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“... 80 Many Owe So Much To So Few...”

N peace, the Nation’s debt to the radio

amateur was great. During hurri-
canes, floods, and other disasters, he
sprang forward with emergency com-
munications. His endless hours of pa-
tient experimentation—particularly on
the high and ultrahigh frequencies—
helped open up, as if by magic, whole
new segments of the radio spectrum.
Traffic enthusiasts surprised the people
with unselfish service; DX hounds
fostered international good will.

In this ‘‘radio’ war, the ‘“ham,’’ along
with the professional, became the back-
bone around which the Services and war

HY 114B
HY 615

1 9001

plants built the myriad, complex com«
munications systems of war, and the
secret electronic weapons. He hastrained
and inspired the new recruits—the tens
of thousands of potential ‘‘hams.”’
Hytron, especially, owes much to the
radio amateur. When he entered the
Services and war plants, he took with
him a knowledge of Hytron tubes—
particularly v-h-f types—and an admi-
ration for them.Through hisenthusiasm,
these tubes became vital parts of war
equipment. When the time comes to
speak out for the return of his precious
frequencies, Hytron will not forget him.

9002 W HYTS

BUY
ANOTHER
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BILL, YOU'RE ALWAYS FOOLING\
WITH RADIO-- OUR SET WON'T
WORK ~-WILL YOU FIX (T ?

LL TRY, MARY. I'LL
SEE WHAT I CAN DO
WITH IT TONIGHT

A FREE LESSON

SHOWED BILL HOW HE COULD

MAKE GOOD PAY
iN RADIO!

HELLO BILL-- 60T
k.~ A TOUGH ONE

I'VE BEEN STUDYING AT HOME WITH THE
NATIONAL RADIO INSTITUTE. | JUST
LANDED A SWELL RADIO JOB,TOO. LISTEN

SAY, I'VE SEEN THEIR
ADS BUT | NEVER THOUGHT
{ COULD LEARN RADIO

" YES, JOE -~ I'M

I CAN'T FIND OoUT
STUMPED -- BUT

1
o g TS g 10 FIX 7 SINCE WHEN ARE Y| FOR THE CLICKS AS | SKORT THE GRID AT HOME .
GUESS I'LL MAKE A LET ME YoU A RADIO EXPERT? || CONNECTIONS ... HERE'S YOUR TROUBLE 8  I'LL MAIL {
FOOL OF MYSELF . HEIEREl : "G IN THE FIRST LF. STAGE-- | LEARNED A COUPON o &
WITH MARY { THIS TEST BEFORE | EVEN STARTED FOR A FREE

THE COURSE, FROM A
FREE LESSON THE
N.R.{. SENT ME

LESSON RIGHT -
AWAY

OH, BILL=- M 50 GLAD
[ ASKED YoU TO FiX

OUR RADIO! (T GOT
YOU STARTED THINKING
ABOUT RADIO AS A

CAREER, AND Now |}
YOU'RE GCING AHEAD [
S0 FAST!

YES, OUR WORRIES
ARE OVER 1 HAVE
A GOOD JOB AND
THERES A BRIGHT
FUTURE FOR US
IN RADIO

THANKS! | WAS JUST
A TINKERER A FEW

MONTHS AGO, BEFORE
| STARTED THE N.R. L.

COURSE--BU 4 :
N.R.L'S *50-50 * :
METHOD"GIVES A '\ &
FELLOW THE PRACTICAL |
KNOWLEDGE AND EXPERIENCE
TO BE A SUCCESSFUL
RADID TECHNICIAN

SOON | CAN HAVE MY
OWN FULL-TIME RADIO
REPAIR BUSINESS, OR BE
READY FOR A GOOD JOB
IN A BROADCASTING STATION
AVIATION RADIO, POLICE
RADIO OR SOME
OTHER BUSY
RADIO FIELD

YOU CERTAINLY KNOW
RADIO. SOUNDS AS
GOOD AS THE DAY
{ BOUGHT IT!

I'M CONVINCED NOW

§ THAT THE N.R.L COURSE

IS PRACTICAL AND
THOROUGH. I'LL
ENROLL NOW. THEN

| CAN MAKE EXTRA

L MONEY FIXING i
D RADIOS IN SPARE

[ TIME WHILE

LEARNING

You Bunld These and Other Radio Clrcuiis
with 6 BIG KITS OF PARTS | SEND YOU!

By the time you've conducted 60 sets of Experi-
ments with Radio Parts I supply, made hun-
dreds of measurements and adjustments, you'll
have valuable PRACTICAL Radio experience
for 2 good full or part-time Radio job!

I will send you o Lesson on

Radio Servicing Tips FREE
TO SHOW HOW PRACTICAL IT IS
TO TRAIN AT HOME FOR

SUPERHETERODYNE
CIRCUIT (right) Preselec-
tor, oscillator-mixer-first de-
i tector, i.f. stage, diode detec-
tor—a.v.c. stage, audio stage.
Bring in loecal and distant
stations on this circuit you
build yourself!

I want to give every man who’s interested in Radio,
either professionally or as a hobby, a copy of my Sam-
ple Lesson, “Radio Receiver Troubles—Their Cause and
Remedy”’—absolutely FREE! It’s a valuable lesson. Study
it—keep it—use it—without obligation! And with it I’ll
send my FREE 6l-page, illustrated book, “How to Train
at Home and Win Rich Rewards in Radio.” It describes
many fascinating jobs in Radio, tells how N.R.I. trains
you at home in spare time, how you get practical expe-
rience with SIN K1TS Ol RADIO PARTS I send.

You'll see why my easy-to-grasp lessons have paved
the way to good pay for hundreds of other men. But
even it you never go any further, this Sample Lesson is
worth having. I will send it to you without obligation.
MAIL THE COUPON'!

MEASURING INSTRUMENT (above)
you build early in Course. Use it in practi-
cal Radio work to make EXTRA money.
Vacuum tube multimeter, measures A.C.,
D.C., and R.F. volts, D.C. currents, re-
sistance, receiver output.

A, M. SIGNAL-GEN- '
ERATOR (left) build
5, it yourself! Provides
amplitude ~ modulated
signals for test and
experimental purposes.
Givesvaluable practice!

Grr Borw S F

More Radio Technicians Now Make Many Beginners Soon Make $5, 310 a
$50 a Week Than Ever Before Week EXTRA in Spare Time

There’s a shortage today of capahle Ra- As soon as you enroll for my Cowrse T
dio Technicians and Oberators. King start sending you EX TR A MONLY Jon
Radios pays hetter now than for SHERTS that show you how to earn $5 to

With new Radios out of preducticn, }mng $10 a week ENTRA in spare time while still i |
old sets. which were formerly tiaded in, learning. 5 M .
) - 1 . . J. E. SMITH, President, Dept. 4FR =
adds greatly to the normal number of serv- Mail Coupon for Free Lesson and Book E A b 5 o chimer
S (gE The opportunity the war has given besin- B NAI\IIZ?‘;; RI‘?:IEO :vtltlsl.:\:.tnf).lr)iﬂamflsmsnagr:glz Zec?oncand 64-page -
Broadcasting  Stations, Aviation and  Ders to get started in Radio may never be E book, “How to Train at Home and Win Rich Rlewards in Radio.” I
Police Radio. and other Radio branches are repeated. So take the first step at once. Get (No salesman will call. Write plainly.)
searchiny  for Operators and Technicians. my FREE Lesson and 64-page, illustrated E I
Radic Manufacturers employ many trained hook. No oblidation. Just mail coupon in an 0 e, s o l
men.  And think of the NIW jobs that envelope o paste 1t on a penny postal.— i
Television, Llectronics, and Frequency Mod- J. E. SMITH, President, Dept. 4FR, Na- Nam E
ulation will open up after the war! tional Radio tnstitute, Washington 9, D. C. B Name oo TEDTR TR LA Sl OC et o TR I
N - < Sy = Address ......c...- e v smea e ol S PRI B R
My Radio Course Includes Training in i
TELEVISION » ELECTRONICS - FREQUENCY MODULATION B oGitve o SEALe. - e eeen e ans 11X1
. . : l_m--—mm_n—-_-:m-__---k‘

June, 19144 ' 3
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ELEVEN 1st PRIZE WINNERS IN 5 MONTHS
’N CONTEST No. '., Yes, sir, guys, the hundreds of letters received were

.

SO— HERE WE GO AGAIN!

so swell that doxble first prize winners had to be awarded each of the first four months
and there were triple first prize winners the fifth and last month . . .

Get in on this NEW letter contest—write and tell us your firsz hand experiences with all types
of Radio Communications equipment built by Hallicrafters including the famous SCR-299!

RULES FOR THE CONTEST

Hallicrafters will give $100.00 for the best letter re-
ceived during cach of the five months of April, May,
June, July and August. (Decadline: Your letter must
be received by midnight, the last day of each month.)
For every serious letter received Hallicrafters will send
$1.00 so even if you do not win a big prize your time
will not be in vain.

BUY MORE BONDS!

Your letter will become the property of Hallicrafters
and they will have the right to reproduce it in a Halli-
crafters advertisement. Write as many letters as you
wish. V-mail letters will do.

Military regulations prohibit the publication of win-
ners’ names and photos at present . . . monthly winners
will be notified immediately upon judging.

hallicrafters raoio

THE HALLICRAFTERS CO. MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 14, U.S.A,

June, 1941

S5
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lI‘he relationship between pachyderms and JENSEN speakers is, of course,
obscure Tt will take another hundred thirtyfive years or so to determine positively
whether JENSEN speakers actually have the ruggedness and the longevity of
an elephant, but we do know of many JENSEN speakers in use fifteen years .
: oand more that still are operating more than adequately. JENSEN engineers have o
never designed a speaker that didn't have durability as oné of its major quadlifications. '

S

ARG

i

e
e

: &‘MANUfFA'““CTl}R'I%G'.CZ@MP‘ANY*;j_\_;'é'-wé‘ M
>§666«1w58®mmA«M IWAw&,s cm»c;xc?o@ze itk M

el
.Q, .

RADIO NEWS
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We were doing a*splendid job of war production before the opening of our
new plant. Today we’re doing an even better job. Increased ARHCO facilities
comprise the most modern manufacturing equipment . . . especially designed
and developed for us. Every inch of space has been planned to yield the utmost
capacity. Each worker utilizes his highest skill.

ARHCO components are dependable “right hands” in countless radar, radionic
and electrical applications. They’re made right. They work right. We’ve set our
sights high for quality and efficiency . . . the performance of ARHCO com-
ponents, under current rigid specifications, demonstrates our ability to make
good. Your inquiries are invited . . . for present or peacetime techniques.

7 Radio Headweaie Ceo., Fre RETRTIRIEUL
152 MACQUESTEN PARKWAY SOUTH . MT. VERNQN', NEW YORK e s« It’s a vital
\ MOUNT VERNON 8-4100 FAIRBANKS 4-4200 war material

MANUFACTURERS OF SHORT WAVE .’ TELEVISION.7 4RADIO + SOUND EQUIPMENT

June, 1944
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HIS gadget makes it easy to pull radio
Ttubes of the “Lock-in” type. And only
25 cents buys it.

Here’s how it works:

s L]

Slip the tubber bushing, packed with the
Puller, over the handle to %-inch from the
collar. Then insert the Puller over the
“Lock-in” tube. Push it down so that the
collar grips the tube base shell firmly.

Push handle sideways, or rotate, until 2
snap indicates unlocking of the “Lock-in™
pin. Do not lift up on the Puller until the
tube is unlocked. After the unlocking, the
tube can be lifted without any trouble;

-

-
To release tube from Puller, hold the curved
handle with one hand, push down firmly
on top of the tube with thumb of other
hand, holding open end of the Puller
toward the palm so that the released tube
does not fly out.

If your jobber does not have this item in
stock, write to Frank Fax, SYLVANIA,
EMPORIUM, Pa.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION EMPORIUM, PA.

BY THE

ODERN mechanized warfare

presents an ever increasing num-
ber of problems of materiel. Not only
must the procurement of hundreds of
thousands of items be expedited, but
sufficient leeway must also be provided
so that every plane, every ship and
every radio set reaches the battle front
with a full complement of repair parts
which may be needed at a moment’s
notice to keep them in operation. It is
axiomatic that somewhere between the
production line and the combat area
there should arise a fluctuation in re-
quirements which very often results in
a surplus of certain materials, and in
other cases, a shortage of important
items.

