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Radar Checks Ability of

Plane to Attack With

Demoralizing Surprise

(Editor's Note: The busic principle of radar, the radio “eyes"
of the armed forces, was discovered in 1022 by Dr. Albert Hoyt
Taylor of the naval research laboratory, He noticed that radio
waves were flected by passing ships despite fog or darkness,
The nuvy did nothing about his dizcovery, but with several loyal
assoclates he persisted in research until in 1930 it was found that

those same waves would detect

airplanes—a revelutionary fact

#n warfare. John M. Hightower of the Associaled Press takes up
the story at that point in this third of six dally installments)

By JOHN M. HIGHTOWER
(Copyright By The Associated Press)
WASHINGTON, June 23 (T—ALl that time—June, 1930—the
developers of radar realized that their discoveries had gone far

beyond original expectations,

Here was a method which sharply limited the airplane’s then
unchecked ability to attack with surprise and demoralize defens-

es before they gol into action.

Here was one of the greatest tactical advances in warfare
since the original evolution of the military uses of aircraft.

Experiments

There followed several
months of intensive experi
menis with aircraft detection,
Various radio frequencies were
tried out. Dr. Albert Hoyt Tay-
lor and his associates, including
Carlos B. Mirick, who then di-
rected the naval research lab-
oratory's aircraft radio section,

spent wecks bouncing waves off |
planes around the naval air sta- |

tion and along the Mount Vern-
on boulevard on the Virginia
side of the Potomac. Mirick's
Job was to keep a pholographlc
record of the cxperiments,
which he did with outstanding
[ Taylor said.

Even the dirigible Akron,
which happened to be in the
vicinity, was subjected to a few
wave bombardments just to
make sure that airships as well
as planes could be picked up.

Used Regular Waves

All this work was carried on
with regular radio waves, rath.
er than with the pulses used in
measuring the Kennelly-Heavi-
side layer (the world's electric
roof, about 150 miles up). These
waves required comparatively
elumsy apparatus, including
two widely separated antennae
—aone for sending, the other for
receiving.

This bothered Taylor consid-
erably, for he was a naval sci-
entist seeking to develop a ma-
chine compact and simple
enough to install on a ship with-
out cluttering it up and antag-
onizing the officers.

"The apparatus was entirely
effective, however, and not too
clumsy for use on land. At one
time Taylor worked out a com-
plete d system for the
city of Washington using the
detection equipment then de-
veloped. So Information about
the experiments and their possi-
bilities In defense of the coun-
try ageinst air attack was turn-
ed over to the army in 1832.

Army research, like that of

|less alone for
'months.

the navy, was then starved for
{funds, and no vigorous progress
along the lines suggested by
Taylor was made before 1036,
The research and develop
ment then undertaken by the
army signal corps eventually
led to the system of radar pro-

tection set up around the coast: |

al frontiers of the United States
to detect the presence of air-
craft while they still are many
miles from land.

Protection Unsolved

This left unsolved the prob-
lem of what to do about pro-
tecting the navy’s ships against
air attack. For a time the best
brains of the research labora-
tory were baffled. That is,
whenever they got a few guick
minutes to think about the
problem. For radio detection
was then but one. and by offi-
cial standards a minor one, of
NLR's projects.

One day Leo C. Young, an as-
sociate of Taylor, strolled into
Taylor's office with a hopeful
gleam in his eves,

“Remember the Kennelly-
Heaviside experiments?” he
asked, “Why don't we do this
thing with pulses?”

Long Way Up

“Well,” Taylor replied, “it's
a long way up there to the
ionosphere. That gives you a
long time-interval between
emission of the pulse and its re-
ception, which is probably why
the pulse worked so well in
those experiments. I doubt
whether it would work on ship.
board, considering the compact
apparatus and the short distanc.
es we must work with there.”

But Taylor never was a man
to reject an idea simply because
he disagreed with it. He told
Young to begin work on the
pulse principle.

