alarm relay if the capacitance
of the grid circuit is altered, as by the
presence of an intruder. In order to
effect this capacitance change, an “an-
tenna,” consisting of a square metal
plate of metal screen or gauze, or
just a length of wire, is concealed un-
der a carpet or within the partitions
at an expected point of intrusion.

Circuits and data for practical ca-
pacity - operated electronic - relay
alarms have been described in Rapio
News (May 1943; June 1942).

Electronice Picture Spoilers

The rules of certain factories and
public buildings are perfectly clear
with regard to the taking of unau-
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thorized photographs within the build-
ings. In spite of this clarity, however,
a certain amount of illegal snapshoot-
ing goes on. Experienced criminals
are known to carry super-miniature
cameras, resembling pocket watches,
lapel emblems, fountain pens, and the
like, by means of which they obtain
photographs of special machinery, fac-
tory layouts, patents, plans, and se-
cret devices while under the guise of
an employee or visitor.

Vigilant taking of cameras from all
persons at the main entrance does not
completely put an end to the taking
out of information in the form of pho-
tographs, since a considerable amount
of criminal ingenuity has been exerted
in the direction of “spy camera” de-
sign.

The electronic picture spoiler aims,
as its name implies, to make certain
ruin of any unlawful negatives which
are being transported from a building.
Its nature is simple, the spoiler con-
sisting only of an X-ray machine
situated at each exit ordinarily used by
persons leaving the building. The
machine literally sprays the passage-
way with X-rays which ruin any and
all photographic negatives being car-
ried on the person. And an added fea-
ture of the arrangement is the fact
that the picture carrier is entirely un-
aware of the process, since the X-ray
machine may be located on the other
side of the wall, out of sight, to send
its rays silently and undetected
through the partition, carrier’s pocket,
and all. Only when he attempts to
develop the negatives, does he discover
that he is without pictures entirely!

The Lie Detector

A highly important contribution of
electronic science to crime detection
is the psychointegroammeter, known
also as the “lie detector.” So striking
has been the performance of this in-
strument in spotting deception on the
part of a suspect and in establishing
the details of various crimes and en-
abling investigators to secure confes-
sions, that this instrument has been
termed the “outstanding contribu-
tion of electronics to criminology.”

Undoubtedly, no other electronic in-
strument in the hands of the criminal
investigator has so stirred his im-
agination in recent years as has the
lie detector. Its introduction into
widely publicized cases has repeatedly
been the basis of special news articles.
And its coming has brought peace of
mind and new hope to the innocent
man, as well as terror to the guilty
character.

Spotting deception by various obser-
vations on bodily phenomena has been
attempted by serious researchers along
several different schemes. Prior to
the introduction of the electronic in-
strument, the psychointegroammeter,
blood pressure or heart action were
minutely observed while the suspect
answered carefully propounded ques-
tions. Various variations in these
bodily functions seemed to occur dur-
ing times when the subject lied. How-
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ever, certain other functional vari-
ables entered to make the results re-
liable only a part of the time.

An instrument, which has been found
to be correct in spotting lies over
ninety percent of the time, is a devel-
opment of Dr. Reginald D. MacNitt,
Head of the Department of Social Sci-
ence at Wilmington College in Wil-
mington, Ohio. This instrument makes
use of this psychological and physio-
logical principle-—that during certain
emotions the electrical resistance of
the human skin alters, becoming lower
when the subject is lying and increas-
ing during moments of emotional re-
lief. This reaction is not under the
influence of the mind, and apparently
is not due to increased perspiration
on the skin surface.

The simplest possible circuit for
utilizing this electrodermal reaction
in spotting deception might be a sim-
ple ohmmeter circuit, such as illus-
trated in Figure 4, for indicating
changes in skin resistance. In order
to be workable, this simple circuit
would have to be provided with mois-
tened electrodes of a non-polarizing
type (non-polarizing to prevent gal-
vanic action) which might be applied
to the subject’s wrists. If a sensitive
galvanometer were employed, the nor-
mal skin resistance would be read, this
value increasing or decreasing as the
subject answered questions.

Ability to detect the changes will de-
pend upon the response of the instru-
ment. however, some of these changes
being too minute to be observed with
the simple circuit of Figure 4.

Dr. MacNitt’s instrument has been
refined to give indications of small
changes in the dermal resistance. A
bucking voltage (in the form of a bias
to one of the tubes in the circuit) is
applied to “balance” out the normal
skin resistance reading, so that the
meter may start from zero. The in-
strument thus becomes a very sensi-
tive electronic ohmmeter. A portion
of the instrument is a d.c. amplifier
which amplifies the small current in-
crements arising from skin resistance
variations sufficiently to make them
actuate a recording milliammeter,
such as shown in Figure 1. A block
diagram is shown in Figure 5.

The modern lie detector records car-
diac (heart) amplitude together with
electrodermal response in order that
these indications may be coordinated.
Records are made on an Esterline-
Angus recorder, as shown in Figure 1.
Sample records are shown in Figure 6
and Figure 7. Carefully prepared
questions are arranged prior to the
lie test. A preliminary run is made
with the lie detector connected to the
patient to get an indication of his nor-
mal reactions under question. The
interrogation is then begun, the care-
fully-worded and ordered questions,
relating to numerous subjects includ-
ing the crime, being asked. The pa-
tient’'s heart amplitude is picked up
by an electrical stethoscope placed at
his chest, these indications being re-
corded along the right hand side of the
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circuits is due to coil design and use of low-loss coil forms.
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ing action, and efficient shielding. Such features assure per-
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finest single-band receivers with comparable tuning ranges. WW,

Inherently short leads, a characteristic of Harvey “Unit-

ized” construction, minimizes mutual inductance and stray
capacitance between critical portions of the circuit. When
assembled with adjoining cells, inductors are enclosed with-
in metal cases, providing exceptionally effective shielding.

MACHINE CO.,, INC.
6200 Avalon Blvd. » Los Angeles, Calif.
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record sheet, and his electrodermal re-
actions are picked up by non-polariz-
ing electrodes on his wrists, these in-
dications being recorded on the record
sheet proper.

Emotional reactions experienced by
the subject when he lies result in large
changes in dermal resistance and large
changes in cardiac amplitude, both of
which show up readily on the record
sheet delivered by the indicating me-
ter. By expertly arranging the ques-
tions, many facts regarding almost
unsolvable crime may be ascertained.

Figure 7 shows a record actually
taken from the recorder. The test
was to establish if a shooting was ac-
cidental or intentional. The subject

maintained that it was accidental.
However, the lie detector record shows
him distinctly to have been lying when
he answered “no” to the investigator’s
question.
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Aretie Networks
(Continued from page 19)

fect in all respects, and many improve-
ments have been made between the
original models used and those now in
service. All in all they have provided
an economic, reliable source of power
for low and medium power radio sta-
tions in areas of sufficient wind. Like-
wise, they proved not to need any tech-
nical upkeep, even though they were
exposed to all weathers. Some of these
generators are now in their fifth year
of service and have had no attention,
other than the renewing of the gener-
ator brushes every second vear. One
of the many amusing incidents that
occurred in connection with the instal-
lation of these wind-driven generators
was at a Post near the rim of the
Arctic. For two days, while the work
of erection had been going on, a band
of the local Indians watched intently.
Then, on the morning when the test
run was made for charging the bat-
teries of the station, they peered in-
tently at the tower on which the gen-
erator was turning in a good stiff
breeze. They continued to watch ’til
evening when the Company Post Man-
ager asked the chief what the trouble
was. The chief replied that they were
waiting to see the tower take off. Yes,
they had only seen one propeller turn
before in their lives and that had been
a single engined ’plane and, of course,
the ’plane took off when the propeller
turned at a high speed.