The immediate problem now con-
fronting the radio and electronic in-
dustry is.the disposal of surplus parts
and other equipment resulting from
cancellation of war contracts. In fact,
many thousands of dollars worth of
brand new parts are now crowding the
shelves of many manufacturers and
are taking up valuable storage space
in warehouses scattered throughout
the country. The radio industry is not
the only one faced with this problem.
It is happening in many others. Natu-
rally we are concerned primarily with
those problems faced by our own in-
dustry. The cost of this war is many
times greater than World War I, there-
fore the problem of the disposal of sur-
plus material becomes even more com-
plicated. It seems that now is the time
to find intelligent solutions whereby at
least a large part of the material can
be absorbed and put to use in other
equipment whether or not it comes un-
der the classification of radio-elec-
tronic items. Many executives are be-
coming alarmed and feel that no time
should be lost in bringing the matter
to the attention of proper govern-
mental agencies together with the sug-
gestions for a workable plan which
would expedite the disposal of parts
which are now occupying much needed
space. Officers in the Armed Forces who
have come from our own industry, and
many who will return to their pre-war
vocations, are becoming more and
more concerned. They realize the seri-
ousness of the situation and are doing
everything that they can to arrive at
a solution.

The residue of surplus parts has re-
sulted chiefly from the cancelling of
contracts. A definite policy for the dis-
posal of this surplus-—a policy that will
protect the radio-electronic industry-—
has not as yet been formulated. Dur-
ing the past several months industrial
leaders have sensed that sooner or
later they would be faced with such

www americanradiohistorv.com

EDITOR

a situation, but up to the present time
no one has evolved a workable plan
which could be put into effect on short
notice and one which would not require
long range planning in-order to become
a reality. It is fortunate that this en-
tire problem will not be dumped in the
laps of the industry in one sudden
avalanche. This happened at the end
of World War I and if allowed to hap-
pen again, the problem will at once be-
come a thousand times more serious.

1t is a “today’s” problem—yes, a very
serious problem that must be licked
soon. It cannot wait for V-Day. Amer-
ican industrial leaders known for their
sound judgment and intelligent plan-
ning certainly -are capable of present-
ing a plan which can be put into effect
with little delay. It cannot be solved by
any one industrial specialist. Individual
problems must be analyzed and tackled
by men of each individual industry
concerned. Each have their own prob-
lems, unique in their own fields. The
radio-electronic industry is no excep-
tion. While it is true that every effort
has been and is being made to consume
every manufactured unit, there will al-
ways be a small percentage of goods
found in the “surplus” pile. When one
considers the millions of dollars worth
of equipment produced by the industry
every month and compares the total
figure with the cost of surplus ma-
terial, we find that the actual percent-
age of items on hand is very small.
Even so, it does amount to a goodly
sum of money.

Credit must be given the procure-
ment and design officers and engineers
for the efficient technique they have
employed in purchasing and expediting
the vast amount of materiel needed by
our Armed Forces. They are doing a
bang-up job and are in sympathy with
the many problems faced by the indus-
trialist.

Our primary concern at the moment
is the winning of the war in the short-
est possible time, but certain problems
do arise—and this certainly is one that
must be solved now so that we do not
leave the industry in a chaotic condi-
tion at the conclusion of hostilities.

From such an unstable condition
arises problems of surplus dumping
and instability within the industry. The
reconversion to peacetime operation of
the radio-electronic industry depends
on foresighted planning and orderly
disposal of surpluses. This is some-
thing that must and can be done by the
industry.

Arriving at a solution to a prob-
lem is not difficult—rather the difficul-
ty lies in arriving at a solution that
does not in itself present a greater
problem. 0. R.

RADIO NEWS
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X-Ray O K.-your final assurance
‘of a perfeci fube from Federal,

- i = _Egé’ry Federal-water cooled tube must
p'assu this b‘re'ishiprhenf test,

It g; only one of the “Multiple Tests”
; h ? Federal makes to bring you the ultimate
¥3 ’fm svacuum tubes. Every known test of
.- mechanical and” electronic perfection is a

_ Federal “must” . . . tubes are tested for
h:gh-voliage overload. . . shelflife is given
~ to prevent shipment of. tubes with glass strains
. or slow leaks ... and-a final, all-inclusive, op-

erahon test leaves nofhlng to con’ecfure.

Federal’ “Multiple Teshng 4 adds up to longer
tube life . . . uniform elecmcal characfenshcs L
= and‘lqwer cost'of operation. Radio men acknowl-

L~ AEs . K a . -
Y " edge -'fhoaf ”_E_e.derdl .always' has made BETT ER Tubes.”

Radio Ranges and Instrument
Landing Systems manufac-

o

tured by Federal mark the

prmc:pal air routes of the
nation and control the land-

mgatmanyleadmga:rports. !
Pioneers in the develop-
ment of Aerial Navigation
Equipment, Federalc has
made spectacular contri-"
butions to aviation prog-

ress.
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The 11000 Series
Transmitting Condensers

Another Millen exclusive "Designed for
Application” product. lllustrated is the 11035
size. Permits more efficient use of newer
tubes—more compact and symmetrical circuit
arr and t befter neu-
tralization. Center fed rotors for better high
frequency current distribution. Isclantite in-
sulation; ferminals in convenient places.
Sturdy cast aluminum center frame with
right angle drive, 16/1 ratio. Rounded pol-
ished heavy gauge aluminum plates. Ex-
fended rotor shaft for dial or indexing device,

JAMES MILLEN

MFG. CO., INC.

" MAIN OFFICE AND FACTORY

MALDEN
- MASSACHUSETTS

Presenting latest information on the Radio Indusitry.

ANOTHER MEDAI OF HONOR
has been awarded to radio ... this
time in the European theater of op-
erations. According to a War Depart-
ment report covering Fifth Army op-
erations in Italy, radio played a most
active role in a variety of landing and
internal operations. On the beach-
head landings at Salerno and across
highways and rivers, portable equip-
ment afforded communications con-
tact, even in the face of enemy fire.
Amphibious truck-mounted trans-
mitters and receivers provided a con-
tinuous means of contact between
land and sea units. Many networks
were also established. In some in-
stances as many as sixteen to twenty
units were employed in such a net.
Although the equipment received a
thorough drenching in many of the
landing operations, it operated per-
fectly. And on land, during the rock-
iest journeys, transmission and recep-
tion were excellent, the report stated.
Lieutenant General Mark Clark,
who directed the spearhead operations
on the Italian shores, was radio
equipped when he made his journey
from North Africa. Contacting him
during this trip was the Deputy Sig-
nal Officer with his operating team,
who went ashore from a ship that was
used as an alternate command ship.
Many of the boys in charge of radio

- equipment, who underwent severe ar-

tillery barrages to provide unbroken
links of communications, received mil-
itary awards. Corporal Leonard Man-
cuso, one of such a group, was awarded
the Silver Star for his bravery in the
heat of battle.

In another theater of operations ra-
dio was also recently honored. For,
the first anniversary of the radio net-
work of the six American Expedition-
ary Stations distributing programs to
Africa, Sicily and Italy was celebrated.
The idea for the network was estab-
lished thirty-seven days after the first
shell was fired at Casablanca. The
first station was made of materials
that were found on the beaches at Fe-
dala and Casablanca, and from old
parts of a French transmitter. Oddly
enough, the first recording transmitted
was “What Is This Thing Called
Love?” The record album at the be-
ginning consisted of seventeen rec-
ords. Today there are hundreds.

General Dwight D. Eisenhower spoke
during this first anniversary celebra-
tion. Founders of the network, Cap-
tains Andre Baruch and Houston A.
Brown, also appeared on the anniver-
sary program. Captain Baruech is a

WwWwWw americanradiohistorv com

former announcer of CBS and NBC.

The network now furnishes ninety
hours of entertainment every week,
with the stations’ crews and equip-
ment moving as fast as the troops,
when the battleground shifts. Con-
gratulations to the AES!

ACTION ON THE WHITE-
WHEELER radio bill, delayed for
many weeks by rewriting, may not
only be delayed further by other Con-
gressional activities, but buffeted
around until elgction time. Then the
delay may become indefinite since
many of the members of the Interstate
Commerce Committee, under whose
jurisdiction this bill falls, will retire
because of either term expirations or
election changes.

Every effort, of course, is being
made to secure enactment of some
form of a revised Communications
Act. Senator Burton K. Wheeler, co-
author of the White-Wheeler Bill and
chairman of the Interstate Commerce
Committee, implied recently that it
may be possible to secure necessary
action on the revised bill before Con-
gress goes home for the summer. The
rewritten bill is about ready now, and
according to reports, a five-man com-
mission with a rotating chairmanship
has been included in the new version.

A letter written by FCC chairman
Fly to Congress, indicating the vital
need of radio for railroad operation,
will probably result in the introduc-
tion of a special radio bill during the
current session. The Senate Inter-
state Commerce Committee has this
matter under consideration. Mr. Fly’s
communication cited that flags, lan-
terns, flares, fuses and torpedoes,
which are now in use on railroads, are
antiquated and dangerous, and should
be replaced by radio equipment. He
cited that although the Interstate
Commerce Commission recommended
the use of block systems over ten
years ago, there are fifty-thousand
miles of passenger track that are still
unprotected. Radio should not only
be used here, but in all block system
operations, he emphasized. Radio for
head-end and rear-end communica-
tions on trains was also recommended
by Mr. Fly.

Incidentally, radio for railroads is
receiving the closest of study by many
railroads. Recently, the Chicago,
Rock Island and Pacific Railway an-
nounced that tests are under way for
the development of equipment afford-
ing communication between front and
rear ends of trains, office and switch

RADIO NEWS
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HERE ONE MUST HEAR!]

Combined Operations Demand
Noise-Free Radio Channels

Upon reception and transmission of radio
commands . . . upon freedom from local
static’s message-mangling crashes . . . may
depend the timing which makes combined
operations successful.

On every front, Solar Elim-O-Stat Filters
are keeping speech channels clear . . . absorb-
ing local interference where it starts . . ., at
motors, generators, contacts.

Severe seasoning under combat conditions
gives Solar engineers war-proved products
to study, helps prepare for industry’s “com-
bined operations” when world skyways,
seaways and railways again are routes of
neighbor-to-neighbor trade. Let Solar advise
you on radio-noise suppression. Solar Manu-
facturing Corporation, 285 Madison Ave.,
New York 17, N. Y.
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Executives
are made,
not born!

The need for executives—for quali-
fied, well-trained men—is acute!
Their services are at a premium.

In order to take advantage of to-
day’s unusual opportunities, a thor-
ough understanding of practical
business methods and principles is
absolutely necessary.

The Alexander Hamilton. Insti-
tute’s Modern Business Course and
Service deals scientifically with un-
derlying, unchanging fundamentals.
Basic and broad in scope, it is meant
for ambitious men who realize the
value of understanding all four im-
portant divisions of business and in-
dustry—finance, marketing, account-
#ng and production.

Noted Contributors

Among the noted contributors to
the Institute’s Course are: Frederick
W. Pickard, Vice President and
Director, E. I. du Pont de Nemours
&Co.;CliftonSlusser, Vice President,
Goodvear Tire & Rubber Co.;
Thomas] Watson, President, Inter-
national Business Machines Corp.

Send For Free Booklet

The method by which the Modern
Business Course and Service is
brought to subscribers . . . the men
behind the Institute...informative,
inspirational material about pres-
ent-day opportunities in business
and industry . .. all are included in
the fast- readmg pages of “Forging
Ahead in Business.” To obtain your
free copy of this valuable book, sim-
ply fill in and mail the coupon below.

ALEXANDER
HAMILTON
INSTITUTE

AU SRS B EEE W EEE B M EEE BN B ' ate SR

Alexander Hamilton Institute
Dept. 144, 71 W. 23rd St., New York 10, N. Y.
In Canada;

54 \Y/ellmgron Street, West, Toronto 1, Ont.
Please mail me, without cost, a copy of the 64-
&affs book—"FORGING AHEAD IN BUSI-

Name.....

