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AP TEIN (0],

® Amphenol offers highly developed ability to
design and produce electrical components of
the most critically engineered type. This skill is
based on many years of experience in radio since
its pioneering stages—now deepened and strength-
ened by the extreme demands of war production.

Fortunately Amphenol’'s great capacity is
available at a time when the whole science of
Electronics is coming into its own. Amphenol is
ready to play as big a part in its own phase of the
Electronic Industry, as Electronics will play in
the post-war world.
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| WILL TRAIN YOU TO START

A SPARE TIME ©OR FULL TIME

ADIO SERVICE BUSINESS
ITHOUT CAPITAL

The men at the right are just a few of many
{ have trained. at home in their spare time, to
he Radio Technicians. They are now operating
their own successful spare time or full time Ra-

YOU Bu“d These and Many dio  businesses. Hundreds of other men 1

trained are holding pood jobs in practically

. . . . every branch of Radio. as Radio Technicians or

other Radlo c"’cults WI“’I Operators. Doesn’t this PROVE that my *50-50

Methiod”” of training can give you, in your spare

e f P I s l time at home, BOTH a thorough knowledge of

6 Klts 0 arts . llpp y Radio principles and the PRACTICAL experi-

ence you need 1o help you make more money in
the fast-growing Radio industry?

J. €. SMITH.
PRESIDENT
National Radio
{nstitute
21st yvear of
Training Men
for Success
in Radio

By the time you’ve conducted 60 sets of Right now vou haxe excellent o it e
A - H iy 3 A : pportunities
Experiments with Radio Parts I supply, to get a good job in this busy tield with a bright

made hundreds of measurements and ad- ; ; o e : d
3 I L peacetime future! 8o mail the Coupon and I'll
j(‘:"gtin%‘t:l'. vou'll ha\ee\raluab!eo(f)’dR&(ﬁTgr send you FREE my 64-page. illustrated book,
8 ]f({ E.w_(pqngrv)c orag “Win  Rich Rewards in Radio.” It describes
part-time Radio job: many fascinating types of Radio jobs, tells how
N.K.I. trains you at home in spare time—how
vou get practical experience building and test-
ing Radio Circuits with SINX BIG KITS OF RA-
DIO PARTS [ send!
Bright Future for Well-Trained
Radio Technicians, Operators

Keeping old Radios working is booming the
Radio ltepair business. Profits are large. after-
the-war prospects are bright too. Think of the
new boom in Radio Sales and Servicing that’s
coming when new Radios are again available—
when Frequency Modulation and Electronics
can be promoted — when Television starts its
postwar expansion.

Broadcasting Stations, Aviation Radio, TI’o-
lice Radio, l.oudspeaker § ems, Radio Manu-
tacturing all offer good jobs to qualified Radio
men-—and most of these flelds have a big back-
fog of business that has built up during the war,
plus opportuniti to expand into new felds
opened by wartime developments. You may
never see a time again when it will be so easy

| Trained
These Men

You build the

ms o1
SUPERHETERO- to get a start in Radio!
DYNE CIRCUIT Many Beginners Soon Make $5, $10
a\bovel fonlamiﬁxt : a Week EXTRA in Spare Time
preselector osciLator- The dav you enroll for my Cowrse [ start sending
mixer-first  detector, vou EXTRA MONEY JOB SHERTS that hely w
) - o E R 5 5 = p ~how
Yqu build MEASUI}- i.f. stage, diode-de- low to make KENTRA money fixing Radios in spare
ING INSTRUMENT tector-a.v.c. stage and time white still learning. 1 send vou SIX biz kirs ot
above early in audio stage. It will tudlo parts as part of my Course. You LEARN Ra-
Course, useful for bring in local and dio rundumentals from my illustrated, easy-10-grasp
Radio work to pick up distant stations. Gs'v Tessons— PRACTTCLE what yvou learn by building reatl
EXTRA spare time the thrill of learning Radio Cireuits—and use your knowledge to make
nmoney. It is a vacu- at hOI:{e eve!#i!llsﬁ in TIRA money.
um tube multimeter, spare time while you 5
measures A.C., D.C., put the set through F:;‘\dlloultl Iwn)asl’N.\'R.l.‘ g‘an IDO f.or viou
R.F. volts, D.C. cur- fascinating testal MAIL TiE COUPON for Sample Lesson and my

i4-page hook FRE MMy book “Win Rich Rewards in
Rudio.”” is packed with facts—things yvou bnever Knew
about opportunities in Broadeasting, Radio Servicing,

rents, tvesistance, re-
ceiver output.