The circuit and the design of the
transmitter and power pack for this
type of radio communication system,
while not a technical problem of any
great degree, did require many refine-
ments and considerations that would
not have been necessary if the equip-
ment had been for use in or near civ-
ilization, or if it had been for use by
technically trained radio operators.
One of the major considerations was
to keep it as simple as possible and
ensure that all the main parts were re-
placable by plug-in type spares, that
is, such main parts as are generally
considered most likely to cease func-
tioning, such as vibrators, electrolytic
condensers, etc. In this respect, this
communication system of the Hudson’s
Bay Company was one of the first in
Canada and possibly in the United
States to use the plug-in vibrators and
condensers in large numbers for speedy
non-technical replacement purposes.
Standardization of parts, and keeping
to a bare minimum, the variety of
spare parts needed, was another im-
portant consideration, in the design
problem, and it is interesting to note
that the signal branches of the United
States and Canada, have also kept
these considerations behind the vari-
ous types of radio equipment they have
in use throughout the battlefronts of
the world. However, the major con-
sideration was the keeping as simple
as possible the transmitting unit, for
the men who were to operate them,
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The devil rode that night...

“Driven by an angry wind, rain beat down with the fury of bullets, and waves swept across the
deck like 'a frenzied mob. As orders went out clearly over the microphone, I remembered a night
back in 1932 when a similar storm swallowed words even as I spoke them, and lack of proper
communications resulted in tragedy for some of my men.”

Purely hypothetical is the case above ... but you may be sure that after the war.
when entirely new Electro-Voice Communication Microphones are released for gen-
eral use, they will fill a definite need aboard ships. Fitting easily into the hand or
attached snugly to the face, weighing barely more than a whisper. Electro-Voice
Micropkones are incomparable from the standpoint of stability, articulation and
reducticn of background noise.

Builders of war equipment may secure information concerning new
Electro-Voice developments from us. However, if limited quantity needs
can be filled by any of our Standard Model Microphones, with or
without minor modifications, contact your local radio parts distributor.

In order to maintain existing civilian equipment at maximum efficiency,
we suggest that you submit your Electro-Voice Microphone io your
supplier for TEST and REPAIR at our factory.

%ovw%we MICRODHONES

ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND, INDIANA
Expori Division: 13 East 40th Street, New York 16, N. Y. — U.S. A, Cables: ARLAB
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were as we have already shown, only
capable of switching them on and off
in the great majority of cases. In ad-
dition to the above considerations, the
fact that the circuit had to be very
stable, led to the choice of the Pierce
oscillator followed by an RF tube, for
the basic circuit of the transmitter.
This choice enabled spare parts to be
kept to a minimum, and was also found
to give all the kick needed for 30 watts
of CW.

The decision as to what type of re-
ceiver was necessary, involved a com-
plete knowledge of the proposed net-
work throughout the entire area, and
a knowledge of how this network was
to be controlled by area, each area
having its own control station or cen-

ter. With this knowledge, it was a
simple matter to pick out a reliable
commercially made commuications re-
ceiver, and have the manufacturer
modify it for the Company’s radio re-
quirements. This arrangement has
proved more than satisfactory over a
period of four years.

The question has probably arisen in
most readers’ minds as to what type
of transmission was decided on for this
communication network. There will
be many who would favor 'phone trans-
mission and others would favor CW
transmission for this type of work.
However, this question could not be
settled on the technical merits of either
type alone, and many considerations
had a bearing on the final decision to

for men with a knowledge of
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use CW solely throughout the entire
network. Not the the least of these
was the fact that a far greater degree
of privacy would be obtained by using
CW, and as the greater part of the
traffic to be handled over the stations
was purely Company business, this was
quite important. Again, the fact that
these stations were installed, not only
for economic reasons, but to enable the
men at these isolated outposts of civ-
ilization to communicate with their
similarly situated neighbors, anywhere
in a 500-mile radius, meant that they
would be on the air for quite a percen-
tage of time, and thus to avoid undue
QRM, it was deemed essential to use
CW.

The subject of frequency or frequen-
cies used in this arctic network has not
been discussed although naturally it is
one that holds much interest for all
radio communication men. However,
the fact that these are assigned by the
Dominion Government in Canada, and
that under present wartime conditions,
it is not advisable to discuss them, has
purposely caused this subject to be
omitted.

Antenna systems for use throughout
the system has been a subject of much
experiment, but once again technical
desires had to be tempered with such
points as ease of matching to the trans-
mitter and standardization of design.
These points were more important
than would appear at first sight, for
although the original installation of
the stations were done by technical
men, the arctic winds, as previously
mentioned, reach velocities that have
sometimes devastating effects on aerial
arrays. Hence, if the man in charge
of the Post and station where this can
and does happen, had to put up a new
aerial array, it must of necessity be
of similar design and not require any
alterations or tuning at the transmit-
ter end. So, while many arrays for
rhombics, Vee’s, and other types of di-
rectional aerials were experimented
with, it was in the end decided that
the standard half-wave doublet, fed by
a 72-ohm line, was most suited, for in
addition to the considerations already
mentioned, it was found to give consis-
tently good results over all types of
northern terrain when used for point-
to-point communication.

While not pertaining to the actual
equipment of the stations, a problem
that was very important as it had to
be solved before the system could go
in operation, was the means by which
the northern staff was to be trained
in the technique of sending and re-
ceiving the morse code. Solution of
this problem again entailed a complete
knowledge of how the northern staff
of the Hudson's Bay Company is ini-
tially employed for these isolated trad-
ing posts. Generally, it may be said,
northern staff is recruited from the age
class of 18 to 25, and generally in
groups of ten to fifteen men two or
three times a year. These groups are
given a three-month preliminary train-
ing at the Head Office of the Company
in Winnipeg, Manitoba, in the neces-
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sary rudiments of northern life. It was,
therefore, a comparatively easy matter
to include a radio operating course
combined with meteorology in this pre-
liminary training. This ensured that
all new men would be able to operate
at the stations of this northern sys-
tem. It was also found necessary to
arrange training for the men, or at
least a percentage of them, who were
already in the north at the Posts where
these stations were being installed.
This was not quite so easy to arrange
as for the new employees. However,
as men at these northern posts come
out on holiday every two to three
years, and while out on furlough, are
generally given a refresher course in
merchandising and fur grading, it was
found that a percentage of them could

| be kept at Head Office long enough to

receive training in radio operating. It
was found that by adopting the above
outline as the basic system of train-
ing, that enough men were ready to
operate in the network as it grew in
size throughout its four-year develop-
ment period.

It might be asked and rightly so,
would not a saturation point be
reached where all the northern staff
could operate, and the training prob-
lem would no longer exist? This
happy state of affairs was anticipated
by the Company, but due to the out-
break of war in 1939, the Company
has lost a large percentage of their
younger northern staff—all of whom
were excellent radio operators—to the
armed services, with the result that
new staffs have to be continually
trained as radio operators, although
not necessarily new in the employment
of the Company, for many of the older
men in the northern staff, who orig-
inally were not considered as potential
men for training in this work, have re-
sponded to the emergencies of war.