..... 000000
Firm Name.....o00eeescoesossscsscnses
Business Address.ececscecescascssens
Position..vvvevas 0O000000000 00000000

Home Address........ 00000000300000
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crews, and dispatchers and crews en-
route.
ern Electric engineer and now an in-
structor in ,the Army’s communica-
tions and 51gna1 unit, has been ap—

pointed to study this project.

AN EFFECTIVE ANALYSIS OF
THE SHORT-WAVE ACTIVITIES
of the OWI and CIAA (Coordinator of
Inter-American Affairs) was pre-
sented by Charles R. Denny, general
counsel of the FCC, in his recent tes-
timony before the Select Committee,
which is investigating the FCC.

Acting General Counsel to the Se-
lect Committee, Harry S. Barger, had
asked Mr. Denny about the frequen-
cies assigned to the OWI. Mr. Denny
replied that frequencies had not been
assigned to the OWI or to the CIAA.
He pointed out that the FCC assigns
frequencies to commercial broadcast
companies with stations licensed to
operate as international short-wave
units. The OWI and the CIAA have
purchased time on these stations, and
not the stations, explained Mr. Denny.

Mr. Denny was then asked as to
whether or not the short-wave sta-
tions of the large networks and other
independent operators were under
lease by the government. He stated
that these stations were not under
lease.

“Instead,” he said, “OWI and CIAA
have entered into contracts for the
purchase of all of the stations’ time.
A written centract is employed, sim-
ilar to the contract used by any com-
mercial sponsor. In other words,” ex-
plained Mr. Denny, “the OWL and the
CIAA have bought time on these
short-wave stations.”

Mr. Barger asked Mr. Denny if the
OWI and CIAA could have applied to
the IRAC (Interdepartment Radio
Advisory Committee) for frequencies.
The answer was, “Yes.”

Representatives Clarence F. Lea,
Richard B. Wigglesworth, and Louis
E. Miller were present during this
testimony, which was heard in the
new House Ofﬁce Building.

ANEPA. OR THE ARMY-NAVY
ELECTRONICS PRODUCTION
AGENCY, is being dissolved. Its func-
tions will be absorbed by the Signal
Corps Procurement Division, the Navy
Bureau of Ships, and the WPB Radio
and Radar Division. F. D. Tellright,
ANEPA director, will probably return
to private industry, while Captain C.
A. Rumble, USN, deputy-director,
probably will be assigned to similar
activities in the Navy.

TELEVISION RECEIVED A
HEALTHY PAT ON THE RACK
from James Lawrence Fly, FCC
Chairman, in an address before mem-
bers of the press, motion picture,
broadcast and television industries at
a dinner in New York City which fol-
lowed the premiére television presen-
tation of the MGM picture “Patrolling
the Ether.” The picture featured the
activities of the RID (Radio Intelli-
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Ernest A. Dahl, former West-"
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gence Division) of the FCC. Mr. Fly
said that television is not around the
corner.

“It is at hand, and all we have to do
is exploit it properly,” he explained.
He pointed out that the results in tele-
vision are nothing short of a certainty,
with only the details to be worked out.

The film which was preceded by a
personal television appearance of Mr.
Fly, presenting an explanation of RID
activities, was relayed from WNRBT,
the NBC television station in New
York, to WRGB, Schenectady, and
WPTZ, Philadelphia. The film was
also televised over video stations in
Chicago and Los Angeles during the
same evening. This was the first time
time that television has had a pre-
miére performance under network
conditions.

ALTHOUGH THE PRESENT 325-
LINE AND 6-MC width television
standards will be retained in the im-
mediate postwar pexiod, 1,000 to 1,500-
line pictures on 20-mc. bandwidths
may become standard several years
after World War II is over. So stated
engineers who presided at a round-
table discussion in New York recently.

Experimental telecasting in the fre-
quency spectrum between 600 and
2,000 mc., with provision for thirty
channels of 20-mc. bandwidth, were
recommended by television engineer-
ing groups. Television panel six of the
RTPB is believed to have the latter
recommendation under study.

While frequencies and many tech-
nical standards of prewar acceptance

will be retained in the first postwar

years, television studios and their al-
lied equipment may have a new post-
war dress. Evidence of this appeared
in a special General Electric exhibit
unveiled at the Waldorf Astoria in
New York recently. A television studio
building with Hollywood lines of de-
sign was shown. In this building were
provisions for separate audience seat-
ing areas, each accommodating several
hundred people so that one group
might view a program, while another
group is filing in or out, thus avoiding
program disturbances. Another fea-
ture of the functional building was a
welded steel frame structure support-
ing several cantilevered television
cameras, as well as the circular roof

 in the stage area. According to the de-

signing engineers, with one of these
cameras mounted on the pivotal col-
umn in the center of the revolving
stage, and the others on the sides, it
will be possible to cover all parts of
the stage at any distance and from
any angle. Visual broadcasts of audi-
ence participation will also be possible
for the same cameras will be capable
of direction towards the audience. To
provide for room-sized displays and
even small aircraft, spacious back-
stage areas and receiving doors are
included.

Some of the new equipment shown
included a portable pickup mobile unit
with portable sight and sound trans- .
mitters, and a camera unit. A para-
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HERE’S THE ONE
BIC EARNINGS AHEAD

The offer I make you here is the opportunity of
a lifetime. It’s your big chance to get ready for a
wonderful future in the swiftly expanding field
of Radio-Electronics INCLUDING Radio, Tele-
vision, Frequency Modulation and Industrial Elec-
tronics. Be wise! NOW’S the time to start. No
previous experience is necessary. The Sprayberry
Course starts right at the beginning of Radio.
You can’t get lost. It gets the various subjects
across in such a clear, simple way that you under-
stand and remember.

I'l Show You a New, Fast Way to Test Radio Sets
Without Mfg. Equipment
The very same Radio Parts I supply with your
course for gaining pre-experience in Radio Re-
pair work may be adapted through an exclusive
Sprayberry wiring procedure to serve for com-
plete, fast, accurate Radio Receiver trouble-shoot-
ing. Thus under Sprayherry methods you do not
have one cent of outlay for manufactured Test
Equipment which is not only expensive but scarce.

Prepares You for a Business of Your Own or Good

Radio Jobs . . . Civilian or Military
My training will give you the broad, fundamental
principles so necessaly as a background no matter
which bhranch of Radio vou wish to specialize in.
I make it easy for vou to learn Radio Set Repair
and Installation Work. I teach you how to install
and repair Llectronic Equipment. If you enter the
Army, Navy or Marines, my training will help vou
win higher rating and bhetter pay.

June, 1944

- TEGHNICAL
~ KNOWLEDGE

TiG

ﬁ
|0-ELECTRONICS & TELEVISION

EASY TO START

You can master the Sprayberry
course in your spare time. It
will not interfere in any way
with your present duties.
Get the facts about my train-
ing now. Take the first im-
portant step toward the
money-making future of
your dreams. A1l features
are fully explained in my
big, illustrated Free Book.
Write for it at once!

-
]
A

SPRAYBERRY ACADEMY OF RADIO
¥. L. Sprayberry, Pres.

Box 300WF

Pueblo, Colorado

Please rush my FREE copy of “HOW TO MAKE
MONEY IN RADIO, ELECTRONICS and TELIE-
VISION.”

Name
ANAARESS] maromm s - or & bioe » 56 « D Tee TOE Ciws Aore T T
City State.........
Tear off this coupon, mail in envelope or paste on 1
penny postcard.

’-u——-m------m-m--umm--ﬂ
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WORCESTER, MASSACHUSETTS
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. WALDEN WORCESTER |

AIRPLANE

TOOLS
KEEP THEM
FIT TO FIGHT

In mortal combat or |
civilian flying ... ...
success in the skies depends on- |
the last minute inspection be- |
fore tfaking off . . .. .

|

I
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|
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TOOLS |

are designed to quickly reach i
inaccessikble bolts, nuts |

cmicd sorews - special |
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|
i
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bolic antenna reflector, which would
beam the picture and sound to the
main transmitter providing spot pro-
grams, was also a feature of this car.

Newspapers appear to have taken a
liking to television. Recently, the Chi-
cago Tribune and the New York Daily
News placed orders with General Elec-
tric for forty kilowatt television trans-
mitters and studio equipment. This
equipment is similar to that used by
General Electric for their station,
WRGB, in Schenectady.

Department stores also appear to be
quite interested in television. In At-
lanta, Georgia, Rich’s have appointed
Irwin A. Shane, a New York television
producer, as its television consultant.
And from Boston comes a report that
the Jordan Marsh department store is
negotiating for the installation of tele-
vision equipment.

In the New York Paramount build-
ing, Paramount Pictures are expected
to install, shortly, television-receiving
equipment for reception of televised
signals, for theater projection.

Some thirty-seven advertising agen-
cies have already appointed television
directors to supervise sporting event,
dramatic, variety, quiz, puppet
show, religious, fashion, cooking
school, beauty and news programs.
This commercial interest is most un-
usual for, when radio was at a stage
comparable to television today, there
were just a few advertising agencies
who were slightly interested, but with
no definite plans.

THE SECOND WAR PRODUCTION
CONFERENCE OF RMA, in connec-
tion with the Association’s twentieth
annual membership meeting, has been
planned for June 6 and 7 at the Stevens
Hotel in Chicago. War production
will be the keynote of the industry
meeting, including all RMA Divisions
and committees, but streamlined to
meet war conditions. There will be
no exhibits or meetings for jobbers or
dealers, and no banquet or other social
features.

President Paul V. Galvin of RMA
will preside at the Association mem-
bership luncheon on June 7, under the
program arranged by Chairman A. S.
Wells of the Convention Committee.
A prominent government official is be-
ing invited as the guest speaker.

New officers and directors of RMA
will be elected at meetings of the As-
sociation’s Board of Directors and its
Set, Tube, Transmitter, Parts, Ampli-
fier and Sound Equipment Divisions.
Committee meetings will be held on
the first day of the conference, with an
informal luncheon for committee
members in attendance, with the an-
nual industry luncheon being held the
following day, June 7.

The tentative RMA program fol-
lows:

TUESDAY, JUNE 6

10:00 a.m.—RMA Advertising Com-
mittee
Chairman, John S. Garceau

Wwww americanradiohistorv com
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a.m.—RMA Contract Termina-
tions Committee

Chairman, John Ballantyne

Vice Chairman, Ray F. Sparrow

am.—RMA Distribution Costs
Committee

Chairman, Ben Abrams

am.—RMA Employment and
Personnel Committee

Chairman, A. H. Gardner

Vice Chairman, Glenn W.

Thompson

a.m.—RMA Engineering Con-
ference

Director, Dr. W. R. G. Baker

Associate Director, Virgil M.

Graham

Manager RMA Data Bureau, L.

C. F. Horle

a.m.—RMA Industry Reconver-
sion Committee

Chairman, A. S. Wells

Vice Chairman, E. A. Nicholas

am.~—RMA Industry Statistics
Committee

Chairman, Fred D. Williams -

am—RMA Sales Financing
Committee

Chairman, J. P. Rogers

p.m—LUNCHEON (informal)

RMA Committee Members, Of-

ficers and Directors

p.m—RMA Board of Directors

Presiding: President Paul V.

Galvin

p.m—~RMA Export Committee

Chairman, Walter A. Coogan

p.m.—RMA Postwar Planning
Committee

Chairman, R. C. Cosgrove

WEDNESDAY, JUNE 7

a.m—RMA Set Division, An-
nual Meeting
Chairman, R. C. Cosgrove
a.m.—RMA Tube Division, An-
nual Meeting
Chairman, M. F. Balcom
a.m—RMA Transmitting Divi-
sion, Annual Meeting
Chairman, G. W. Henyan
a.m.—RMA Parts Division, An-
nual Meeting
Chairman, Ray F. Sparrow
a.m.—RMA Amplifier and Sound
Equipment Division, annual
Meeting
Chairman, T. A. White
Noon—RMA Board of Directors’
Reception for Official Guests
Presiding: President Paul V.
Galvin
pm-—RMA MEMBERSHIP
LUNCHEON — ANNUAL
MEMBERSHIP MEETING
Presiding: President Paul V.
Galvin
Amendments to RMA By-Laws
Address and Annual Report
President Paul V. Galvin
Annual Financial Report
Treasurer Leslie F. Muter
Address: Official Guest
p.m.—RMA Board of Directors
Election of President and other
Officers
p.m.-—RMA Credit Committee
Chairman, T. A. White
(Continued on page 130)
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N THAT'S EASYL
WHAT HE'S GOT THAT
YOU HAVEN'T 6OT IS AN

ECHOPHON E &C -1 "

.....