ok ey,
o

amn
ol now
EIF gy OPeray ),

.| Aviution Ladio, other Radiv tields. JMiog A yoa,OWn a8«
Building the A. M. Read the details about my Course—*50-50 Trai Q‘,("ad,({:s"‘t IO(lll:gI» al",e""'
SIGNAL GENERA- ing Merthod” —6 Experimental Kits—VEXTRA MON rn{;,',? a ,,.‘001 sel}$ fct g O
TOR at right will give JOB SIEETS. Sce the fascinating johs [adio offers v ..,ﬁ_—“ O ang” 10
you valuable experi- and how you can lrain at home. Read many letters e s-('?,\,,’943"$‘ 2

trom men I trained telling what they "‘71\'2;}
ing. No obligation. Just MAIL ON _in_an eun

velope or pasted on a penny postal!—}, E. SM{TH. &
President, Dept. JINR. National Radio tnstitute,
Washington 9, D. C. 5l

SAMPLE LESSON FREE
I will send vou a FREE Lesson, ‘‘Getting 6000; ga’”::M’:lciil:g%KN FREE

Acquainted With Receiver Servieing,”’ to show

ence. I’rovides ampli-
tude-modulated sig-
nals for test and ex-
perimental purposes.

e doing, earn

you how practical it is to train for Radio at H
howe in spare time. It’s a valuable lesson. ' J. E. SMITH, President, Dept. 4NR I
Study it—keep it—use it—wirhout obligation! ' National Radio Institute, Washington 9, D. C. I
< v g 4 Without obligating . ail your Sample lLesson and 64-page bDoOOK.
¥ lzaiferos 1Siirg Gbret enadheiys g e o bl e, I your, Suele el o 0 lemRa D '
Circuits work, gives hints H low  (No salesman will call. Please write plainly. [
: F adi 1 i f Aviati Radi
on Reeeiver Servieing, Lo- 2 H EfRocs e e o R H Oniriing Broadcasting Stations (]
H J H . i icia i A N Rad b
eating Defeets, Repair of GETTING ACQUAINTED WITH ' ) R - I o:w':r’é:in;véol.ge'%ad";o Stations B
R ] a ici ] hi and  Harb:
Loudspeaker, LF. Trans- RECEER SERVICING S parelilim egRad RS el 120 Dfonerating Ship and‘[Rarboy ]
Forme Tang ningy ] (If you have not decided which bralch you prefer—mail coupon tus []
QENLGE) Sheing’ i o § ets to help you decide.)
. » 5 o
denser, ete. 31 illustra- B
fions, ! g
l NUAME . . oeotsvsessosssovossroncae s oaen veceresesees. Age..
p 5 5 [ ] :
My Radio Course Includes § Adaress ... T i s . 8
TELEVISION - ELECTRONICS [ :
FREQUENCY MODULATION ' - L oo 0
|
. L----.-------------------.----.- e --J

December. 1914
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The United States Navy has awarded the men and women cf

Hallicrafters a special "Certificate of Achievement”. .. first award

of its kind ... for outstanding service with the radar-radio industries of Chicago in
speeding vital war material ta the Navy. Added to the four Army-Navy “E” awards,
‘this makes five times Hallicrafters workers have been cited for distinguished service.

‘They promise that this kind of service will be continued until total victory is ours.

* BUY A WAR EOND TODAY

|

hallicrafters ranin s .

THE HALLICRAFTERS CO.,, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S. A,

=
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VERYONE interested in the reproduction of sound — engineer,
tradesman, instructor, student or layman — should own these
four Monographs. Published by the Jensen Technical Service Depart-
ment in the interest of improved sound reproduction, they are the
first four numbers of a series. Up-to-date in factual information, re-
plete with useful charts, graphs and tables, they supply a world of
data, heretofore unobtainable, to guide in the sélection, installation
and operation of loud speakers. You will want not only these four
numbers but the rest of the series as announced from time to time.