Young started a new line of
resenrch and worked more or

His problem was typi-

cal of all those encountered, be-
fore and after, in radar develop-
ment.  The scientists were al.
ways reaching out for the un-
known and the untried; a new
electrical gadget, a different
coil, or sparkgap or vacuum
tube, might be the missing link
needed to bring weeks of brain-
wracking Iabor to fruition.

three or [our|

By this time a number of in-
dividual navy officers, including
| Harold G. Bowen, then a cap-
tain, were much interested in
the plane detection work. To
understand the intensity of their

interest it is only necessary to
| recall that for 10 years, General
i\\'mlam Mitchell, the prophet of
[air power, had been preaching
Ilhe doom of the warship,

| Technical Progress

| During those 10 ycars the
commercially - valuable airplane
|had made enormous technical
“progress’” shipboard anti-air-
craft defense, seemingly with no
conceivable commercial uses,
had not.

Busy with civilian goods, pri-
vate research agencies were not
interested in solving problems in
preparation
dreamed of war, If there wasn't
a predictable percentage of prof-
lit in a project through public ex-

ploitation, no board of directors
could afford to approve it. What-
ever progress was made would
have to be made by the govern-
ment itself,

Taylor Report

Back in November 1830, Tay-
lor had made a comprehensive
report to the navy's bureau of

engineering, of which Bowen was | vinced that only

then assistant chief, entitled “Ra-

dio-Echo Signals From Moving
Objects.”

The paper told about detection

| of ships and planes, how and why

| they were detected and what the |

| tactical possibilities were.
| The admirals at the navy de-
| pariment did not even have to
digest the thing. It was all there
/in highly assimilable form, like
precooked baby food. This time
Taylor got results.
Oisobeyed Orders
For 10 years he had taken

funds from other research pro-
jects and disobeyed orders to di-
vert physicists from werk the
navy thought more important
|In all that time he and his loyal
| associntes, like men following a
vision, never had become really
disheartened. never had decided
| to throw down their tools in dis-
gust and wait until the navy and
the nation got ready to help
them. Always, whenever a mo-
ment could be spared or stolen,
| they worked on radio detection.

The enginecring bureau's ra-
dio division studied Taylor's re-

for some distant|

port, which contained the first
formal statement of airplane de-
tection work, for two months,
then officially assigned the lab-
omtory this problem:

“Investigate the use of radio
fo detect the presence of enemy
vessels and aireraft. Special em-
phasis is placed on the contiden:
tial nature of this problem."

The emphasis on confidence by
those whose responsibility it was
to handle security was a bit be
lated, Publication of the articles
of Kennelly-heaviside measure-
ments had given our futureg allies,
the British—and it must be as
sumed our future enemies as
well—the tip-off on radio detec-
tion,

Secret Not Kept

Had the ban been placed when
Taylor first proposed his de-
stroyer experiments in 1822, the
secret might have been kept from
the Germans and Japanese—and
could have been given to the
British as many other secret de
vices, including our bombsights,
were given. The belated secrecy
order did serve to keep confi-
dential from January, 1831, un-
til April, 1943, the main facts
and technical progress of radar.

Following. the order, other
navy bureaus were informed of
the work in progress, and some
got busy with ideas for practical
application. In October, 1831,
Bowen sent along to the labora:
tory & number of these ideas and
suggestions for possible experi-
ments. Taylor and his men had
so far anticipated radars poten-
tialitiea that he was able to reply
immediately that all the propos-
als had previously been studied
and found to be practical and
possible. He urged intensifica-
tion of research.

Taylor Struggles

While Taylor, whose field was
much broader than radar study
alone, struggled for necissary
recognition and funds, You in
his laboratory worked almost day
and night to discover and prove
a technique for the pulse system
of plane detection. He was con-
with pulses
would a workable system ever be
evolved.

“Alter three or four months,
during which Young was more or
lees alone,”” Taylor sayvs, "I told
him he had to have some help.
And that's when I threw Mr.
Page in. Not long after he got
on the job he did so well that
we gave him an assistant, and he
carried on.