.....

=Sy of

Echophomne Model EC-1
(INlustrated) a compact communications receiver
with every necessary feature for good reception,
Covers from 550 kc. to 30 me. on three bands. Elec-
trical bandspread on all bands. Six tubes. Self-
contained speaker. 115-125 volts AC or DC.

Echophone Radio Co., 540 N. Michigan Ave., Chicago 11, Ilzoz's

June, 1944
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All-Purpose Pocket Size Volt-Ohm-Milliammeter

A new modernijstic styled, compact unit that provides an answer to
all Volt-Ohm-Milliammeter requirements. Incorporates all the
testing facilities of larger, more costly equipment. A.C. and D.C.
Volts 0-2.5-10-50-250-1000-5000 (D.C. at 10,000 ohms per
volt; A.C. 1000 ohms per volt); 0-.1~1-10-100-1000 D.C. Milliam-
peres, at 100 millivolts; 0~10 D.C. amperes at 100 millivolts;
Resistance 0-400 Ohms (10 ohm center scale); 0-40,000 ohms ;
(500 ohms center scale) 0-4 Megohms (50,000 ohm center scale). Batt lides into ol
Self contained batteries. Selector switch control for all ranges. Egsif;)ilnsse]rtzg (;Prgm%\?ggf

Completely insulated black molded case and panel, attractive ’
streamlined design. (Leather carrying case also available to hold
tester and accessories.)

=

The Triplett Line—more comprehensive than ever—goes to-
day for war needs but its exacting services in war assure
you the final answer for post-war equipment requirements.

Twenty position selector
switch control for all ranges.

RADIOG NEWS
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It will never appear in the blue prints of
military strategists. The Germans can’t du-
plicate it. The Japs have felt its devastating
power. Call it courage: Call it determina-

~ tion. Call it.what'yo‘u-'will, you will find it
only in the heart of a youth bred in democ-

' racy, raised in freedom. The terrible, inex-
orable strength of this glorious weapon,
backed by superior materials of offensive
warfare will bring inevitable victory. And
then, the miracle improvements born  of
wartime necessity will be adapted to FADA
Radios of vastly improved design, lasting
durability and magnificent tonal beauty.

PLACE YOUR FAITH IN THE

}

OF THE FUTURE

Famows Scuce Broadeasting Began!

FADA RADIOD AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.

June, 1944
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RELAYS

The Ward Leonard Line of Relays comprises light,
intermediate and heavy duty types for sensitive,
transfer, time delay, antenna change-over, break-
in, and latch-in operation. They all have crisp
action, are dependable and durable. Ward
Leonard Relays use but little power.

RESISTORS

Ward Leonard Resistors are built to withstand
heat, moisture, vibration and other adverse
operating conditions. The regular line covers a
wide range of types, sizes, ratings, terminals,
mountings and enclosures. You can find exactly
the resistors you need in the Ward Leonard line.

RHEOSTATS

Ward Leonard Rheostats include the widest range
of sizes, tapers and current ratings from the tiny
ring types for radio to buge multiple assemblies
for the heaviest industrial use. Smooth opera-
tion, durable contacts and extreme dependability
characterize all Ward Leonard Rheostats.

Ward Leonard Relays, Resistors and Rheostats are carefully
designed and conscientiously made. They are conservatively
rated to insure dependability and long life. They mecet all
the rigid requirements of service. Complete data Bulletins
on the various products are available. Send for bulletins of
interest to you.

WARD LEONARD

Electric control SWLZ devices since 1892,

WARD LEONARD ELECTRIC COMPANY, 47 SOUTH ST., MOUNT VERNON, NEW YORK

18
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No. 13 IN A SERIES EXPLAINING THE USES OF ELECTRONIC TUBES IN INDUSTRY

CONSTANT SPEED ‘regurdless of load

... with G-E electronic-tube control

L o

The G-E thyratron tube is the

“heart" of the G-E Thy-mo-trol

unit which keeps the grinder
~ going at uniform speed.

e :
e 5

pei—— . . TELIRER

WaaT happens when a “hard spot”—
or a “soft spot”—1is encountered in a
grinding machine operation? Nothing
to upsct the machine’s stride when the
Thy-mo-trol, the G-E eclectronic-tube
motor control, is used for supplying
power to the head-stock. Increased load
causes no slowing; reduced load, no over-
speeding . . . G-E tubes act as either a
spur or a check to the power applied as
may be needed to maintain the speed at
which the operator has set the machine.

G-E electronic-tube control of motors
provides smooth, stepless control of an
extremcly wide range of speeds. It helps
to insure continuous smooth-surface
grinding; improve tolerances; reduce re-
jects — and it provides the right speed
for each type of grinding operation.

G-E elcctronic-tube control is similarly
applicable to lathes, drill presses, mill-
ing machines and other motor-driven
machinery subjected to varying loads.
The thyratron is but one of a complete

line of G-E electronic tubes that are
enabling many kinds of industrial ma-
chines to do their work better, faster,
more economically.

Through its nation-wide distributing
system, General Electric is prepared to
supply users of electronic devices with
replacement tubes.

""HOW ELECTRONIC TUBES WORK'’

This hooklet will be mailed to you without
charge. Its 21 pages are interestingly illustrated
and written in easily understood language.
Shows typicil electronic tubes and their appli-
cations. Addrcess Electronics Department, Gen-
eral Eleciric, Schenectady, N. Y.

® Tune in “The World Today” and hear the
news direct from the men who see it happen,
every evening except Sunday at 6:45 EW.T.
over CBS. On Sunday lisien to the G-E “All
Girl Orchestra™ at 10 P.M. E.IV.T. over NBC.

G.E. HAS MADE MORE BASIC ELECTRONIC TUBE
DEVELOPMENTS THAN ANY OTHER MANUFACTURER

GENERAL @ ELECTRIC

June. 1944 i3
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he speedy little PT boat won its ._ / . SRR
place by perfo;‘mance, énd that’s the g2
way Hammariund .variable condensers
did it —by top performance in every

branch of communications.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

OFFICIAL U.S. NAYVY PHOTO

RADIO NEWS
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M Station, WWZR

By ROSS UTTER

Chief Eng., FM Station, WWZR

(Top) General view of station WWZR transmitter room.
(Right) Four-bay turnstile antenna, providing horizontally
polarized radiation. Antenna provides power gain of three,
giving an effective field strength of 50 kw. with 18-kw. input.

Problems encountered in the construetion

and development of a 50-kw. iransmitier.

° "NOR over two years, the greater metropolitan

4 area of Chicago has been consistently served
- - by the Zenith high-fidelity fifty-kilowatt com-
mercial FM station, located atop one of the finest
and most modern buildings in the Midwest. This
building is also onc of the tallest and serves admir-
ably as the site for the broadcast station and an-
tenna. It should be of interest to know that this
effective fifty-kilowatt power output is obtained by
using only cightecen kilowatts developed in the
pcwer amplifier stage, which requires only thirty
kilowatts plate power input.

W51C, known as WWZR since November 1, 1943,
is one of the pioncer FM broadcast stalions in the
United States, the first FM station in the Midwest
1o operate commercially with an effective power of
fifty kilowatts. The course of development and cx-
pansion of WWZR led to the accomplishment of
much that has been of value and interest in the
field of FM broadcasting.

The consiruction and development of a fifty-kilo-
waltt transmitter cannot be said to be an easy task.
With the rapid and continually changing methods
of improvement, practically every new station in-
corporates certain features that have probably
never been used before or features that may be used
in an improved manner. Quite frequently, improved
equipment performance is effected by the applica-
tion of a well-known basic principle. It is sheer in-
vention that carves out a new step in the uphill road
of progress and advancement. These factors, found
in the broadcast field, in general, with its more than
lwenty years of background to draw upon, are even
more pronounced in FIM.

dune, 19141
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View of power amplifier showing details of grid
and plate tuning circuits and water insulation coils.

Each time a new field is pioneered,
as in the case of FM broadcasting,
obstacles must be overcome, new
methods discovered and fresh applica-
tions of governing laws put to use. It
is interesting to note that less than
four years ago the listening public,
which is, after all, the judge and jury
as well as the customer of all broad-
casting, knew nothing about FM, and
what it had to offer. Since then, how-
ever, FM has become an accepted
fact and with it has come an increas-
ing public demand for what FM broad-
casting provides.

Development and Expansion

Realizing that the trend in the near
future would be toward the high-fre-
quency field, the station in 1937 in-
augurated a staff of engineers whose
work was not only to analyze the ear-
ly developments in the high-frequency
field, but also to make an effort to
thoroughly prepare to take advantage
of future opportunities. One of the

22

first steps in this direction was the de-
velopment and construction of a tele-
vision station of advanced design, for
experimental work in the high-fre-
quency field. This first transmitter
consisted of a one-kilowatt video and
a one-kilowatt audio transmitter and
antenna transmission line system of
advanced design. This work was valu-
able from a standpoint of background,
construction and operational experi-
ence and provided contributions to a
new field, both in the television and
high-frequency phases.

When FM emerged from the labora-
tory and was presented to the engi-
neering world in a practical form,
through the efforts of Major Arm-
strong, plans for the construction and
operation of a fifty-kilowatt high-
fidelity FM broadcasting station were
made. In line with this program, the
time that intervened basic research
and development work made it pos-
sible for an application and permit
for the construction of an experi-

www americanradiohistorv com

mental FM station in Chicago. Au-
thorization was granted in 1939.

Working closely with Major Arm-
strong, engineers undertook a series
of tests and experiments which con-
tributed greatly to the advancement
of FM in its formative stages. An
experimental transmitter was built
and the first FM test transmission
with a power of one kilowatt was con-
ducted on February 2, 1940 under the
experimental call letters WOXEN, us-
ing Major Armstrong’s Wide Band
Frequency Modulation System. The
location from which experimental
operations were to be carried on had
been selected, and accordingly, the
transmitter and associated equipment
were installed at that site. This was
the Chicago Towers Club. The trans-
mitter equipment was located on the
thirty-seventh floor; the antenna, a
vertical half-wave length coaxial type
was mounted on the mosque-like dome
of the building four hundred and nine-
ty feet from the ground level. Many
requirements for FM broadcasting
were determined as a result of these
tests, much that was new was en-
countered, and things already known
subjected to tests and examination.

By February 17, 1940, this installa-
tion was completed and the testing
program undertaken, using the one-
kilowatt power amplifier, the Arm-
strong System Modulation unit manu-
factured by R. E. L., and Associated
speech input and transcription equip-
ment along with the necessary moni-
toring and measuring units.

Since this building was in the d.c.
district of downtown Chicago, the
three phase, sixty cycle, 220 volt a.c.
primary power necessary to operate
this transmitter was obtained by
pressing into service a suitable motor
generator unit of rather ancient vin-
tage. This was installed in the eleva-
tor penthouse room of the thirty-
ninth floor, with duplicate controls for
operation from the transmitter room.
The coaxial vertical antenna was con-
nected to the transmitter output ter-
minals by a length of 7%” coaxial
transmission line. This was run into
the elevator shaft and up to the an-
tenna. Some programs were supplied
from the Columbia Broadcasting
Studios over a specially balanced
program line, whose characteristics
were flat within two db. from fifty to
fifteen thousand cycles. This line serv-.
ice was provided by A. T. & T.

A difficulty encountered in the re-
production of transcriptions, due to
the fact that the sixty-cycle a.c. cur-
rent developed by the generator was
not governed sufficiently well to pre-
vent ‘“wows’” when used to operate
the turntables. By using a pair of
power amplifiers driven by a sixty-
cycle electromagnetic drive tuning
fork, sufficient regulated voltage was
supplied to operate the turntables.
This proved to be very satisfactory.

During 1940 several changes had
been made on the one-kilowatt power
amplifier that have proved worthy

(Continued on page 102)
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High-vollage rectifier cubicle and conirol panel. Details of final amplifier. Circuits are tuned directly from
Note the simplicity in mounting the bank of tubes. front panel. Waler jacket serves as plate-iuning circuit.