MONOGRAPH No. 1: “Loud Specxker/Frequency-Response
Measurements.” Deals with one of the mo‘éfinterestinq and contro.
versial subjects in the field of acoustics. Discusses, among other”
topics, frequency response of the husftan ear, the influence of en¥i-
ronment on frequency response, the practical aspects of frequency-
response measurements. Amply~illustraied with charts and graphs.

MONOGRAPH No. 2: “Impedance Matching and Power Dis- -

tribution.” Discusses such subjects as multiple speaker connection,
volume control, design:f efficient transmission lines, and conversion
of volume levels to power and voltage. The tekt is supported by

¢ FREE to men in the Armed Services, and to
" Colleges, Tech’m'cal Schools and Libraries.

(
. : \ !
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| rour’ ellensen

Technical M(iino»g/raphs

twenty-eight drawings and tables. More than a score of questions
are described, illustrated and solved, including a comprehensive
sound system for a military installation.

MONOGRAPH No. 3: “Frequency Range in Music Repro-
duction.” What frequency range is needed for high fidelity repro-
duction? What are the maximum, useful audio frequency ranges’
under actual listening conditions? What are the practical limitations
on high fidelity reproduction even if perfect transmission, reception
and reproduction were possible? How much change in high frequency
cut-off is required to be just noticeable to the listener? All these
and many more questions are answered in this Jensen Monograph.

MONOGRAPH No. 4: "The Effective Reproduction of Speech.”
Explains why faithful speech reproduction requires a frequency
band almost as wide as for music, while amplified speech for
strictly communication purposes may be reproduced satisfactorily
within a narrower band because in this case the principal emphasis
is on such things as articulation, loudness, masking, and power
requirements. Presents useful conclusions and practical information
for everyone interested in speech reproduction.

Get any or all of these Monographs today from your Jensen jcb-
ber or dealer. Fill in the coupon and send with it 25¢ for each
copy desired, or clip a dollar bill to the coupon and get all four.

r-ﬂmm-mmﬁ-mmmn-ms‘m-1

RADIO MANUFACTURING COMPANY

6617 South Laramie Avenue, Chicago 38, lllinois

Send me:
[ Loud Speaker Frequency-Response Measurements
[J Impedance Matching and Power Distribution
[0 Frequency Range in Music Reproduction
[0 The Effective Reproduction of Speech
(Check one or more. Send 25c for each book ordered.)

NAME
ADDRESS ‘
CITY ZONE STATE

m“mmmmmmmmuzmmm_—-J

* RADIO NEWS
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War's end! . . . A thick wedge

of Mom'’s never forgotten ap-

ple pie instead of K Rations
. . . Civies instead of Skivies
. .. A table model radio in-
stead of a walky-talky. What-
ever war-born miracles may
be reflected in tomorrow’s
radio, you can depend upon
Foda to maintain its 25 year
tradition for advanced design

and dependable performance.

OF THE FUTURE
Famous Scnce Broadeasting Began!

Deeember, 1941
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AUDAX
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RELAYED-FLUX
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Long before this war began
AUDAX PICKUPS were in

SELECTIVE
SERVICE

Since pickups tirst became im-
portant commercially, the dis-
tinguished products of AUDAX
have been SELECTED wherever
and whenever the requirements
were exacting.

Today AUDAX magnetically
rowered pickups are SELECTED
for War contracts that demand
the highest standards of per-
formance, regardless of climatic
variations or severe handling.

Our stern peacctime standards,
maintained for so many years,
have proven comfortably ade-
quate to meet government speci-
fications.

The sharp, clean-cut facsimile
reproduction of MICRODYNE is
a marvel to all who have put it
to the only test that really mat-
the EAR TEST

ters . . .

AUDAK COMPANY

500-N Fifth Ave.. New York 18, N.Y.

Creators of High Grade Electrical
and Acoustical Apparatus Since 1915

Send for your copy of our informative
«“PICK-UPF FACTS”

* BUY
WAR BONDS

I

A NEGATIVE attitude very often

accounts for the financial predica-
ment in which many technicians find
themselves. C. F. Kettering of Gen-
eral Motors says ‘“Tell me just why it
can't be done. Once you have men-
tioned all the reasons in sufficient de-
tails, you have the problem more than
half solved.”