In normal times, this article could
contain much more detail about this
northern radio communication system,
such as how it began to perform im-
portant government meteorological
work, and thus was able to claim the
unique distinction of operating the
most northerly meteorological station
on this continent, roughly 500 miles
within the Arctic Circle. How this
radio-meteorological work spread
throughout the north and finally had
to be partly taken over by the agen-
cies of the United Nations, as its im-
portance grew in the air war against
the Axis. How the northern water
transport system of the Company,
stretching hundreds of miles north of
the Arctic Circle, found the benefits of
short wave radio communication and
ended up by having their own network,
during the summer season, of 13 ves-
sels. And, how to write about these
points in detail would necessitate the
reproduction of a map of these north-
ern areas showing the stations, con-
trol systems, etc., of the whole net-
work, and as this would be of great
interest and service to the Axis, the
article has to end by saying “Cen-

sored.”
~B0-
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For the Record
(Continued from page 4)

will be widely used after the war by
the private fliers. This will add greatly
to the problem of traffic control inas-
much as the average flier will take off
and land from his own property and
not from an official airport. Here
again radio will be the guiding agency
for the direction of such traffic.

Governmental agencies charged with
the responsibility of inspection of radio
for aircraft must insist that certain
high standards be set up for the manu-
facturer of all radio equipment. Now
is the time to establish such a format.
If this is not done there is the risk that
many small manufacturers will enter
into the aviation radio field and will
compete with one another in turning
out cheap transmitters and receivers
for the thousands of new private fliers.
Such a practice cannot be tolerated as
the safety of the public would be jeop-
ardized by failures of radio communi-
cations equipment that would surely
result.

We predict that the established
manufacturers of such equipment will
maintain a high level in the design of
their units. They will cooperate in ev-
ery way possible with the authorities
and with those who must maintain and
install the equipment to see that their
units are used properly. Many of them
will operate their own maintenance

departments. In this way they will be
certain that their units will perform
to their fullest capabilities.

RECENT survey in several large
cities indicates that there are
still plenty of console type radio re-
ceivers available for sale to the public.
Investigators have found that a black
market has existed and certain dealers
have been able to obtain equipment of
late design for sale to the public. Gov-
ernmental agencies were quick to spot
this condition and steps have been
taken to correct the sale of illegitimate
receivers throughout the country.
Many concerns are installing phono-
graph units and radio chassis in old
style cabinets which have been laying
around in warehouses for years and
selling them to the trade at good prices.
Our Washington reporter advises
that the OPA in its ruling which be-
came effective July 26 covered this
situation with a new set of regulations.
(See Spot Radio News, Page 8.)

HE term *“Radionics®™ continues

to receive more and more attention
from the press. We have seen its ap-
pearance in many publications of late.
Many manufacturers of electronic
equipment are now changing over to
that new term. Our readers, judging
from the many hundreds of letters re-
ceived, also like the term “Radionics.”
We will therefore continue to use it
wherever it will be most descriptive
of the art.
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There are NO PERFORATIONS—NO INK. Far
superior to anything ever developed . . . a marvel of
simplicity, That's why practically every school teaching
code uses MASTER TELEPLEX. We furnish com-
plete course, including the All-Electric Master Cele-
plezx, give you personal instruction with a MONEY-
BACK GUARANTEE—AIl at a surprisingly low
cost Write today for FREE catalog RN-6. No
obligation.

TELEPLEX CO., 2058 25ev 3.
COMMERCIAL RADIO INSTITUTE

A radio training center for twenty-three
years. Resident Courses only.
Pre-Induction, Broadcast, Service and Ra-
dio Telegraphy classes now forming for

October 4th. Literature upon request.
Dept. D, 38 W. Biddle St., Baltimore-1, md.
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These products always stand at the
head of the line, We're lucky to have
them—you're lucky to get them.
Aerovox Condensers. Een-Rad _Tubes,
Mueller  Clips, Duotone Recording _Blanks,
Pickup Needle screws. Send deposit with tube
orders.
ANCHOR RADIO DISTRIBUTING SERVICE CO.
ITHACA BOX 21 NEW YORK
RCA Institute offers an Intensive two-year
oourse of high standard embracing all phase3
of Radio and Televiston. Practical traini
with modern equiproent. Also shorter special-
courses in mmercial Radio Operat-
ing, Radlo and Television Servicing, and Aviation Com-
wunications, For Free Catalog write Dept. RN-43.
RCA INSTITUTES, Inc.
A Radto Corporaiton of America Servics

75 Varick St.. New York
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NEW 2-in-1 reading course! Now you can learn
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cation, add long columns of figures this lightning @
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1 and Practical Mechanics Simplified.’”” No obligation,
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ESCS Training
(Continued from page 25)

The first installation was bi-dimen-
sional. Tts flat surface was unable to
provide an impression of depth and
perspective. With assistance from the
Officers Candidate School drafting and
visual aids department, an improve-
ment upon the basic idea has been de-
signed, and is nearing completion. This
structure, measuring twelve feet in
length, five in height and three in depth
was planned and executed by S/Sgt.
Ralph A. Vernacchia and T/5 Stanley
Elkman upon an original suggestion
from Captain Abramowitz.

Its tri-dimensional reproduction of
geographical contours, foliage, ve-
hicles, human figures and an airplane
offer emphatic visual impaet. Simu-
lated blinker lights are set on a hill-
top, in the plane itself and in the im-
mediate foreground. It is expected
that installation of this display at the
new and greatly expanded code and
traffic section will mark another signifi-
cant achievement in the rapid train-
ing of Signal Corps Radio Operators
by means of dramatic visual facilities.

Saga of Vacunm Tube
(Continued from page 28) 4[

paper de Forest filed another patent
application (U.S. Patent No. 841.387) 4>
on an arrangement entitled ‘“Device
for Amplifying Feeble Electrical Cur-
rents.”” This application disclosed an
incandescent lamp having, in addition
to the carbon or metal filament, two
metal plates sealed into the bulb. (See
Figure 40.) This was not new but the
external connections and method of use
disclosed were new. The arrangement
was said to depend on the electrostatic
attraction between the plate connected
to the antenna and the filament for its
operation. This application contains
the first mention of what Fleming later
termed a “split cold electrode” and was
the first form of the three-electrode
Audion.

The next patent application by de
Forest was for an “Improvement in
Oscillation Detectors” of the type de-
scribed in U. S. Patents Nos. 824,637
and 836,070. This application, which
issued as U. S. Patent No. *879,532,13¢
disclosed a second cold electrode in the
form of a grid placed between the in-
candescent electrode (filament) and
the other cold electrode (plate). (See
Figure 41.) This third electrode had
actually been added to the assembly in
a laboratory test on December 31,
1906.137 This was the three-electrode
grid type Audion, although de Forest
originally applied the term to the two-
electrode arrangement.

The first public disclosure of the grid
type Audion by de Forest was made at
the Brooklyn Institute of Arts and Sci-
ences on March 14, 1907 in connecticn

September, 1913

with a paper on “The Wireless Trans-
mission of Intelligence.”