Interior view of the transmitier room showing the various conirol panels and racks.
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with the vanguard ok the joint American-Canadian invading forces.

Former radio amateurs advancing inland during the occupation of Kiska }

A prominent “*Ham’® disensses the amateur

of today and tomorrow—his partin the war

and his plans for postwar broadcasting.

' SHERE are amateur photograph-

ers, amateur aviators and ama-
- - teurs in many other fields, all of
whom are doing a splendid job in the
fight to preserve the finer things on
this good earth of ours—but we are
concerned mainly with amateur radio
operators.

Somewhere on this great planet, not
many weeks back, an invasion took
place. There were hundreds of ships—
battleships, carriers, cruisers, destroy-
ers, PT boats and amphibious landing
barges of every description. From
every direction these dark, shadowy
creatures moved slowly toward a tiny
island which was to become a new
strong-point in the rapidly shortening
road to Tokvo. Heavy guns, from larg-
er ships in the rear, hurled shells onto
the beaches, and planes dropped their
eggs in a sort of giant plowing and
scraping process to make way for the

24

thousands of boys who were to make
that God-forsaken place their new
home.

Among the endless chain of men
struggling to haul heavy equipment
ashore was a group of boys beaching
radio gear to be used for the first com-
munications base on that island. With-
in a couple of hours they were to have
ready a complete radio station to pro-
vide weather reports, directions for
airplanes, and to handle the hundreds
of other messages that are so vital for
successful occupation of strange terri-
tory.

Cases of radio equipment were float-
ed ashore, striking jagged reefs which
damaged the protective casings. With
such rough treatment and with water
soaking through to the delicate appa-
ratus—would it work ?—could they de-
pend on the equipment after all that
effort and after traveling many thou-
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AND PEACE

By

GEORGE W.SHUART.

W2AMN

The Author

sands of miles? A far cry this, stand-
ing there in water up to their knees on
the shore of a strange island, compared
with their last civilian experience
where one sat in an easy chair and
talked to some fellow “Ham” across
the continent.

This was the final test . .. What
were radio amateurs really contrib-
uting to the war effort? Those boys,
going through an experience they’ll
never forget, knew that hundreds of
their “Ham” friends were working in
factories and laboratories back home,
turning out this same kind of equip-
ment which was soon to go on the air
under most unusual circumstances.

Next, they had to decide where to
place the station—and not much choice
in the matter either with heavy shells
falling just ahead of them—with men,
tanks and other heavy equipment mov-
ing up so rapidly—they couldn’t stand
there holding up progress while they
argued the point. Suddenly a crash
near by caused the earth to split under
their feet. That was it!! There was a
hole, big enough to house «ll of their
equipment—and somebody said:
“Lightning never strikes twice in the
same place.”

And there it started! The master
sergeant, formerly a radio amateur,
and his eight assistants set up and
began operating a modern radio sta-

(Continued on page 62)
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C)L_ RIMETRY

Fig. 1. Professional type

photoelectric colorimeter,

By ALBERT A. SHURKUS

A review of the

basie principles

involved in the

design of visnal and

photoelectric type colorimeters. used extensively in indnstrial measurements.

“4OLOR, when present, is an attri-
bute of chemical solutions that
>4 enables their rapid and accurate
analysis, for according to Beer’s law
the relative absorption or transmis-
sion of a solution is proportional to
the concentration of the solute pres-
ent. This law stated mathematically
can be written:

log 1 ( L ) = kel

0fg 10 1

where I,/ is the ratio of the intensity
of the incident light to the transmitted
light that passes through a thickness
! of a solution whose concentration ¢
of colored solute is expressed in grams
per liter. The constant k is called the
specific extinction and is characteristic
of the solute. The ratio I./1 is the
transmission of the solution. It must
be remembered that this law is true
only when monochromatic light is used
and when the solution exhibits no scat-
tering.

The science of performing this an-
alysis is called colorimetry, and the
instruments used for this purpose are
known as colorimeters. These instru-
ments may be either visual or photo-
electric in operation. Photoelectric
colorimeters have been developed to
such an extent, however, and their ac-
ceptance has been so widespread, that
they seem destined to replace visual

June. 1944

type instruments almost completely.

Visual colorimeters, exemplified by
the Duboscq type (Fig. 12), should
in actuality be called color compara-
tors since they are used to determine
when two solutions have the same
color. One of these solutions is of a
known concentration of the compound
being investigated, the other being of

unknown concentration. One or the
other of these solutions is adjusted in
depth until a color match is obtained.
When the solutions are so matched,
then

Concentration of unknown samplo Depnth of sample

Coneentration of standard

- Depth of standard

The accuracy of the color match

)

Fig. 2. Photoelectric colorimeter. Meter is used to accurately determine color measurements.
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mounted upon a cross slide for rapid interchangeability.
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with a balanced amplifier arrangement.
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obtained is dependent upon the mono-
chromaticity of the light used and
upon the personal equation; that is,
inexperience, fatigue, and color vision
anomalies on the part of the obser-
ver will give results which are in error.
Nevertheless, visual colorimeters,
when properly used, are capable of
giving surprisingly accurate results.

Photoelectric colorimeters possess
the chief advantage that the personal
equation is eliminated. Causes for
error are usually present in the instru-
ment, yet they can be, theoretically,
minimized by proper design and care-
ful use.

Dirccet Reading FPhotoelectrie
Colorimeters

The direct reading photoelectric
colorimeter is pictured in its simplest
form in Fig. 3. Because of its sim-
plicity many causes for error are pres-
ent, making it all the better for pur-
poses of discussion.

First of all, as shown, the lamp volt-
age is unregulated. It can be shown
by theory and experimentation that the
luminous intensity of a tungsten lamp
will vary approximately as the fourth
power of the lamp supply voltage
fluctuations. The photoelectric cur-
rent, being approximately propor-
tional to illumination, will, therefore,
also vary as the fourth power of the
lamp voltage fluctuations. Since it is
not unusual for the mains voltage to
fluctuate rapidly by as much as = 10%,
it is evident that the photoelectric
current will be anything but steady
during the course of a measurement.
For this reason, the use of this circuit
makes mandatory the use of a lamp
voltage regulator. The tuned reso-
nant circuit type is commonly used.
These regulators will “iron out” sup-
ply voltage fluctuations to such an ex-
tent that only about 1% variation in
lamp voltage will occur. Yet, in many
instances, even this amount of fluctua-

tion in lamp voltage is
objectionable. Then,
either a large capacity
battery must be used or
a different circuit
chosen.

In operation of this
device, one of the two
cells shown contains
clear solvent, while the
other contains the solu-
tion being measured. At
the start of a measure-
ment, the cell contain-
ing the clear solvent is
introduced into the light
path and through use of
either a lamp rheostat
or a meter shunt, both
of which are shown
upon the diagram, the
meter is adjusted to
read 100. Now, when
the unknown solution is
introduced, the meter
deflection will be di-
rectly in percent trans-
mission.

The use of a lamp
rheostat is undesirable
because the color tem-
perature of the lamp is s
varied through use of Fig.
it, making comparative over
readings subject to er-
ror. The variable meter shunt is bet-
ter but it, too, can introduce unknown
errors since the photocell is presented
with different loads in the course of a
series of readings, resulting in differ-
ent proportionality factors between
current and illumination. Better means
of adjusting this full scale deflection
would be through use of a variable
lamp distance, a variable aperture,
or adjustable neutral densities.

The use of uncollimated light, too,
is objectionable for the refractive in-
dices of the two liquids may be differ-
ent, resulting in different areas of the

12. Visual colorimeter. Shield fits
sample cells excluding stray light.

photocell being illuminated. This con-
dition can introduce noticeable errors
since no photocell has uniform sensi-
tivity over all of its surface.

In consideration of these things, the
arrangement shown in Fig. 4 is much
more satisfactory. But even this sys-
tem must be calibrated for every type
of solution to be measured. In this
calibration it is customary to plot
the logarithms of the transmissions
of a series of specially prepared
samples against their concentration,
in which case the working curve is

(Continued on page 56)

Fig. 13. Transmission curves of several commonly used colorimeter filters.
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Postwar Opportunities
~ For Nervicemen and Technicians

By SAMUEL FREEDMAN

Lt. Commander. USNR

F  NHERE is hardly a radio or elec-

tronic enterprise able to under-
- - take all the things it would like
or do them as well as it would like to
do. The reason is the lack of sufficient
development and engineering person-
nel. Because their number is limited
by the prewar size of the industry they
cannot be found quickly or developed
from unskilled personnel. Even the
termination of war contracts and the
return to civilian life of many persons
now in the Armed Forces or in defense
plants will not be able to produce a
surplus of capable engineering person-
nel.

It is not a question of finding jobs
for displaced personnel postwar. It is
a question of finding personnel for jobs
that did not exist prewar. Many of
those in the service will be suitable for
this work, particularly those who have
had experience before they entered the
service. It must be recognized that in
addition to the prewar radio industry
employing approximately 300,000 per-
sons, who will start up after the war
with a tremendous backlog of business
to fill for civilian needs, there are the
many needs of electronics. It will re-
quire perhaps a 500% increase in em-
ployment postwar to handle new de-
velopments in electronics, television,
railroad radio, radio-frequency heat-
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ing, industrial applications, electron
microscopy, medicine, microwave com-
munication facilities and the conver-
sion and extension of frequency modu-
lation. Not a single one of these de-
velopments is stablized nor has its
zenith in sight.

In Table I, 100 developments or op-
portunities for engineering personnel
are enumerated. Any one of these de-
velopments can be made important
enough to completely occupy hundreds
and in some cases, many thousands of
qualified radio people. This would be
in connection with development, de-
sign, manufacture, installation, main-
tenance, training or sales.

Prewar radio and electronic equip-
ment were of relatively few types and
contained little in the way of tubes or
parts. A radio receiver usually had
less than ten tubes in it. Radio tech-
nicians and servicemen could maintain
such equipment. Postwar we must
definitely expect equipment that will
contain over 25 tubes and in many
cases up to 100 tubes. The maximum
number can be expected in the case of
television, particularly if it includes
color and sound. It will also hold true
for other apparatus such as the elec-
tron microscope, radio medicine, indus-
trial electronics and aids to land, air
and water transportation.

www americanradiohistorv com

Let us analyze what 100 tubes in a
piece of radio or electronic equipment
really means when it comes to design
or maintenance of such apparatus.
Although future tubes may contain ad-
ditional elements, let us think of it on
the simpler prewar basis. Assume it
had an average of 5 elements per tube
(filament, cathode, control grid, screen
grid and anode). In a 100-tube ap-
paratus there might be 1000 resistor,
condenser, inductance and terminal
connections. Then the number of de-
tails and possible sources of trouble
becomes not 5 elements X 100 tubes X
1000 connections or a total of 500,000.
Actually the tube angle is not 100
times 5 but 100 to the fifth power.
Therefore in reality it is 100 X 100 X
100 X 100 X 100 X 1000 or a total
of 10,000,000,000,000 or ten trillion.

Even if there are not ten trillion
points that might cause inoperation,
there could conceivably be situations
comparable with that number to be re-
sponsible for sub-standard perform-
ance. That is why postwar there will
be a need for engineers rather than
ordinary technicians and servicemen.
Men and women with extensive educa-
tion in physics and mathematics will
be required as physicists and develop-
ment engineers where they will spe-
cialize to a great degree.
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Outside the laboratory, personnel
will be required that can work with
the equipment as a complete system.
To keep this equipment functioning
and in the hands of the consumer will
require large numbers of sales and
maintenance engineers. These engi-
neers will be unsuitable if their train-
ing has been entirely academic. The
field engineer must have an over-all
knowledge of equipment from the high-
est practical standpoint . .. namely
selling it and keeping it sold by having
the equipment continue to function
satisfactorily in the customer’s hands.
This article is largely directed towards
such men—both actual and potential
engineers.