Too many engineers and technicians
take the basic negative approach to
any new idea. While it is true that
the average technically-trained man
knows the inherent technical difficul-
ties in a particular technical situation
almost at a glance, he knows why it
can’t be done. That is his first reac-
tion. Usually he makes no attempt
whatsoever to do anything further
about it. He rears up at the very first
technical objection. In three short
years Yankee ingenuity has caught up
with and surpassed Axis powers in
production, even though the latter had
a twelve year start. Many war plants
have placed signs in strategic spots
stating: “The difficult we do immedi-
ately; the impossible takes a little
longer.”

Faced with the problem of providing
adequate military equipment, particu-
larly radio, engineers in our field have
trained themselves almost overnight to
do the “impossible.” During their em-
ployment, they have had little occa-
sion to study the business aspects of
their livelihood from a postwar view-
point. They work under direct orders
from engineering, business and sales
departments, and when extra financial
rewards are to be divided, technicians
usually come in at the very tail end,
if at all.

The postwar salaries of technicians
will eventually come out of sales. We
know that a business lives and dies by
its income and yet many technicians
are not even slightly interested in the
selling end of a business. To be a suc-
cessful technician it is imperative that
he be sales minded. Before the war
only a very few technically-trained
engineers were found in executive posi-
tions. This is not the fault of those
who run things from the front office.
It is simply due to the fact that the en-
gineers have failed to appreciate the
importance of being business minded.
It is necessary for them, if they hope to
fatten their pay envelopes, to develop

a commercial viewpoint together with

their technical outlook.

If they take a negative attitude and
assume a “can’t be done” frame of
mind, we will in the future lose our

www americanradiohistorv com

Yankee ingenuity to produce things
that “can’t be done.” Wartime produc-
tion achievements such as jet-propelled
planes, radar, flying robots, sulfa-
drugs, penicillin, etc., are existing proof
that it “can be done.”

There has been announced, recently,
a postwar radio which will retail at
$6.00. It is a four-tube job and will be
mass-produced. Radio service-dealers
will be faced with the problem of com-
peting with such merchandise and it
will be imperative that their techni-
cians begin now to educate the cus-
tomer and to point out that even
though such sets do have ‘“price ap-
peal” they cannot possibly offer quality
reception.

Every effort should be made now to
train service technicians in the art of
selling. They’ll need it! There is
plenty of opportunity for them to do a
great deal of missionary work which,
in later years, will help to raise the
standards of radio instead of lowering
them. Nothing can be done to prevent
mass production of $6.00 sets, but the
very existence of these receivers should
not cut too deeply into quality mer-
chandise providing the features of bet-
ter sets are stressed to potential cus-
tomers long before the technician is
faced with the problem of the inevit-
able competition.

And don’t kid yourself about thou-
sands of GI's not being qualified to en-
ter the radio service business when
they come back. Many have received
specialized training courses. They have
learned more about electronics in
eighteen-month courses than the aver-
age technician acquires in many years.
Thousands of them will be highly qual-
ified to sell and service television.
They, too, must become sales-minded.
When they do, our postwar industry
will have a valuable asset.

GI Joe has learned that a “negative
attitude” can’t win a war. Industry
knows it can be done—and they’ve set
production records that are the envy
of every other nation on earth. Estab-
lished radio service-dealers at home
have kept sets in operation by a sheer
positive attitude. If they keep this
frame of mind, all will be well. If not
—competition will force them to re-
treat.

Even though there will be literally
thousands of highly-trained technicians
in industry after the war, there will be
very few who will reach the top if they
fail to recognize the importance of be-
coming sales and business minded in
future years. O.R.

RADIO NEWS
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in every theater of wur, Delco radlo and eledromc equipment is helpmg to coordmute
the movement of Allied tanks, aircraft, ships, moblle artillery and field units. Besides
these military apphcahons, millions of De!co auto radios are in use hoth at home
and abroad. Whatever the requirement and wherever they serve, Delco Radio prod-
ucts are respected as: un-eﬂ‘echve combmatmn of engineering vision, manufacfurmg
precision. Delco Radio Dwusnon, General Motors Corporation, Kokomo, Indiana.

Put Your Dol!ar‘ in Actmn-—-—BUY MORE WAR BONDS

DIVSSION OF

. @@Q]@E’&/AEL MO?@E:K@

December, 1944
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Perfection is Our Aim!