It is perhaps well that no scientist
has developed a mechanism whereby
we can see into the future. All parents
know that the first seven years of a
child’s life are serious years; years de-
manding study of this new being, not-
ing its characteristics, guiding it
through hazardous days. observing and
developing its potentialities. Yet could
de Forest have foreseen the turbulent
days ahead in the seven years follow-
ing the first disclosure of his brain-
child, the grid type Audion, he might
not have taken the trip to Brooklyn on
March 14, 1907. De Forest never
lacked courage, but the time consumed
in tireless efforts to make his contem-
poraries understand his brain-child, his
corporate troubles and desperate at-
tempts to obtain financial backing, the
endless litigation into which he was
plunged, all were a tragic waste to the
man interested primarily in the fur-
therance of wireless communication.
While other men might have cracked
under the strain of those years and
been lost in the depths of despair, to
de Forest had been given the strength

and buoyance to lose himself in his
work in moments of distress. Trouble
produced in him mental stimulation.
His brain was most productive when
his back was against the wall.

About the time of this first public
disclosure of the grid type Audion de
Forest was organizing the “De Forest
Radio Telephone Company’ to develop
and market the de Forest wireless tele-
phone system. Funds for this purpose
were insufficient and hence a subsidiary
company, the “Radio Telephone Com-
pany” was formed late in the same
year to manufacture and market wire-
less apparatus on which de Forest
owned or controlled patents.

De Forest used the Audion as a de-
tector for both wireless telegraphy and
wireless telephony. Only two of the
two-element Audions were ever sold,
and these to the U. S. Navy for usc at
the Brooklyn Navy Yard.rs~

Grid type Audions for use as detec-
tors were incorporated in a number
of sets of radio-telephone apparatus
sold to the U. S. Navy in 1907. When
the U. S. Fleet of “Fighting Bob
Evans” made its memorable cruise

around the world in 1907-1908 over
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Radio Engineering
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{ @ cspecially selected by radio specialisis of Me-
Graw-Hill publications

| ? to give most complete, dependable coverage of
acts needed by all whose fields are grownded
radio fundamentals

@ available at a special price and terms

on

HESE books cover circuit phenomena, tube the-

ory, networks, measurements, and other sub-
jects—give specialized treatments of all fields of
practical design and application. They are books
of recognized position in the literature—books you
will refer to and be referred to often. If you
| are a practical designer, researcher or engineer
in any field based on radio, you want these books
for the help they give in hundreds of problems
throughout the whole field of radic engineering.
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|. Eastman’s FUNDAMENTALS OF VACUUM
TUBES
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3. Everitt’'s COMMUNICATION ENGINEERING
4. Hund’s HIGH FREQUENCY MEASUREMENTS
5. Henney’s RADIO ENGINEERING HANDBOOK
10 days' examination, Easy terms, Special price under
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standard works to your library now; pay small monthly
installments, while you use (he books.
10 DAYS' FREE EXAMINATION—SEND COUPON

McGraw-Hill Book Co., 330 W. 42nd Street, N. Y. 18
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~RADIO CHASSIS -

New 1942 Model

| A powerful standard superheter-
odyne radio. American broadcast
band; electric push-button tun-
ing; 3 position color-illuminated |
tone control. This custom built |
unit is ideal for the following
purposes :
AUTO RADIO—Custom Dbuilt for 1941 or

1942 Plymouth, Dodge, DeSoto or Chrysler
cars

1:0 381 List price §54.85, $36I95
i’f\tﬁM. h.ADI'O;Opérut'e.s. on' any 6 volt
battery N i ki

1:(9)t 381 List price $54.93, $36I95

§| HOME RADIO ASSEMBLY—Above unit
complete with special power transformer
and 14-inch speaker. These units are not
converted. WPB authorization is required

No. 383 List price $75.00 846 95
oy .

Net

COMBINATION CABINETS

cabinet. Sturdily constructed of
fine quality woods with uncut pan-
els. Walnut finigsh polished to a
satin-like lustre. 177 wide, 153%”
deep, 143 ” high. Changer mount-
ing board 1414” x 16%” 33g” from
top cover.

No. 850 Single units. SI6.5°

Netisisinuins s i s
(Quantity Discounts)

‘ Intercommunication Systems
i
I

|
|
DELUXE radio-phonograph table

Philcophone communicating sys-
tems complete with 3 remote sta
tions.

List price $49.95
Net.

. $44.95

Write For Special Rulletin Today

MUTUAL RADIO PRODUCTS CO.
2926 Shakespeare Ave

Chicago, lilinois

twenty vessels were equipped with such
de Forest apparatus. However, radio
telephony was so very experimental at
the time that a few years thereafter a
Naval representative reported, as if
with relief, that “all wireless telephone
sets thus far supplied, having proved
unreliable in action, have been with-
drawn from service.” 139

Since from this time on only the grid

Tubes :: Parts

W No Priority Required
* Immediate Delivery

Write. for our latest catalog listing
Tubes. Condensers, Speakers, Vol-
ume Controls, Vibrators, Resistors,
Transformers and hundreds of hard-
to-get replacement parts at unbe-
Iievcblx low prices!
RADIO WAREHQUSE MARKET

360 Wooster Ave. Akron, Ohio

92

type Audion was in commercial use, fu-
ture use of the word Audion, unless
otherwise stated, will apply to this
| type bulb.

The first commercial Audions, a
photograph of one of which is shown
in Figure 42, were made with a narrow
flat plate of platinum or other metal
placed near a carbon or metal filament
in a more or less cylindrical bulb. Be-
tween the plate and filament was fixed
a grid or simple zig-zag of wire. The
plate and grid were supported on wires
sealed through the glass. These were
made for de Forest by H. W. McCand-
less & Company, 67-69 Park Place, New
York City, who were manufacturers of
Christmas-tree type incandescent
lamps.

About 1908 the filament structure
was changed to the two-filament type,
as shown in
Figure 42, the
filaments to be
used consecu-
tively, in order
to increase the
useful life of
the device.
About the same
time the bulb
shape was
changed from
cylindrical to
spherical.1#
This was done
at the sugges-
tion of McCand-
less, who felt
that the spher-
ical bulb would
permit of easier
assembly. A
photograph of
one of the
earlier spheri-
cal types is
shown in Figure 43. This tube was
made with a candelabra type base
which was not changed till some time
later.

Figure 43.

7
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Figurs Captions

Figure 36. The Bunsen burner pat-
ent. This was the fundamental de
Forest heated gas patent.

Figure 37. The two-electrode Au-
dion patent. Note the use of two bat-
teries, one for heating the filament,
the other for applying positive poten-
tial to the plate.

Figure 38. The Audion with external
electrostatic control. An antenna and
ground connection is made externally
to a wire wrapped around the glass
envelope of the tube. Reproduced from
Proceedings A.I.E.E., 1906.

Figure 39. The Audion with electro-
magnetic control. Reproduced from
Proceedings AI.E.E., 1906.

Figure 40. The first three-electrode
Audion patent. Note the external con-
nections.

Figure 41. The grid-type Audion
patent. Note the use of the condenser
in series with the grid.

Figure 42. Early cylindrical can-
delabra-base Audion. This specimen
was probably made in 1908, since it has
a double filament. Photograph cour-
tesy Radio Corporation of America.

Figure 43. Early spherical bulb sin-
gle-grid, single-plate Audion. Both
filaments of this Audion are still good,
hence the projecting wire has not been
connected to the base shell which is of
the candelabra type.