There must be a shortage of such
men now and postwar regardless of the
displacement and changeover after the
termination of hostilities and resump-
tion of peace. The engineers required
must have a good practical experience
extending over a period of a few years.
In addition, they should have specific

TABLE I

theoretical understanding of vacuum
tubes, use and application of the cath-
ode-ray oscilloscope, time-base circuits,
very-high-frequency techniques, phas-
ing phenomena and a knowledge of
mathematics sufficient to appreciate
the algebraic and vectorial analyses of
radio-electrical circuits.

It is not necessary that this theoret-
ical training be obtained in residence
school or at college with complete sep-
aration from one’s trade or earning
power during that time. It is feasible
and perhaps desirable that men con-
tinue at their present radio tasks while
acquiring the additional knowledge re-
quired by university extension, corre-
spondence school course or simple self-
study. Their normal radio work is a
splendid substitute for laboratory ex-
perience. If opportunity affords, some
resident instruction or visits to labora-
tories or factories are desirable, but
not absolutely necessary. What is
really necessary and very important is
that the individual have an innate apti-

tude and desire {or the work as well as
an appreciation of what the future in
radio and elecironics holds forth. That
cannot be better demonstrated than by
one who has been employed in the field
several years and who, by his own
efforts, undertakes theoretical spare-
time study to further improve himself.
For such men minor disqualifications
of age, physical disability or lack of a
full formal education will not be a
handicap towards making good.
While the equipment development
may be the combined efforts of many
minds, the job of making it a working
system narrows down to the individual
engineer. The fact that there are many
engineers is due to the fact that there
are many types of equipment since it is
tied in with production and sales. The
best engineer will be the one who came
up the hard way from a junior cate-
gory but obtained sufficient education
formally or informally. If he started
the intellectual or academic way, then
it is important that he start at the
(Continued on page 100)

POSTWAR FIELDBS OF OPPORTUNITY

Frequency Modulation. Re-
placement of Amplitude
Modulation.

Facsimile systems.

Microphone equipment.
Loudspeakers.

Velocity modulation.
Phototube applications.

Police radio.
Railroad radio.
Radio nails.

Radio-frequency heating.

Electronic counting equipment.

Automatic warning and sig-
nalling.

Automatic control of lights de-

Television.

Television in color with accom-
panying sound.

Diathermy equipment.

Radio alarm transmitters.

Radio alarm receivers.

Microwave automatic relay
stations.

Transducers.

Sound detectors.
Magnetic detection.
Radio detection.
Navigational aids.
Aeronautical aids.
Vibration analyzers.
Electron optics.

Induction transmission.
Carrier channels of transmis-
sion on metallic circuits.
Carrier and sub-carrier chan-

nels on radio circuits.
Panoramic receivers.
Cathode-ray oscilloscopes.
Electron microscope.
Supersonic communication.
Electrical recording and tran-
scription,
Magnetic recording and tran-
scription.
Light recording and transcrip-
tion.

X-ray techniques in medicine
and industry.

Talking movies.

Radio beacons.

Acoustics.

Radio plastics.

Public address systems.

Inter-office communication
systems.

Wired Wireless systems.

Centralized radio receivers.

Automatic remote controls.

Component parts manufactur-
ing.

Broadcast receiver manufac-
turing.

Vacuum tube manufacturing.

Cyclotron and atom smashing
equipment.

Fluorescent lighting and ad-
aptations.

Convulsion or shock machines
to cure mental conditions.

Radio hardware.

Radio tools.

Radio transformers, chokes
and inductances.

Resistor parts —fixed and
variable.

Capacitors—fixed and varia-
ble.

High-frequency insulation ma-
terials.

Low-impedance components
at microwave frequencies.

Public utility radio systems.
Taxicab radio.

Radio communication for
trucks and busses.

2-way radio in automobiles.

Analysis of motional condi-
tions too fast for the eye to
see or body to feel.

Stroboscopic applications,
Radio altimeters,
Pressure indicators.
Humidity indicators.
Wind indicators.

Speed indicators.

Magnetic prospecting and
metal locators.

Phasing equipment.

Electro-surgery equipment.

High-frequency baking. heat-
ing and roasting.

Medical research.

Crime detection.

Tissue growth, destruction and
removal.

Traffic control aids.

Electronic clocks and timing
devices.

Synchronizing equipment.

Color control and color match-
ing.

Quality control and matching.
Density control and matching.

pending on visibility.

Fire warning and fire control.

Geophysical exploration be-
low earth’s surface,
Atomic, molecular and even

electronic control.

General microwave develop-
ment.

Miscellaneous medical re-
search and development.

Multivibrators and electronic
switches functioning as fast
as millionths of a second or
as slow as hours in their
action. ’

Power supply equipment us-
ing vacuum tubes for recti-
fication.

Radio test equipment.

Antenna and transmission line
techniques.

Radiosonde and meteorology.

Hearing aids.

Interference elimination.

Schools, textbooks and publi-
cations.

Amplidyne and selsyn sys-
tems.

Recording meters actuated by
electronic circuits.

Measuring mass, motion. qual-
ity. flaws, quantity, rate of
change and their control.

sales and distribution, installation,

Each of these can furnish employment in research. design, manufacture.
maintenance, training and utilization.

June, 1914
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MANT SUPPORT for V.ILF.

Fig. 1. Wedged bars are used to con-
nect steel pipe sections of radio mast.

Fig. 2. Ninety-foot telescopic radioc mast completely assembled and in position. Fig. 3. Attaching hinged sections of base.

Fig. 4. Winch cable being attached to boom which, in final operation, is used to raise complete assembly into position.
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LE. ANUENNAS  nymertcoms

Pres., Harco Steel Const. Co,

A readily-constructed portable antenna tower, ideally suit-

able for FM and television for use by amateurs and technicians.

‘T HAS long been known that for
radio waves above 40 megacycles

- in frequency, a clear path through
the atmosphere is necessary for the
transmission and reception of signals.
Neither sky wave nor strong ground
wave are normally existent at these
frequencies. This is due to the fact
that waves of these characteristics are
not bent back to the earth by the
ionosphere and are rapidly attenuated
in the ground, with the result that they
can be propagated only through the air
in a path approximating the optical
path. Although it is true that at times
atmospheric refraction will increase
the distance over which these waves
can be transmitted, it is essential that
both the transmitting and receiving
antennas be elevated to the greatest
practical height, in order to insure re-
liable communications at all times. In
addition to increasing the length of the

optical path, antenna elevation is also-

necessary in order to clear surrounding
obstructions, which are particularly
undesirable at these frequencies. A
supplementary advantage of elevating
the transmitting antenna will manifest
itself in the reinforcement of the radi-
ation at low angle resulting from the
reflection of waves from the ground.
Inasmuch as only waves emitted at low
vertical angles are effective for v.h.f.
and u.h.f. transmission, the skyward
waves not being bent back and there-
fore being lost, this factor assumes
considerable importance. Added an-
tenna height becomes the equivalent of
increased transmitter output.

With the present and anticipated in-
crease in the applications of v.h.f. and
uw.h.f. techniques, including FM and
television, the need for a simple, tall,
portable, and easily erectible antenna
support has become urgent. A mast
completely fulfilling these require-
ments has recently been developed by
Harco Steel Construction Company of
Elizabeth, New Jersey. Called the
“Speed King,” it is furnished in heights
of 50, 90, 110, 150 and 200 feet. The
mast comes complete with all acces-
sories, and can be erected by an in-
experienced crew from instructions
supplied with the equipment. If neces-
sary, the mast can be disassembled and
moved to a new location with all parts
reusable. The development of this mast
has obviated the use of complex, cus-
tom built structures, the cost and bulk-
iness of which limit their employment
to only a very small percentage of in-
stallations.

Although this type of mast can be
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supplied in many convenient heights
up to 200 feet, all masts are structur-
ally similar, and by way of example the
90-foot mast will be described. Fig. 2

.shows an erected 90-foot mast com-

plete with a 12-foot crossarm and 27-
foot boom.
The 90-foot mast consists of 10 sec-

Fig. 5.. Modified crossarm for mount-
ing arrays of vertical elements.

tions of lightweight steel tubing, each
approximately 10 feet long and 4
inches in diameter. Three similar sec-
tions comprise the boom, which is the
device used to provide leverage for
raising and lowering the mast. Sec-
tions of mast and boom are joined by
an ingenious double wedge device
which requires no bolts (see Fig. 1). A
winch is supplied to provide a mechan-
ical advantage so that two men can
raise the mast to a vertical position.

Method of Erection

The mast is designed so that it is
assembled on the ground in a horizon-
tal position and then raised vertically
after antennas, directive elements, and
transmission lines have been attached.
Raising and lowering of the mast can
be accomplished in approximately 5
minutes, making possible frequent
changes of antennas without long shut-
downs.

Details of Erection

The first step is to set the mast base
in place (see Fig. 3) and clear the
adjoining area to allow sufficient space
for assembly of the mast. Anchor po-
sitions are then located by means of a
supplied template. Anchors are of the
auger type, and are screwed into the
earth until only the eye at the top of
the anchor rod is exposed.

After the mast base and anchors are
in place, the winch is installed on the
rear anchor. The boom sections are
then ready for assembly and attach-
ed to the winch (see Fig. 4). Using
two sections of the mast as a lever, the
boom is then raised vertically, and the
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- remainder of the mast sections are as-

sembled horizontally on the ground.
After guy lines, crossarms, antennas
and transmission lines are set in place,
the mast is raised vertically by rotat-
ing in 90 degrees, as shown in Fig. 7.

Mounting of Antennas

The 12-foot crossarm is provided for
mounting of antennas. This crossarm
may be rotated around 360 degrees and
made fast in any position, this feature
being very desirable with directive ar-
rays. Although a crossarm is supplied
with each mast, it will sometimes be
advantageous to mount a special array
directly to the top of the mast, and this
may be done without affecting the
method of erection the least bit. There
being so many different types of ar-
rays, a Universal mounting for them is
impossible. However, the crossarm
can be used directly for mounting ver-
tical dipoles, and can be modified sim-
ply for mounting vertical arrays.

Mounting of Single-Element
Vertical Dipoles

Neglecting the effect of the ground,
the radiation from a single-element
vertical dipole is uniform in a hori-
zontal plane. Vertically, the radiation
is greatest in the plane perpendicular
to the center of the dipole and zero at
the ends of the dipole, with a uniform
gradient for angles between 0 degrees
and 90 degrees. Where a pattern of
this type is desirable, the single-ele-
ment dipole can be mounted directly on
the end of the crossarm.

For purposes of communication it is
usually desirable to have separate an-
tennas for receiver and transmitter to
permit “cut-ins.” These separate an-

(Continued on page 116)

Fig. 6. Double crossarm for mount-
ing

four vertical dipoles.
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Fig. 1. Clinical type junior spectrophotometer.

ELECTRONICS

in Medical Science

By RUFUS P. TURNER

Consulting Engineer, RADIO NEWS

Electronic equipmentin use today by biologists and physicians

to help maintain an increasingly higher standard of health.

tary electronics have first-hand

acquaintance with the common
applications of electronics to biology,
bacteriology, biochemistry, and medi-
cine. Diathermy, short-wave therapy,
the *radio knife,” X-ray, and the
microphonic stethescope have received
widespread publicity. But for each
of the widely-known systems, there
are numerous invaluable applications
not as familiar to the layman. The
science of electronics is helping to
safeguard our national health in more
ways than “are dreamt of in our
philosophy.”

The history of electronic applica-
tions to biology is illustrious. Attempts
to associate electricity and magnetism
with life date back very nearly to
the Middle Ages. It will be recalled
that Galvani, experimenting in 1786,
discovered muscular contraction in
frog’s legs touched with unlike metals.
Benjamin Franklin found that he could
kill a Thanksgiving turkey by the dis-
charge of a Leyden jar. Still earlier,
Mesmer asserted that stroking an af-

STUDENTS of radio and elemen-
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flicted limb with a lodestone relieved
the pangs of rheumatism. Throughout
the formative years of electricity
there were repeated instances of the
exposure of human beings to elec-
tricity or magnetism in one form or
another in the earnest hope of curing
ailments or at least diagnosing them
accurately. Not until 1895, however,
when Roentgen discovered X-rays, did
electronics come forward with a device
recognized at once as a great diag-
nostic tool for medicine.