“Page has made more contri-| came to tubes

Hamline was a sectarian college
and he had first gone there to
become a Methodist minister,
The jump to physics, which he
explains as due to “my natural
tendencies,” I8 not so odd as il
might seem singe ‘he Kives his
work the same burning inner
enthusiasm with which he might
have embarked ypon & minister-
ial carcer,
Quist Man

Outwardly he is a qulet, shy
man distinguishoed In appearance
by a slight professional stoop, #
tuft of chin whiskers and neal,
Rrayish haiv  topping a  stills
yvouthful face., He g In sharvp

contrast to Taylor, who is & man |

of rugged qualities gnd easy, col-
orful flow of language.

During 1934 Taylor gave Page
the radar job as a fulltime as
signment and later detniled to
him, as an assistant, & Young
physieist from the University of
Montana, who had been at NRL
since 1920

Young, alert, wffable in an
casy, squiare-cut mannor, Roboert
C. Guthrip was a natural work:
ing mate for Page, The two men
have been closely and profitably
associated for a decade,

Their advent on the radar
scene marked the passing of the
main radar development into the
hands of a new generation,

Checking Point

This fact serves as a checking |

point for what had happened in
radio development outside the
naval research-lnboratory at that
lime, and it is interesting 1o
note that while great strides had
been made in such potentinlly
commercial fields as television,
there was but little that contrib-
uted directly to work on radar
This instrument in America was
Basically developed from start to

BANKERS NAVE
TILLOTSON AS
GEPRESIDENT

PORTLAND, June 21 (M—
Oregon bankors are demuanding
abolition of the federally spons
sored production credit associa.
tions and the Home Owners Loan
corporation,

Resolutions at the annual State
Bankers' association convention
yeaterday charged the organiza.
tHons ate wasting public funds
and compeling unfairly with pri-
vite lenders.

L. E. Calbe, Portland, was
clected president; Milchell Til
lotson, Klamath Falls, viee pres
ident; 5. E. Glerde, Portland,
treasurer; Joseph Rogers, Baker,
chalrman of the executive com-
mitlee.

SEEN LD I
FALLTY BOMB St

WASHINGTON, June 23 1
J. Edgar  Hoover  announced
Tuesdny that seven persons hid
been nrrested at Rochester, N. Y.,
on charges of sabotage in connec-
fion with the allegedly faulty |
manufacture of incendiary bombs
and hand grenades for the United
States armed forces and thelr al.

finish by the scientists on the
2 lies at the Antonelli Fire Works
Potomac, Compnny In S L
) & Spence f
One type of cquipment for sy \ x ’ SRR
which they had gone to the| poover, director of the FBI
outside world all along, and con- | : '
o & vitiel those arrested were charged
tinued to go, was the vacuum e . ety

tube. Early in the game they
tried out a variety of tubes and
quickly found that only  two
were suitable for their hard use

Both of those were manuflae
tured f{or radlo  amateurs,
“hams.” Taylor and Page give

the anonymous thousands of old-

time hame great credit for their

unwitting contribution to radar.
Tough Fellows

YA ham," sald Tavlor, “"was a

tough fellow to please when it

If he was trying

butions to modern radar than| s falk with Des Moines and he

any other man."

While Tayior, Yéung, Gebhard |
and most of the others at the|

laboratory were veterans, Rob-

couldn't reach it, he would mere
ly turn up the power. It didn't
bother him if he put 150 walts
on a 30-walt tube, If the tube

erif M. age was a youngster, but| burned out, he just/ thought It

a brilliant worker, passionately | wasn't any good.