(To be continued)

R-F Converier
(Continued from page 29)

The builder who possesses a broad-
cast receiver of good quality, will
have with the addition of this con-
verter, a short wave combination
capable of giving remarkable perform-
ance. Most radio parts jobbers are
still able to supply most of the items
needed. Furthermore, inasmuch as
standard parts are used many of them
will be found in the average service
shop or experimenters, laboratory.
The use of an efficient all-wave an-
tenna is highly recommended. No
converter can work at its best unless
it terminates at a proper receiving
system.

Inasmuch as standard tubes are used
it is possible to use substitutes simply
by changing supply voltages.
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ELECTRIC
PLANTS provide electricity in locations where
it is not otherwise available, and for emer-
gency and standby service for all communica-

Thousands of these reliable, sturdy Plants are
doing a winning job on all the fighting fronts
by providing electricity for communication
and other vital war tasks. Ratings from 350
to 35,000 watts. A.C. 50 to 800 cycles, 110 to
660 volts. D.C. 6 to 4000 volts. Also dual A.C.

and D.C. output models. Air or water cooled.

D. W. ONAN & SONS

| L 1882 Royalston Ave.,

~\

Details gladly fur-
nished on your present
or post-war need for
Electric Plants.

Mianeapolis, Minn.
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BEFORE the war SNYDER
products satisfied the nation’s
peacetime Antennae require-
ments for more than a decade.

DURING these war years, use
has demonstrated the correct-
ness of design and operation
of their products. Their record
of accurate and dependable per-
formance is the basis of their
war-wide acceptance.

AFTER the war is won post-
war plans include SNYDER's
continued leadership in the
field.

ANTENNAE & ASSOCIATED PRODUCTS

MANUFACTURING €O.
PHILADELPHIA, U.S. A,

For VICTORY Buy
United States War
Bonds and Stamps

699 EAST 135th ST.
NEW YORK, N. Y.
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You should haye this
FREE 52-P'age Book if
you want good pay,
adventure, interesting
work! Army, Navy and
Commerce need thou
sands of men who can
send and receive Ra-
dio-telegraph Code . F
Learn Code at home ©f improve
your proficiency and rating through 5
the famous Candler System . . . the
same easy, simple system used in training Radio-
telegraph Specialists in Signal Corps, Navy, Ma-
rines, Coast Guard, Naval Reserve, Airlines and
Amateurs, Big opportunity after the war in new
fields on land, sea, and air.

Qualify quickly through home study.
drawn-out studies.
over quarter century.
T. R. McElroy,

No long-
Candler Sy-tem establishe”
Candler System has trained
Official Champion Radio Teleg-
rapher of the World, and other experts in tele-
graph communications. It teaches you fast send-
ing and receiving technique at home. Tremendous
new field for operators both in and out of Armed
Services,
Instruction for beginners and operators. You can
learn code or increase your w.p.m. speed and im-
prove proficiency., We help you qualify in half
the usual time for amateur, commercial Iicense, or
high rating, Write today for FREE Candler Book
of Facts. It costs you nothing.

CANDLER SYSTEM CoO.

P.0. Box 928, Dept. 2-K, Denver 1, Colo., U.S.A.

Craven House, 121, Kingsway, London, W.C.2
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Money Back
Guarantee

—>

You Get 2 Sets Like This
g BUZZES, as used in_ wireless!

FLASHES, as used in tele-
graphic! IT CLI
night signaling!
ceiving and sending outfits, each
in a compact metal case contain-
ing Sending Key, Buzzer. Flasher
Bulb, Clicker ynd b:
partment, completely wired for
sending and receiving. You also
get complete instructions and Op-
erator’s Manual including ‘‘Morse
Code, "= 1 Signal Cod u,'" and
“A1ds in learning International
code.'*  Use sets for home learn
ing and to send messages between

Tooms Or buirdings.

RADIO WAREHOUSE MARKET 369, Weoster ave.,
Tear out this ad. write name and address in margin.
majl $3.95 and we will send outfits at once Post Paid.
Or order C.0.D., pay postman for outfits plus postage.

ADA FACTORY

SERVICE DEPT.

has a large stock of Record
Changer Parts. Also replace-
ment parts for all FADA
MODELS, as well as a com-
pletely equipped SERVICE
DEPARTMENT.

FADA OF NEW YORK
928 Broadway, New York, N. Y.

Tel.: GRaMERCY 7-0951-2

2 SETE with
OPERATOR'S

attery com- MANEAL fer Only

Coming October Issue

“Wave Guides”
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| BOOK," by Alfred A. Ghirardi.

Book Review .
(Continued from page 38) '

munications in the Signal Corps.
Here, in nontechnical language, is a
bird’s-eye view of the Signal Corps,
what it is, how it works, what its
duties are, and its place in the Army
as a whole. One of the authors, Mr.
Davis, is an electrical engineer and
science writer, formerly on the staff of
The New York Times and more re-
cently employed in the Office of the
Chief Signal Officer in Washington.
The other author, Professor Fassett is
on the faculty of the Massachusetts
Institute of Technology and is the
Editor of the Technology Review.

"“"RADIO TROUBLESHOOTER'S HAND-
3rd
Revised & Enlarged Edition. Pub-
lished by Radio & Technical Publish-
ing Company, 45 Astor Place, New
York City. 744 pp. Price $5.00.

A practical working handbook de-
signed to supply a wealth of factual
radio servicing data for shop use by
radio repairmen. It facilitates their
task of troubleshooting, adjusting and
repairing home, portable, and auto-
radio receivers and automatic record
changers of all types so that they may
do this more easily, more quickly and
more profitably. The Third Edition
retains all the features that made the
previous two so popular and success-
ful among practical repairmen.
existing text, illustrations and data

have been gone over and revised fully |

to bring them up to date.

Radiomen interested in keeping up
to date in these days when technical
information on new developments is

hard to get will find this book an in-
valuable aid.
—30~

Mirs.” Lit.
(Continued from page 42)

A copy of booklet B-3264 may be se-
cured from Department 7-N-20, West-
inghouse Electric and Manufacturing
Company, East Pittsburgh, Pa.

FOLDER DESCRIBES NEW GHIRARDI
RADIO TROUBLESHOOTER'S HANDBOOK

Ghirardi’s newly revised and ex-
panded 3rd Edition “Radio Trouble-
shooter’s Handbook” containing 744
manual-size pages of valuable time-
saving data covering all phases of ra-
dio service work is described and a de-
tailed listing of its 75 topic section
titles given in an attractive new 4-page
folder in color just issued by the Radio
& Technical Publishing Co., 45 Astor
Place, New York City. This coclorful
folder, which is creating such interest,
also points out the specific advantages
this new 744-page Handbook offers the
busy technician working under pres-
ent “wartime” servicing conditions—

Copies of this new folder are avail-

wWwWwW. americanradiohistorv.com
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In your own home you can now prepare for
reace_-hme opportunities in many fields by
earning fo speak in an amazingly short time
any of 29 languages by the world-famous

LINGUAPHONE Ear-Eye METHOD

It’s quick, easy, correct
SPANISH JAPANESE RUSSIAN
PORTUGUESE FRENCH GERMAN
ITALIAN CHINESE NORWEGIAN

and 20 others.
Successfully used by Army, Navy, Flying and
Signal Corps and other services; in thousands

of schools and colieges; endorsed by lead
ing educators.