In every industry there are various methods of turning out
products for similar use requirements. Usually there is one best
way — a way based on developing and following certain tested
techniques — proved processes that in themselves guarantee
uniform quality every step of the way.

James Knights owes its reputation for unquestioned dependabi-
lity to a steadfast determination of finding the one best way
of carrying out every manufacturing operation. The culmination
is a certainty — the positive assurance of better operating per-
formance for every Jaumes Knights Crystal.

The JAMES KNIGHTS Co.

SANDWICH, ILLINOIS

CRYSTALS FOR THE CRITICAL

io RADIO NEWS
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Twenty seven years ago she started work at C-D.

That was in our first plant.

She is still with us. But the scene has changed.
Equipment undreamed of in 1917, now speeds
millions of capacitors to the great names 1n
American industry.

Here at C-D long service is not unusual. In our
six plants we have many old-timers.
Their love for the job, their fierce pride in
perfection, their insistence on maintaining qual-
ity standards is an “extra” you get from C-D.
An “extra” that means long, stable capacitor life.

Engineers know this. That’s why there are more
C.D’s in use than any other make.

If you have a capacitor problem, one of our
basic innovations in design, engineering or
manufacture may be the answer.
Write to Cornell-Dubilier Electric Corporation,
South Plainfield, New Jersey.

other plants: New Bedford, Brookline,
Worcester, Mass., and Providence, R. I

December, 1944
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The No, 90600 Series
of Absorption Frequency Meters

Both inexpensive laboratory and protected
sturdy field types of this popular series of
compact direct reading frequency meters are
available in ranges from 300 megocycles to
200 kilocycles. Can be poked inte small
shield compartments, coil cans, corners of
chassis, otc., to check harmonics; parasifics;
oscillotor-doubler, etc., tank tuning; and a
host of other such applications. Quickly en-
ables the design engineer to find out whatis
really "'going on'"in a circuit.

JAMES MILLEN

MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

W

Presenting latest l'niormalicnl,_gn the Radio Industry.

PORTABLE TRANSMITTERS.
ROLLED INT® the thick of invasion
waves, carried the invasion news from
the beaches along the southern coast of
France. NBC correspondent, Chester
Morrison, reported the activities of the
invading troops from a landing craft.
His broadcast was relayed to Rome and
Algiers. From those points it was
transmitted to this country.

Since June 13, a mobile transmitter
has been used to transmit programs
from France. This station has the call
letters PX and is operated by Press
Wireless.

In the Far East mobile and fixed
transmitters are serving to provide en-
tertainment to the boys there and news
to the world at large. Reporting from
New Guinea, Lt. Col. K. R. Dyke, In-
formation Education Officer, U. S.
Army Forces in the Far East, says that
an eight station “jungle network” is in-
operation from one end of New Guinea
to the other. The stations consist of a
1000 watt, 450, 250, and several 50-watt
stations. The network, of course, is
unlike the line hookups we have here.
Instead a master schedule is used. Col.
Dyke, who was with NBC before he
entered the service, has quite an as-
sortment of radiomen in his group.
They include D. Wells, of WHO, John
Dietrick, WOSU and many others from
NBC, CBS, Mutual, and some indepen-
dent stations. Another Far East net-
work that is gaining fame is the “mos-
quito network” that operates in the
same fashion as the “jungle network.”

Operating under tremendous handi-
caps these networks have initiated
services that have won the admiration
of those in and out of radio. And when
the full story can be told, many new
pages of epochal progress in science
will be recorded.

THE STORY OF BROADCASTING
IN THE YEARS TO COIME was told
effectively by scores of government
and industry experts at the historic
FCC allocation hearings in Washing-
ton. While no decisions were reached,
as this column goes to press, it appears
as if many proposals affecting broad-
casting in various theaters of opera-
tion would be adopted.

The importance of the hearings was
stressed by FFCC chairman James Law-
rence Fly who opened the sessions. He
pointed out that we face one of the
greatest responsibilities which has fall-
en on the shoulders of any group.
These hearings, he said, should provide
data which will aid in determining
what frequencies or bands of frequen-
cies should be allocated to various
classes of nongovernmental service.