S0 he'd raise

devoted to physics. He had gone | hell and get a new one.

directly to NRL from Hamline
university, 8t. Paul, Minn.,

“Those tubes we used woere

in| built to meet the demands of the

1927. Jens M. Rysgaerd, physicist| ham. Anything less rugged was
and personal friend of Taylor's|not suitable for our purposes.’

at Hamline, had given Page such

Page and Guthrie were using

a glowing recommendation that|those ham tubes In their first ex-
when a new man was needed, he periments and it was not until
was chosen. | seyeral years later that funds

Despite his extraordinary rec-l'beclmc available for adequate
ord in physics, Page had not al-| purchases of lubes specifically-

ways ben interested in that work. 'designed for radar requirements

with “wilfully failing to properly
load the powder churge in the
bombs and grenades,' and it was
charged that there were attempis
made al=zo (o pass material pre.
viously rejected by the army in.
speclors.
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Attention
To Comply With
The New

Auto Law

Get the Proper
Insurance From

Hans Norland

Promp! Personal Service
—and You'll Be Surprised
How Low the Rales Are.
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Office 7176 — Home 3827
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N o other cigarette made is
as chock-full of good smoking qualities as
CHESTERFIELD. They’re MILDER.
They’re COOLER-SMOKING. They’re
definitely BETTER-TASTING.

Ti'zeir Right Combination of the finest aromatic Turk-
ish tobacco and the choicest of several American
varieties brings out the finer qualities of each tobacco.
It’s a combination that really Satisfies.

Trade News

Interqsting Notes of Harald
and News Advertisers, Their
Products and Activities

At the very tip of Cape Cod
Ix n quaint old village, Province
town. For yenrs actors, writers
and artists have made It thele
summer  playgeound.  One of
those artjsts Is named Peler
Hunt, Peter Hunt owna a shop
called the Peasant Village. There,
for years, he has taken old, out
dated furniture, much of it just
ploin Junk, and with a scrows
driver and saw and a litle paint
and his own ken sense of humor,
turned It into new furnlture;
furniture that style consclous
home owners are proud to have
in their homes.

A pleture frame may hecome
a colfee table, n batlered bureau
may become a charming chest for |
bedroom or hall, It doesn't mat- |
tor if the piece Is marred or
ugly. Some of the worst atrocl
ties in your atlie come put best
of all,

So,

A new A0page DuPont

THFFC VIOLATOR
P BALTO I

Ball for aix traftle tickets
handed out by clty pollee over
the weokend have been pald.
They are s follows:

Rollln Tuter, Improper park-
Ing. Ball of $2 paid.

Emil Paxtogs, parking In lond.
Ing zone, Bail of §1 paid.

H, B Baker, overtime in thea
tre parking. $1 pald.

John Compton, overtime park-
ing, 81 paid,

C, H, Reeves, overtime park.
Ing, $1 paid,

Carroll Chapin, overtime park-
Ing. $1 paid,

LOGANSPORT, Ind, (Ah— A

slgn in a Logansport barber shop

pnnounces “shaves $1° because,
explained owner Pat Branigan,
"I Just don’t like to shave peo-
ple.*

He said he likes only to eut
halr, so he put up the sign to

discourage bewhlskered custom:

baoklet in eolor, largely by Peter | % In the three months that the

Hunt, tels you how to trangform
outdated, castoff furniture Inte
sparkling, charming, colorful
pleces that are in tune with mod-
ern times,

You muay secure a copy of
“How to Transform Outdated
Furnitude' from ¥, R; Hauger, |

sign han been in the window only
two customers have inslsted up-

on ghaves regardless of the cost,

Hranigan said.

518 Market street, This ls prace
tienl wardime theift——thrift with
fun—auggested by DulPont,

MONTGOMERY WARD
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HOSE

Regularly 75¢

on your hose this summer by

. Phene

Lady, you're In luckl Here's your chance fo save moneyl

seml-sheer 100 denier rayons now, during our exciting
three-day sole. 42 gauge . . . reinforced top and feet’
%, .ina wide seluction of rich warm shades. Come and
buy vourself several poirs and savel In sizes 8% 1o 1014,

Ninth Street, Cor. Pine

stocking up on these lovely

Illl. |