Send for FREE Book—
Call for FREE Demonstration
LINGUAPHONE INSTITUTE
40 RCA Bldg., Rockefeller Plaza, N. Y. (20)
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7 Days FREE TRIAL
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of Electrical Books

in plain language for “begin-

ner?” or “old timer.” Solves

everyday electrical prob-
lems quickly!

SEND NO MONEY!

Now at last it's easy to get a
knowledge of Electricity AT
HOME. Whether you want to
learn Electricity or are now
doing electrical work you
need these books. ¥

Authoritative, practical.
Preparedbyexperts. Covers
everything Electrical. Hun
dreds of pictures, diagrams.
Used on the job by many
Electricians.

EXAMINE FREE 7 DAYS
Cop‘?ozégﬁnmx_s all 3vq|nmest. Dg}st-
atd. amazing setl, en
Becide. Act NOWT = °°

FREE WITH SET!

ig extr ook of 150 Coyne
Shop Prints, wiring dllfmms,
radio hook-ups. Also year
Technical ﬁarglce by mail

ec)

b - -
I 4. C. LEWIS, Pres. Dept.63-T1 |
COYNE ELEéTRICAL CHOOL -~ ¢ FREE TRIAL
1 coup
500 §. Pauiina St., Chicago, Hi, R 0
B Send me the big 3-volume Coyne Electrical and Radio Reference
] Encyclopedia, postpaid, and 160 Shop Prints FREE. Within 7
Aays after receivin, booﬁn, I'll either return them or send you
b sa.00 a month antil sdvertised price of $13.95 is paid.
! nauE
1 ADDRESS.
I oty

1 occupaTiON

} SAVE 10%.

and return p

STATE

AGE.
Send cash price, $12.65, with order, if pre-
ferred -- youn save $1.40. Same 7-day free trial

e e e e e e e
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R poRrtER
“Ough -"-"xduin

ve Dispatches to This

Correspondent

Reaches the War Zone

% In line with the policy of Ziff-Davis
Publishing Company, publishers of RADIO
NEWS, of bringing you the top news of the
radio and communications industry, Kenneth
R. Porter has been given a roving commission
to report technical, on-the-spot news and in-

formation covering these subjects.

Mr. Porter, accredited by the War and Navy
Departments, by British and other censor
officials, has just arrived in London on the
first leg of a global trip to report, at first hand,
important details of developments, devices and

uses, direct from the scene of action—of radio’s

most dramatic role—winning the war for the

United Nations!

Mr. Porter was selected for this important
assignment because of his wide experience in
radio and aviation, as a newspaper corre-
spondent and factory periodical editor, and
with his further background on special assign.

ments for the U. S. Army Signal Corps.

Watch for Mr. Porter’s vivid, accurate, high-
ly informative accounts of radio and com-
munications in action in the war zones —
appearing in forthcoming issues of RADIO
NEWS — the top news of the industry and

its accomplishments.

mo‘)“w

ZIFF-DAVIS PUBLISHING COMPANY

CHICAGO ¢ NEW YORK o WASHINGTON, D. C. o LOS ANGELES ¢ LONDON e TORONTO

——
September, 1943
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~ENGINEERS- « INDUSTRIAL *

. UNION MAN-POWER BUREAU

This section is designed to help the radio, radionics,
and communications industries obtain trained, experi-
TU“‘TY enced, technical men to facilitate vital war production.

o |
ational Union Radio Cor 0 1. RADIO, ELECTRONIC ENGI-
poration, long acknowledged "y NEERS preferably with experi-
as a national leader in vacuum . ence in radio, ultra high frequen-

tube manufacture, is buildinga | | g cies, general electronics.
!! AM 2. RECENT GRADUATES —in

greater research and engineer- electronics or physics.
3. TECHNICIANS—experienced in
radio and electronics.

tial; our plan for the future M ,ﬁ We're 4. MECHANICAL ENGINEERS—

knows no bounds. If you get expertenced in the design of high
production items and familiar

ing staff. Our contribution to e
the war effort has been substan-

going places
into this electronic tube picture

in electronics— with manufacturing practices and
now, you have a brilliant fu- requirements.
ture, unlimited horizons ahead. DA ACLCRC LGOI TG 5. DRAFTSMEN — experienced in

product layout and/or detailing.

Our laboratories are in Newark, | Want to come along? This increase in staff is required
New Jersey. to take care of war work of high
If you are not now using your full military urgency and for post-war
We prefer men with a degree in talents for the war effort, you may requirements.
electrical engineering, physics or participate in the development of If you are employed in essential
mathematics and a knowledge of new and revolutionary communi- war W(?rk to the full extent of
. . | . . your skill, do not apply.
vacuum tubes; however, if your ex- cations methods. Qutline your edu- .
perience warrants, a degree is not cation, experience, marital status Write to: PERSONNEL OFFICE
absolutely essential. You must be and salary requirements. Address Delco Radio Division

draft exempt and not now employed

full time at highest skill in a war . GENERAL MOTORS
industry. BOX 318, ¢/o RADIO NEWS CORPORATION

. 540 N. Michigan Ave., Chicago 11, Ill. KOKOMO, INDIANA
CAN YOU QUALIFY AS:
@ Electronic tube engineer
® Metallurgist ELECTRICAL ENGINEERS S— ﬁ"'fg rroni
A . evera adio an ecrronic
@ Production engineer i
ELECTRONIC ENGINEERS Engineers
@ Development engineer } CIRCUIT ENGINEERS First, we are seeking the services of one or
P - . | two 1trained engineers 1who have had
ement e ample experience in electronic engi-
= CHEMIST nefrir{)i. The men selected will not
fei only concerned with present war
@ Physicist } MICRO—CHEMIST pri)duclt\ion, but_tslmult_i eventually de-
LU DL ELECTRONIC DRAFTSMAN eratlon. oo I postar op-
Second, we are also looking for a few young
Write at once and tell us your ex- ( PHYSICIST f#g‘:ﬁé‘;;ﬁﬂ;’r?ﬁr‘iﬁ }tlél(%)eg(;(r)gi:ggofo;;
. g . specialized work with us.
perience, education, draft status, For war and post-war development work with This is an_excellent ovportunity for men who
salary requirements. major manufacturer in the field of electronics. g:g&gg r;‘;ﬂﬁ'ﬂgﬁ‘!_e:"(‘)}’ t*rlag’sfr‘r’fi{f;:ge[-ublélsé_!hlf"mr:};

special benefits will be enjoyed in your associa-
tion with this company,

salary requirements. Write at once giving comblete details of past ex-
NATIONAL UNION perience. Interviews will be promptly arranged.
TUNG-SOL fivity not_cansidered without “state-

RADIO CORPORATION LAMP WORKS. INC. L ment of availability.

Chief Engineer

Write, stating education, experience, and

. 370 Orange St., Newark UNITED ELECTRONICS COMPANY
48 Spring St., Newark, New Jersey Persons in war or essential activity not 42 Spring Street
considered without availability statement. Newark, New Jersey
_
96 RADIO NEWS
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~ INDUSTRIAL +

MAN-POWER BUREAU

This section is designed to help the radio, radionies,
and communications industries obtain trained, experi-
enced, technical men to facilitate vital war production.

4
;
II
il
.
.
5
|
.
:
.
:

]

P e e

ENGINEERS

Junior, Semi-Senior, and Senior

_-_-_-_I-

Male or Female

Wanted for developmental
work with an outstanding
manufacturer of electronic
components. Interesting work.
Good living conditions. Salary
in keeping with experience
and background. Write stat-
ing qualifications in full. In-
terview arranged promptly.

e

Write to: Personnel Dept.