The standard broadcast band was

WwwWw americanradiohistorv com

among the first of the topics to be dis-
cussed by specialists present at the
hearing. Included in this broadcast
expert group were: Howard Frazier,
director of engineering of NAB and
chairman of RTPB panel 4; C. H.
Owen, FCC broadcast engineer; Paul
Godley, consulting radio engineer;
Harold Ryan, NAB President; and W.
F. Cotter, of Stromberg-Carlson. Mr.
Frazier recommended that the present
standard broadcast band be lowered
from 550 to 520 ke. This would pro-
vide, he pointed out, three more chan-
nels at the lower end of the broadcast
band affording wider coverage, better
service in areas where it is now needed,
and elimination of present interference
between stations. He also indicated
that the frequencies of 200 to 400 kec.
for rural area service are also under
study. Paul Godley declared that the
520 to 540 band is unsuitable for use of
clear-channel service since it intro-
duces secondary nighttime coverage
over wide areas. The added bands, he
said, should be used to make possible
a very few regional stations or 100 to
150 new local channel stations or a
combination of both. Mr. Godley also
indicated that there is a possibility of
interference from ship-to-shore signals
and auto-alarm systems on board
ships. Thus, he said, it would be wise
to use these channels for local radio
service. Discussing the set manufac-
turer’s view on these additional bands,
Mr. Cotter said that less than 1% of
the present receivers are equipped to
receive 520- or 530-kc. bands, although
most sets can receive on 540 ke. He
indicated that it might be too costly to
attempt to convert present receivers to
include the new frequencies. The prob-
lem of interference on the 520-ke. band
also was discussed. Paul Godley de-
clared that the conversion objection of
the receiver manufacturers was trivial
in view of the advantages of an ex-
panded standard broadcast band.

An interesting breakdown of listen-
ing habits was offered by Harold Ryan.
He pointed out that radio is listened to
by 83.7% of all urban families on an
average of five hours and four minutes
each day, while rural listeners tune in
on an average of five hours and eigh-
teen minutes a day. Mr. Owen declared
that during the nighttime 17.4% of the
population and roughly 56.8% of the
land area of the country do not receive
primary service. However, he said, al-
most every section of the country gets
secondary service or skyway signal
transmissions from at least one and
more probably several broadcast sta-
tions. The daytime primary service
does not go to 8.7% of the population

(Continued on page 16)
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MR TROUBl%«SHOOTER

Thanks, Mr. G. 1. You’re close to our s 35
R ) thoughts. All of us in radio know the e R
ol e world-wide job you’re doing in the By ST
g Signal Corps.

We know who you are. You're the
radio ham across the street, the boy
home from college who burned the
midnight oil in the attic and rigged
his aerial from the highest mast.
You’re the telephone man. You’re the
obliging young fellow from the light-
ing company. You're the serviceman
who fixed our radio set the day before
$ 4 ‘ the World’s Series. You're the radio
engineer who added brains to that set.
/£ We don’t know where you’re seeing

action but we know that you are belp- |

ing it. Crawling out ahead of artillery.

+ Scrambling from one fox-hole to

another. Rolling up telephone wire

almost to the muzzles of enemy guns.

- Operating and servicing communica-

tion systems so that the attack may

/ roll forward. Hunting booby traps.
Saving lives.

Come back, Mr. G. L, just as sgon
as your trouble-shooting is done. Radio
will need you—your skill—your sure-
ness. Radio will not forget your part
in victory. Solar Manufacturing Corp.,

285 Madison Ave., New York 17,N.Y.

CAPACITORS AND RADIO NOISE-SUPPRESSION FILTERS

December. 1944 13
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It is only one of the “Multiple Tests”

X-Ray O.K.-your final assurance
of a perfect tube from Federal.

Every Federal water cooled tube must
pass this pre-shipment test.

Federal makes to bring you the ultimate
in vacuum tubes. Every known test of
mechanical and electronic perfection is a
Federal “must” . .. tubes are tested for
high-voltage overload. . . shelf life is given
to prevent shipment of tubes with glass strains -
orslow leaks . .. and a findl, all-inclusive, op- -
eration test leaves nothing to conjecture. :

Federal’s “Multiple Testing” adds up to longer
tube life . .. uniform electrical characteristics . ..
and lower cost of operation. Radio men acknowl-
edge that “Federal always has made BETTER Tubes.”