In the forty-nine years which have
followed the discovery of X-rays, elec-
tronic aids to biology, biochemistry,

" and medicine have been frequent and

noteworthy. The largest number have
been developed in comparatively re-
cent years, since the introduction of
the vacuum tube. While discovering
new techniques and developing new
equipment, we have at the same time
improved the old and increased its
scope. X-rays, as an instance, have
therapeutic as well as diagnostic value
in modern medicine.

It is reasonable to expect that bi-
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ological applications of electronics will
increase in number with the return of
peace. Numerous technicians will be
engaged in the production of equip-
ment, and engineers and biologists
will collaborate on new instrument
design. An understanding of the less
common present-day applications will
enhance the experimenter’s view of
the current scope of applicatlions, as
well as furnishing support for future
study. It is with that fact in mind
that we present the following descrip-
tion of certain electronic devices and
systems applicable to biology, bio-
chemistry, and medicine.

Scope

Among the tasks which may be per-
formed quickly and precisely by means
of electronic instruments are (1) De-
termination of vitamins in food chem-
istry; (2) Examination of the blood;
(3) Determination of mineral content
in food chemistry; (4) Measurement
of potentials in living bodies; (5)
Measurement of percent oxygen satu-
ration in the blood (an important test
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performed on prospective airplane pi-
lots); (6) Testing water purity; (7)
Encephalography (brain investiga-
tions); and (8) Sterilization and irra-
diation.

Some of the instruments employed
are general spectrophotometers elcc-
tronic photofluorometers, anoxia pho-
tometers, purity meters, high-gain
a.c. and d.c. amplifiers, vacuum-tube
voltmeters and millivoltmeters, ultra-
violet light sources, supersonic gen-
erators, and recording oscillographs.
These instruments are rapidly be-
coming standard equipment in the
laboratories of biological research or-
ganizalions, hospitals, Government
testing agencies, and manufacturers
of medicinals and pharmaceuticals.
Several of the instruments employ
the photoelectric principle in one
form or another and are capable of
giving accurate indications quickly,
continuously and without fatigue and
crror formerly experienced with “eye
methods.”

The Spectrophotometer

The spectrophotometer is one of the
most modern of electronic instru-
ments. Through it, light is enlisted as
a laboratory tool. With it, spectro-
chenuistry is precisely applied.

Before describing the spectropho-
tometer, let us consider the various
factors and principles behind its oper-
ation and application. Color has long
been a valuable tool to the chemist.
(Color is simply a name for light
wavelength). By means of color, the
chemist is able to identify materials
in solution and to measure their con-
centration. Formerly, this was done
by comparing (by eye) the color and
density of a solution with several
standard solutions.

The spectrophoctometer
the eye in color matching and de-
termining density. By means of an
ingenious photoelectric system, it en-
ables both qualitative identifications
and quantitative measurements. In
this instrument, light is directed
through a test tube or cuvette of the
test solution. A self-generating pho-
tocell replaces the eye, and a potenti-
ometer bridge circuit measures the
photocell voltage, giving direct read-
ings of transmittance or optical
density. A spectrum grating, placed
between the light source and the pho-
tocell, enables the operator to select
the color band of light to which the
substance under examination has high-
est response.

The schematic for a popular clinical
spectrophotometer is given in Fig. 4
Fig. 1 is a photograph of the corre-
sponding instrument. From Fig. 4, it
may be seen that light reaching the
photocell must pass not only through
the cuvette of test solution, but also
through a system of quartz lenses, a
monochromator grating, a spectrum
slit, and a filter. The wavelength of
this light is controllable by the wave-
length cam, to the shaft of which is
attached the wavelength dial direct-
reading in millimicrons. (A micron

outstrips
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Fig. 4. Diagram of a clinical spectrophotometer.

A beam-deflection galvanometer

is used. giving direct readings of the optical density and percent transmission.

is one thousandth of a millimeter and
is equivalent to 300-million megacy-
cles. The visible spectrum extends
from 400 to 700 millimicrons.)

The photocell feeds into the potenti-
ometer, and the latter in turn operates
the beam-deflection galvanometer
which gives direct reading of the op-
tical density and percent transmission

The first measurement with the
spectrophotometer is to determine
which light band is most appropriate
for the test and in this operation a
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series of readings at various wave-
lengths are taken for the test solu-
tion.

A spectral transmittance curve
(such as Fig. 6) is then plotted. The
lowest reading (maximum absorp-
tion) indicates the wavelength to
which the substance is most respon-
sive. From this data, the wave band
is selected.

Using this band, several standard
solutions of the material are exam-
ined and a concentration curve (such
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Fig. 5. Diagram of purity meter (Fig. 2).

as Fig. 7) is prepared from the read-
ings obtained.

After these two operations, the in-
strument is then ready for testing
unknown samples. Cuvettes of the
latter are placed in the spectropho-
tometer and the readings obtained are
referred to the concentration curve
(Fig. 7) to determine concentration.

In vitamin A determinations, an
absorption band of 350 millimicrons
is employed. For vitamin B; and
riboflavin, a mercury illuminator is
used. Vitamin K is measured at
325 mu and Beta Carotene at 450 mu.
Still other materials are examined by
means of the photofluorometer (also
called a fluorimeter).

Photofluorometer

Operation of the photofluorometer
differs somewhat from that of the
spectrophotometer.

The turbidity of some test solutions
can be measured with photometric
determinations by its effect upon light
transmission. The fluorimeter utilizes
fluorescence of the considered mate-
rial under action of certain illumina-
tion and thereby removes this limi-
tation. Some spectrophotometers, like
the one previously described, may be
adapted readily, by means of acces-
sories, to fluorimetric tests. Thiamin
and riboflavin are two vitamins which
are easily and precisely assayed by
fluorimetric methods.

Fig. 3 illustrates the arrangement
of a practical photofluorometer. In
this system, black light from a high-
intensity mercury vapor light and
special lens group, having the proper
wavelength for the test, is focused
within a test tube or cuvette of test
solution. The considered material ac-
cordingly fluoresces, and the visible
fluorescent light is picked up per-
pendicular to the black light beam
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and focused by a wide-angle lens
through a filter upon a linear high-
vacuum photocell. The cell output
voltage is then presented to a linear
amplifier which actuates an indicat-
ing meter.

The instrument is standardized by
checking the meter zero. A test tube
or cuvette of quinine sulphate is then
placed into the sample cavity and
the circuit adjusted for a convenient
meter deflection (such as 100). The
test sample is then inserted and its
concentration indicated directly upon
the meter scale. Between adjust-
ments and insertions of cuvettes, the
shutter between the mercury lamp
and the cuvette is closed to protect the
system.

Filters, for insertion between the
shutter and the black-light lens, are
available in several types for passing
the different wavelengths required by
certain tests. It is thus possible to
select the wavelength of light which
will give best fluorescence of the con-
sidered material.

The Anoxia Photometer

Anoxemia (insufficient oxygen in
the blood) is an important factor in
determination of the progress of anes-
thesia. It is particularly significant
also to the Army and Navy, at this
time, in tests made on prospective
airmen. .

The anoxia photometer, employed
for anoxemia measurements, consists
of a photoelectric colorimeter, similar
to the instruments just described, an
indicating galvanometer with direct-
reading percent oxygen saturation
scale, and a specially-developed “ear-
piece.”

The earpiece consists of a miniature
lamp house and photocell. It is clamped
to the upper part of the subject’s ear.
Light from the lamp house passes
through the thin scapha membrane
of the ear, becomes “blood colored,”
and actuates the photocell. Currents
generated by the cell are delivered to
the instrument proper to enable meas-
urements of spectral characteristics
of the blood-colored beam. The gal-
vanometer deflection then indicates
directly the degree of anoxemia.

These measurements are made with-
out taking blood samples. The sub-
ject accordingly is tested under dy-
namic living conditions. Aviation can-
didates may thus be tested within a de-
compression chamber, and continuous

Fig. 6. Speciral trasmittance curve,
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observations be made during decom-
pression cycles.

The anoxia photometer is finding
increased clinical application in anes-
thesia, oxygen therapy, and aviation.

=

Testing Water Purity

Large amounts of pure water are
used in test operations and thera-
peutic techniques in the biological sci-
ences. This water is distilled and must
be as free as practicable of all mineral
and organic contamination. Tests
must be made quickly and accurately
to determine the state of purity of
each quantity.

Conventional chemical laboratory
methods of water testing are relatively
slow and depend upon eye examina-
tions. Trained technicians are re-
quired.

The electronic purity meter, on the
other hand, requires no skilled oper-
ator, gives precise retraceable indi-
cations directly, and will detect mi-
nute traces of impurity.

The Barnstead purity meter is
shown in Fig. 2, and its circuit diagram
in Fig. 5. This unit measures the
conductivity of the water sample by
means of a compact a.c. Wheatstone
bridge.

The ‘“pickup” device of the instru-
ment is a glass dip cell, seen at the
end of the cord in the photograph,
which is immersed in the water sam-
ple. The active element of this cell
consists of platinum electrodes, coated
with platinum black, which when im-
mersed become the unknown resist-
ance of the bridge circuit. The cell is
connected to the two upper left-hand
input terminals in Fig. 5.

The resistance of the cell will vary
in accordance with the contamination
of the water sample, and the single-
dial bridge control, R, may be made
direct-reading in units to express this
condition. The scale, readily visible
in the center of the panel in the
photograph, is marked off between 0.1
and 15 parts per million (as common
salt—sodium chloride).

The circuit is a.c.-operated through
a power transformer which delivers,
in addition to tube heater voltages,
75 v. to each cathode of the 6H6 full-
wave rectifier and 15 v. to the bridge
circuit. The bridge balance indicator
is the 6AF6-G magic-eye tube.

The amplifier and indicator tubes
operate at twice the line frequency (in
absence of filtration). This prevents
the eye from opening if the bridge is
unbalanced in one direction and clos-
ing if unbalanced in the opposite direc-
tion, a condition which would result
if the 6F5 and 6AF6-G were operated
at the line frequency. When the bridge
is balanced, the indicator is at its
maximum shadow angle (wide open).

Resistor R. is the temperature com-
pensation control, to which is attached
the lower pointer knob in the photo-
graph. The scale of this potenti-
ometer is graduated in Fahrenheit
temperature units between 64 and 190
degrees, and enables the operator to

(Continued on page 96)
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Fig. 1.

LTHOUGH the VoltOhmyst Jun-

ior is an instrument of wide util-

-ity, its usefulness may be in-

creased still further by means of sev-

cral small, easily-built attachments de-

scribed in this article. These devices

make possible the following additional
functions:

(1) Measurcment of r.f. and high-
frequency a.f. voltages;

(2) Measurement of higher volt-
ages than the scale-limit value
of 1,000; and

(3) Measurement of direct cur-
rents.

The first function is enabled by a
diode-type voltmeter probe, two types
of which will be described; the second
by a compact icn-to-one voltage mul-
tiplier of the plug-in ‘type; and the
third by a four-step shunt. The regu-
lar meter scales are employed in each
case. By means of these simple acces-
sories, the VoltOhmyst is converted
into a radio-frequency v.t. voltmeter,
high-range electronic voltmeter, and
milliammeter, these being in addition
to its normal instrument functions.

The need for a special attachment
for making voltage measurements at
radio frequencies and high audio fre-
quencies will be evident to most ex-
perimenters, for these reasons: The

June, 1944

IRt =

altachments

VoltOhmyst shown converted for r.f. medasurements.

a.c. portion of the VoltOhmyst is based
upon an oxide rectifier circuit. This
limits the accuracy of voltage reading
as the frequency is increased in the
audio-frequency range, and the a.c.
meter is by nature unsuited to r.f.
application.

Any electronic d.c. voltmeter, of the

Fig. 2. Diagram of r.f. measur-
ing probe shown in Figs. 1 and 3.
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voltage volimeter,

 Adaptors for
VoltOhmyst Junior

i R

Design and construction of several simple
used to convert the Volt-

Ohmyst Junior into an r.f. volimeter, high-

and milliammeter.