SPRAGUE SPECIALTIES COMPANY
North Adams, Mass.

Those now employed in essential industries
will be engaged only in compliance with the
War Manpower Commission rulings.

e e e e T e e T ™

.-
Iy

e e e T T e T T e e T e e T e e e T

3

ARGE, well-established Baltimore
electronic organization, now occu-
pied with War Work, finds it necessary
to add to its staff a few “top” Techni.
cians and Supervisors in each of the fol-
lowing categories:
PRODUGCTION ENGINEERS

Men with well-rounded manufacturing
background to develop into Supervisors.
Capable organizers who have ability to
etfectively manage departmental manu-
facturing units.
PLANNING ENGINEERS

To determine picee part planning sched-
ules and assist in planning, routing
and scheduling problems,

MATERIAL CONTROL
SUPERVISORS
Men capable ot supervising mainte-
nance of material control records. Re-
sponsible for allocating material and
requisitioning material and parts as
needed.
These positions are permanent. We are look-
ing for men of above average ability who are
interested not only in present earnings, but
also future security with a progressive or-
ganization,
Top salaries will be paid for exceptional peo-
ple.
Reply by letter stating citizenship, draft status,
number and ages of dependents, education, ex-
perience, age, height, weight, religion, etec.
AN replies will he acknowledged immediately
and will be held in strictest confidence.

(Those already employed in an essential activity will
not be considered without a statement of availability.)

Box No. 316, %9 RADIO NEWS,
540 N. Michigan, Chicago I, III.

B e e e B

RADIO STATION
TECHNICIANS

TRANSMITTING OR RECEIVING

For Point-to-Point International
Radiocommunications Stations.

Applicants possessing at least
SECOND CLASS
Radiotelegraph Licenses Preferred.
Code speed at least 18 WPM

Assignment outside New York City.

Do not apply if utilizing full

skill on other war work.

Apply weekdays except Saturdays, be-
tween 10 A. M. and 3 P. M.,
dept., or write

personnel

R.C. A.
Communications, Inc.
56 Broad St., N. Y. C.

Electronics & Electrical
Engineers Wanted

Steady work assured. Ideal location in
Northern Indiana away from the con-
gestion of a large city. State experi-
and draft

ence, salary requirement

status.

PENN ELECTRIC SWITCH CO.
Goshen, Indiana

WESTERN
ELECTRIC CO.

“The Arsenal of
! L 9
Communications Equipiment

WANTS

INSPECTION
ENGINEERS

For quality
control work.

MEN OR WOMEN

Background required: Knowledye
ol D.C., AC. and electronie
theory.  Hich school with <ome
collece  bacl und  in Physies
and Mathematics or radio school
cxsential, Expericncee in
amalteur radio with licens<e
dezirable but not required

To do inspection and

testing of radio and

other high frequency
equipment.

Those now on war work
should not apply.

OR APPLY
PERSON TO

WESTERN
ELECTRIC CO.

100 Central Ave. Kearny, N. J.

MONDAY THROUGH S-\TLRDAY
8:30 ADM. TO

RADIO ENGINEER

WITH AMATFUR EXPERIENCE IN CONSTRUCTION
OF TRANSMITTING EQUIPMENT FOR EXPERIMEN-
TAL WORK ON HIGH FREQUENCY INDUSTRIAL
APPARATUS, MUST BE DRAFT EXEMPT. 100¢%
WAR INDUSTRY. WRITE STATING EXPERIENCE,
TRAINING, AND SALARY EXPECTED TQ REMLER
COMPANY, LTD., 2101 BRYANT STREET. SAN FRAN-
CISCO, CALIFORNIA,

* * * * * * * * *

RADIO CALLING
100% WAR WORK

AND *

POST-WAR
OPPORTUNITIES

AMen with experience in high frequency circuits

on tran-mitrer~ and receivers. for the following

work:

Factory Technicians Development Engineers

R.F. Coil Engineers  Process Engineers
Production Engineers

Married men with children or otherwise draft

deferred ziven preference.

THE HALLICRAFTERS CO. *
2611 S, Indiana Avenue, Chicago, lllinois

* * * * * * * * x

*

ELECTRICAL ENGINEER

iraduate engineer wanted by Northern Ohio
Manufacturer in business 50 years. Not just
a war job. Permanent position for man with
soine experience in experimental and design
work on electric motors % to 5 HP, Com-
pany now 1009 on war orders. Prefer man
with deferred draft status. Box 317, % Radio
News, 510 North Michigan, Chicago, 11, HI.

TECHNICAL WRITERS WANTED!

Engineers and physicists who have had expe-
rience in (spare time) writing technical manu-
scripts on electronic design or applications
including radio, television, facsimile, ete.
Highest rates.
Reply Box 310, c¢/o RADIO NEWS
540 N. Michigan Ave., Chicago

TECHNICIAN

Fastest growing radio publication has permanent
position for well-educated engineer with know-
ledge of electronics and physics.
Send {full qualifications to
Box 310, ¢/ o RADIO NEWS
540 N. Michigan Ave., Chicago, IW.

September, 1913
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able from local radio supply houses,
radio dealers and bookshops, or direct
from the publishers. Dealers not al-
ready supplied can obtain desired
quantities, with space for their im-
print, free upon request to the pub-
lisher.

"THE ABC OF ELECTRONICS AT WORK"
DESCRIBED IN NEW BOOKLET

The fundamental principles of the
six basic ways in which electronic
tubes function are explained in a new
36 page booklet announced by West-
inghouse Electric and Manufacturing
Company.

Schematic drawings of the tube con-
struction and diagrams showing the
typical circuits for the various func-
tions are used to explain how elec-
tronic tubes rectify, amplify, generate,
control, transform light into current
and current into light. Industrial and
military applications for each of the
six basic functions are described and
illustrated in this booklet, “THE ABC
OF ELECTRONICS AT WORK.”
High-frequency heating, dynamic bal-
ancing, resistance welding control, ra-
dio and radio-telephony, television,

Precipitron, industrial and medical x- |

ray are a few of the electronic devices
that are included.

A copy of booklet B-3260 may be se-
cured from Department 7 N 20, West-
inghouse Electric and Manufacturing
Company, East Pittsburgh, Pa.

7~ RADIO PARTS
SOUND SYSTEMS

ELECTRONIC
APPARATUS

Send Now for the

Big RADOLEK
Buying Guide!

Make Radolek your dependable source
for essenttal radio, sound and elec-
tronic replacement parts—tubes, con
volume conlmls. resistors.
transformers. etc, all at lowest
. orders for mduﬂry Governe
ment services and war training pro-
ams are given special attention,
housands rely on Radolek for their
entire requiréments. Send_for the
big Radolek Buying Guide NOW!
prices and prompt

service save valuable
I time and m
complete saustactlon
send your orders to
| Radolek.

Fast Service

Radolek quality, low

FAATE

SEMD TODAY! PuToo

RADOLEK CO., Dept. B-82
501 W. Randolph St., Chlcago 1L,
Please send the Big FREE Buymg Guide

98
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While every precaution is taken to insure
accuracy, we cannot guarantee against the
possibility of an occasional change or omis-
gion in the preparation of this index.
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GOOD JOBS in RADIO

For Both Men and Women

Prepare now for jobs in Radio Engineering; Broadcast-

ing; Marine, Aviation, Police Radio: Servicing; Radio

Manufactunng Our streamllned courses glve excellent

%enarauon for Army and Navy Service. Expenses low.
vile for free catalog.

THE DODGE TELEGRAPH & RADIO INSTITUTE
409 Monroe St., Valparaiso, indiana

MERCHANT MARINE

You can serve as a Radio Officer in the
U. S. Merchant Marine and earn $340
to $400 monthly. Moderate tuition.
Free trial instruction. Free booklet $

MELVILLE

AERONAUTICAL RADIO SCHOOL,
45 West 45th St., N. Y.

7, /

[ 4 L4

Inc.

Rate 15¢ per word. Minimum, 10 words

CORRESPONDENCE COURSES

RADIO Communications courses gualifying for all
Federal licenses. Home study and resident courses.
American Radio Institute, 44 East 23rd St., New
York, N. Y.

USED Correspondence Courses and Educational
Books sold or rented. lnexpensive. Money-back
guarantee. Write for Free Catalog listing 4000
bargains.— (Courses Bought.)—Lee Mountain, Pis-
gah, Ala.

RENT latest Radio books & courses. Lowest rates.
Merritt Co., Box 6355R, Springfield, Ohio.

CORRESPONDENCE Courses and self-instruction
books, slightly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete details and 84-page
illustrated bargain catalog free. Write Nelson
Company, 321 8. Wabash, Dept. J-237, Chicago.

LEARN Code. Actually hear signals. EZ code
records: Four records $3.00, or $1.00 each. How-
erdels, 102 Hancock Ave., Jersey City, N. J.

PATENT ATTORNEYS

INVENTORS—Before disclosing your invention to
any one send for Form ‘““Evidence of Conception”;
““Schedule of Government and Attorneys’ Fees’” and
instructions. Sent free. Lancaster. Allwine &
Rommel. 414 Bowen Building, Washington, D. C.

RADIO ENGINEERING

RADIO Engineering, broadcasting, aviation and
police radio, servicing, marine and Morse teleg-
raphy taught thoroughly. All expenses low. Cata-
log free. Dodge Institute, Elm St., Valparaiso, Ind.

RADIO EQUIPMENT

CASH for all kinds of test instruments and me-
ters. State condition and price. LeRoy Green,
402 North Gloster St., Tupelo, Mississippi.

GUARANTEED rebuilt Vibrators, $1.00 ea. Send
old vibrator. Best Vibrator Co., Box 5802, Cleve-
land, 1, Ohio.

RADIO Service men and experimenters send for
our giant radio catalogue, Save dollars. United
Radio Co. (1000M), Newark, N. J.

WANTED

WANTED—Home Recording Outfit. Write giving

details. 1510 Duss, Ambridge, Pa.
FOR SALE
FOR Sale. Best Offer—Al Jackson Model A523

oscillograph, and 420 oscillator. Kenneth Gould,
N.A.S. Barracks TD, Norman, Oklahoma.

RADIO SERVICE IDEAS

USE substitute parts, change circuits, make
emergency repairs. New 32-page booklet, 25¢. Su-
preme Publications, 328 South Jefferson, Chicago.

PHOTO CREDITS

Page Numbers Credits
20, 22 (top) ... . .Esterline-Angus Co.
22 (bottom) .+ it iiieeeieeeeiaaan

..Dr. R. D. MacNitt and the Bureau of
Psychomteroammeter Research; Wilmington

Col!ege, Wilmington, Ohio
Army Signal Corps
.............. General Electric

24, 25, 56
30, 31, 39

RADIO NEWS
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TRANSMITTING
CAPACITORS

OUR WAR EFFORT ® Be it tiny “postage-stamp’ mica capacitor or large stack-mounting
From January 1941 1o December 1342, unit—regardless, it's a precision product when it bears the Aerovox
Aerovox . . I e —
‘.o,s ;elﬁpg?::dp;z?:::on etpere Only the finest ruby mica is used. Each piece is individually ‘
J 5 g gauged and inspected. Uniform thickness means meeting still
;OL“QZ'.“S""‘* production {loor space closer capacitance tolerances. Also, sections are of exceptionally

uniform capacitance, vitally essential for those high-voltage series-
® Sought. hired. trained. and put to 1 .
work additional workers—a 300% in- stack capacitors. Meanwhile, the selection of perfect mica sheets ac-
crease in productive personnel. ..
counts for that extra-generous safety factor so characteristic of ALL

® Opened second plant in Taunton, Aerovox capacitors.

bringing work 1o available workers

Ihere. . . . ® Consult your local Aerovox jobber, about your wartime capacitor re-
® And—doing more and more; grow- quirements. Ask him about the new Aerovox catalog listing many new
ing week by week! types and values to meet the growing requirements of radio aand elec-

tronics. Ask about the Aerovox Research Worker. Or write us direct.

INDIVIDUALLY TESTED

AEROVOX CORPORATION., NEW BEDFORD, MASS., U. S. A. =« SALES OFFICES IN ALL PRINCIPAL CITIES
Export: 100 VARiCK ST., N. Y. C. - Cablie: "ARLAB’ - In Canada: AEROVOX CANADA LTD., HAMIL'TON, ONT.

September, 1943 99
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Long, uninterrupted service is called for
in a capacitor and to fulfill that require-
ment three things are necessary:—inten-
sive experience. . .advanced engineering
...rigid production standards. This
combination has given Tobe Capacitors
a proud record, with almost complete ab-

here, has consistently lived up to an
established reputation for long life. This
capacitor, impregnated and filled with
mineral oil, is most carefully made and
most conservatively rated. It is perform-
ing day-in, day-out duty as a filter con-
denser in war equipment. Inquiries in

sence of “‘returns.”
The Tobe Oil-Mite Capacitor, shown

connection with your condenser prob-
lems will receive our prompt attention.

%

~ ASSURED

e
R

LONG LIFE

CHARACTERISTICS OF TOBE OIL-MITE CAPACITORS
STANDARD CAPACITY TOLERANCE. = 10%
TEST VOLTAGE............... Twice D.C. rating
SHUNT RESISTANCE ........... .05 to 0.1 mfd. 20,000 megohms. .25 to 0.5 mfd.
12,000 megohms.1.0to 2.0 mfd. 12,000 megohms
RATINGS..........coeuuaes. .05 mfd. to 2.0 mfd. 600 V.D.C. .05 mfd. to
1.0 mfd. 1,000 V.D.C.
GROUND TEST ............... 2,500 Volts D.C.
POWER FACTOR.............. At 1,000 cycles—.002 to .005 A SMALL PART IN VICTORY TODAY
A BIG PART IN INDUSTRY TOMORROW
Printed in U. 8. A, .
100 RADIO NEWS
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Combinations for Victory
Savings in materials and machine time are vital to victory.

Substantial savings can frequently be effected by combining
elements. Typical UTC design refinements of this type are
illustrated. "

U rC lhl ee p‘\ase tc s‘tlg\e p‘ I.GSe
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-
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3 denser o and weight © 2 4 in herme 4 yolume
duced the volum nt compared 1© s geparatelY e led
: ‘ C design forty per € tciner. Sd doubled-
5 : g temporary desigh and weigh
con

ke May we design a Victory Unit to your upipliculion?'"
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