By
GUY BEXTER

VoltOhmyst type, is easily converted
into an r.f. instrument by addition of
a suitable diode-type probe. By this ar-
rangement, the radio-frequency volt-
age is rectified at the point of its gen-
eration and the resultant direct volt-
age presented to the highly-efficient
electronic d.c. circuit of the Volt-
Ohmyst. The diode tube may draw cur-
rent for operation of its heater, direct
from the VoltOhmyst through the
same cable sheath employed to carry
rectified pulses to the input circuit.
For extreme isolation, when it is unde-
sirable to employ a.c. heater voltage,
a diode probe may be assembled
around a battery-type tube. Both types
are described in this article, the a.c.
probe employing a 6H6 tube and the
battery-type a 1A3 high-frequency
diode.

GH6 Probe

The a.c.-operated probe is shown in
photographs in Figs. 1 and 3, its ctr-
cuit diagram in Fig. 2. Fig. 3 shows
the extiernal aspect of the 616 probe
with its cable and connector. In
Fig. 1, this probe is shown plugged in-
to the VoltOhmyst by means of cable
connectors mounted on the instrument
case (male) and probe cable (female).
Fig. 5 shows the connector mounted
through the VoltOhmyst case, and the
cable disconnected.

Referring to the schematic in Fig. 2,
it will be seen that the circuit of the
probe is entirely conventional. A shunt-
type diode circuit is used to rectify
high- or radio-frequency voltages, and
these are delivered directly to the volt-
age input terminals of the VoltOhmyst.
As is well known, however, the diode
tube has an appreciable contact poten-
tial, and the resultant flow of current
in the absence of a signal will produce
an initial voltmeter deflection and in-
troduce an error in all readings within
low ranges. It has been customary to
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Fig. 3. Completely shielded a.c. probe, utilizing a 6H6 to rectify high-frequency voltages.

introduce a small voltage (usually
from a dry cell) to buck out effects of
the contact potential. In line with sug-
gestions made recently by McMurdo
Silver,® however, we have resorted to
a novel and convenient means of buck-
ing out the initial ¢urrent flow without
a battery: The first section of the 6H6
is employed as the active r.f. rectifier,
but the second section is so wired into
the circuit that its contact potential
bucks out the electron current of the
first. In Fig. 2, V1 is the rectifier while
V2 is the bucking section. Bucking
voltage is developed across desistor R2
and acts in opposition to rectified d.c.
voltage produced across resistor RI.
(See Fig. 2A.)

Actual wiring of the 6H6 probe is
shown in Fig. 2B. The input capaci-
tor (C) is .02 ufd. in capacitance and
must be a miniature mica type. Since
small mica units are not manufactured
up to this value, it will be necessary
to wire two .01-ufd. capacitors in par-
allel, mounting them as close together
as physically practicable in order to
obtain short leads. The rectifier load
resistor, R1, is 20 megohms and may be
a miniature %- or %-watt unit. R2,
across which the bucking voltage is de-
veloped, is somewhat critical in value,
its actual ohmage being determined by
the strength of the electron current
flowing through it. The latter will vary
with each tube and must be adjusted
individually for the particular 6H6
chosen for the probe. The best practice

1 Laboratory Type V. T\ V. M. Mc-
Murdo Silver. Rabpio NEwS, Sept., 1943,
p. 32.
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will be to hook the probe up, attach it
to the VoltOhmyst (as will be de-
scribed later), and adjust R2 until the
meter reading is zero. The value will
lie between 1,000 and 50,000 ohms for
most 6H6 tubes.

The 6H6 probe is built into a 2" x 2"
x 1" can, which may be made of any
convenient metal, and is entirely self-
contained. The tube socket, which
should be made of low-loss bakelite,
polystyrene, or ceramic material, is
mounted in the center of the can top,
its long mounting screws being used to
hold the bottom in place. The input
terminals are banana plugs, mounted
through clearance holes and secured to
a polystyrene strip held to the can by
a single screw seen between the plugs
in the external-view photographs.

The probe is connected to the Volt-
Ohmyst by means of a four-lead shield-
ed cable, the wires at one end of which
are connected directly to appropriate
circuit points within the probe can and
those at the other end to the four lugs
in an Amphenol 91-MC4M1 four-con-
tact microphone connector. This con-
nector is seen plainly on the end of the
cable in Fig. 3.

The female connector described
above is presented to a matching Am-
phenol 91-PC4M four-prong male chas-
sis connector which is seen on the side
of the VoltOhmyst case in Fig. 5. When
the probe is not in use, the cable may
be detached from the VoltOhmyst sim-
ply and quickly by means of these con-
nectors.

The male connector may be mounted
through the VoltOhmyst case with no
trouble. For this purpose, a 34-inch-

Fig. 4. Battery-operated probe, utilizing a 1A3 tube.

C1—0.02-ufd. mica cond. (2-0.01-ufd. units in
parallel)—Aerovox 1467

C.—0.1-ufd., 200-volt tub. cond.—Aerovox 284
By, B.—1l5-volt flashlight cells—Eveready

R—20-megohm, Vs-watt res.—Aerovox 1097
Ro—1-megohm, Y>-watt res.—Aecrovox 1097
§1-S.~—Sections of a d.p.s.t. toggle switch—Arrow
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diameter clearance hole is cut on the
right-hand side of the case (viewed
from the front of the instrument), four
inches from the bottom and 2% inches
from the front of the instrument. The
entire instrument should be removed
from the cabinet before cutting this
hole; but in the position indicated, the
chassis connector will clear amply all
wiring, circuit components, and chas-
sis. Nor is the instrument case disfig-
ured by presence of the connector. Its
smart plating furnishes a pleasing con-
trast with the gray wrinkle finish of
the VoltOhmyst case, as may be seen
by inspection of Figs. 1 and 5.
Insulated leads of flexible hookup
wire are run from the “active leads”
of the chassis connector to the two
poles of the VoltOhmyst “DC VOLTS”
input jack; also from the remaining
two terminals of the connector to the
low-voltage terminals of the Volt-
Ohmyst power transformer. It is sug-
gested that the No. 1 and No. 2 pins
be connected to the heater-voltage
winding; No. 3 and No. 4 to the d.c.

Fig. 5. Four-prong male connector shown
mounied on the case. for use with a.c. probe.
jack. Wiring within the probe at the
other end of the cable will be arranged
in the corresponding manner.

After wiring has been completed and
checked for correctness, and the Volt-
Ohmyst is replaced in its case, adjust-
ments may be made. With the probe
disconnected from the instrument, the
VoltOhmyst is switched on and allowed
a reasonable period to come up to nor-
mal operating temperature. Its meter
is then set accurately to zero, employ-
ing the electrical zero adjustment, and
ihe probe is plugged-in. The operator
must be careful at this point that there
are no stray a.c. fields near the probe,
otherwise the two banana plugs will
have to be shorted by a stout jumper
connected between them.

As the probe tube comes up to oper-
ating temperature, the meter will be
deflected off zero, above or below, de-
pending upon the setting of the Volt-
Ohmyst switch. The value of R2 (Fig.
2) is then adjusted to bring the meter
reading back exactly to zero. This set-
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ting is now permanent and the probe-
can bottom may be screwed in place.
The probe will be ready for operation,
after R2 has been adjusted.
High-frequency a.c. voltages which
are to be measured are then prescnted
to the two input terminals of the probe
and the meter deflection noted. The
meter deflection should be up-scale; if
not, the polarity switch must be re-
versed. The VoltOhmyst is set on ap-
propriate d.c. voltage ranges for probe
operation. The readings, given directly
by the meter, will be a.c. peak values
above about ten volts. Below ten volts,
the indication is somewhat less than
peak, although not r.m.s., due to the
low-voltage characteristic of the recti-
fier tube. A special curve may be plot-
ted for an individual 6H6 tube to show
cxact peak a.c. values against the low-
range d.c. indications of the Volt-
Ohmyst. In order that the reader may
rapidly compare peak and r.m.s. values
of input voltages, the graph of Fig.
6 has been prepared. Abscissas, in this
case, show r.nm.s. values, ordinates, and
peak values. Thus, the common line-
voltage value of 115 volts r.m.s. is found
to be equal to 162.6 volts peak. The
6H6 probe is not recommended for the
direct measurement of voltages higher
than 117 rm.s. (165.4 peak). An exter-
nal voltage divider may be used for
higher values and may be connected di-
rectly to the probe input terminals.

Rattery-Type Probe

In many varieties of high-radio-fre-
quency measurements, it is desirable
to isolate as much of the measuring
equipment as possible from the voltage
source and the power line. In such
cases, a battery-operated diode probe
will be necessary when an instrument
of the VoltOhmyst type is converted
for high-frequency voltage mecasure-
ments. A satisfactory battery-type
probe is shown in the circuit diagram
of Fig. 4 and in the photographs of Fig.
7 showing internal and external views.

This probe employs a single-flash-
light cell-operated high-frequency di-
ode—type 1A3. This tube has been de-
signed speccifically for ultra-high-fre-
quency service and has an input reso-
nant frequency of 1,000 megacycles,
far beyond the frequencies commonly
handled by experimenters. Unlike
other dry cecll operated tubes, the 1A3
is an indirectly-heated cathode type.

Other advantages of this miniature
button-base tube are its low values of
interelectrode capacitance. For exam-
ple, average values are plate-cathode,
0.4 wufd.; plate-heater, 0.6 wufd.; and
heater-cathode, 0.6 uufd. Like the 6H6,
this rectifier will handle up to 117 volts
r.m.s. (165.4 volts peak).

It will be seen from Fig. 4 that the
circuit of the 1A3 probe is similar to
that of the 6H6 accessory just de-
scribed, except that the loss of the sec-
ond diode makes it necessary to em-
ploy a bucking battery. C1 is 0.02 pfd.
and is comprised by two 0.01-xfd. mica
capacitors connected in parallel and
mounted as close together as practica-
ble. Rectifier load resistor, R1, is 20

June., 1911

Fig. 6.

Graph used with the a.c. and battery-operated

probes to convert peak voltages measured to r.m.s. values.

megohms and may be either % or %
watt in size. R2 is a 1-megohm filter
resistor, which with C2, a .1-ufd. filter
capacitor, serves to remove the a.c.
component from the rectifier output.
The bucking circuit consists of the sin-
gle cell, B1, and the potentiometer, R3.
A switch, 81, opens this circuit to pre-
vent cell drain when the probe is not
in use, and is ganged with the switch
S2 in the heater circuit. All of the cir-
cuit components within the dashed line
are mounted within a small metal box
(the “input box”) placed near the Voli-
Ohmyst. The output leads terminate
in a standard phone plug which is in-
serted into the VoltOhmyst “DC
VOLTS” jack when the probe is in use.

Fig. 7.
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Physical characteristics of the bat-
tery-type probe may be ascertained
from the external and internal views,
clearly shown in Fig. 7. This is a
simple assembly made with a minimum
of parts. The probe container is an
electrolytic capacitor can—1% inch in
diameter and 4% inches long. The end
plate is turned from high-grade bake-
lite (although better high-frequency
operation might be expected if polysty-
rene or a ceramic material is used)
and is a quarter-inch thick and ap-
proximately 131" in diameter. This
disc was simply turned down to give a
reasonably snug fit. For mounting the
end plate in the enclosing can, two

(Continued on page 75)

External and internal views of the battery-operated r.f. measuring probe.
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MOBILE TRANSCEIVER _
FOR 2v2 METERS

Easily-operated mobile transceiver, constructed from avail-

able paris. for operdtion inthe WERS 21/, ~-meter wave band.

By HOWARD A. BOWMAN. W60QIR

[

Transceiver, power supply. and speaker case, constructed in three
Transceiver controls are, from left to right, frequency
regeneration,

separate units.

adjustment, send-receive switch,

FTER reading a good many ar-
f ticles regarding mobile WERS

-operation, the writer came to
the conclusion that none of the exist-
ing designs provided exactly the sort of
apparatus which met his demands.

Most transmitters were made to fit
inside the glove compartment. This
does not seem to be a particularly
good idea, for it precludes the possibil-
ity of using the glove compartment for
other purposes, and makes difficult the
attachment of power cables and an-
tenna leads.

Too, most jobs call for a 300-volt
100-milliampere plate power supply.
Now, it is readily possible to convert
an old power transformer to such serv-

and audio gain.

ice, but it seems almost impossible to
secure a heavy-duty vibrator which
will handle the necessary primary cur-
rent.

Smaller power

transformers are

EDITOR'S NOTE: This article presents e
miobile version of a studio unit whi