Radio Ranges and Instrument
Landing Svstems manufac-
tured by Federal mark the
principal air routes of the
nation and control the land-
ingat many leadingairports.
Pioneers in the develop-
ment of Aerial Navigation
Equipment, Federal has
made spectacular contri-
butions to aviation prog-
ress. '
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Only 114 inches in height. For
continuous operation on AC and
DC voltages up to 110-115.
Double pole, double throw. This
Relay described in data Bulletin
104. Send for a copy.

FOR MANY PURPOSES

The Ward Leonard Midget Metal Base Relay has proven
so satisfactory and dependable that several adaptations
have been made in it to give it even wider application.
The relays shown above are the original relay, one with
auxiliary contact and one with porcelain insulation.

These relays may be furnished with studs in place of

WARD LEONARD

RELAYS - RESISTORS - RHEOSTATS

Electric control SWLZ devices since 1892,

metal basecs.

WARD LECNARD ELECTRIC COMPANY, 47 SOUTH STREET, MOUNT VERNON, NEW YORK

December, 1944
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FASHION

syl MAN

FRANK FAX

SAVE YOUR SUITS — WEAR
SYLVANIA WORK CLOTHES

T

This service coat is
a knee-length, double
strength herringbone-
weave dungaree.
Roomy pockets at
arm’s length. Can be
buttoned far down
the front to protect
street clothes. Avail-
able in sizes 36, 38,
40, 42 and 44. Price
each: $1.95,

This service apron,
made of heavy green
duck, has three
tools-and-parts
pockets. Just the
thing to impress
customers with your
efficiency and neat-
ness. Buy several, so
you'll always have
a clean one. Price:
only 25 cents

This service jacket is
made of the same
tough material as the
service coat. Single-
breasted, three large
pockets, full-length
sleeves. Just as suit-
able for shop wear as
service calls. Avail-
able in sizes 36, 38,
40, 42 and 44. Price:
$1.75

-

Order from your Sylvan:a Jobber or direct
from: Frank Fax, Department RN-12, Sylvania
Electric Products Inc., Emporium, Pa.

SYLVANIA erecrric prooucs e,

RADIO DIVISION
16
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(Continued from page 12)
and 33% of the land area. Incidental-
ly, primary service is that service free
from consistent interference or fading
from even one broadcast station.

The distinguished scientist, Dr. L. P.
Wheeler, who is now chief of the Tech-
nical Information:Division, Engineer-
ing Department, F&C, was also a wit-
ness at these hearings. He submitted
a report on very-high-frequency field
strength measurements, which dis-
closed that the FCC had conducted 32,-
000 hours of continuous automatic field
strength tests during the past two
years. Commercial and experimental
stations were used, and four monitor-
ing stations served to make recordings
during the tests. According to the re-
port there are three distinct kinds of
signal records which can be distin-
guished in the recordings made. One
is the type found when the transmit-
ting station is at a moderate distance
from the recorder; that is, when the
field strength is sufficient to give satis-
factory continuous aural reception. In
the next type, we find a signal whose
field strength usually is not sufficient
to provide good reception but never-
theless has burst characteristics; that
is, frequent bursts of signals of very
short duration and great relative in-
tensity appear. The third kind of sig-
nal is that found when the transmit-
ting station is at such a great distance
that the field strength at the recorder
normally is insufficient to give any
aural reception aside from bursts. Oc-
casionally, at certain seasons of the
yvear and time of the day, this signal
has a prolonged period of abnormally
high field strength. Dr. Wheeler point-
ed out that the transmission paths as-
sociated with the first type of record
are believed to lie entirely within the
lower atmosphere or troposphere. The
path associated with the second type is
probably by reflection or refraction in
the upper regions of the atmosphere
known as the ionosphere. According
to Dr. Wheeler, the origin of these
bursts has not yet been determined
definitely, although there seems to be
a close relationship between their oc-
currence and the incidence of meteors
in the upper atmosphere. The “E”
layer was associated with the third
type of transmission path. Reflection
or refraction from one of the lower of
in the iono-
sphere, which is the “E” layer, was
linked to the third type of signal. Dr.
Wheeler pointed out that these tests
should be quite useful in judging rec-
ommendations on locations of services
in the frequency spectrum.

Former FCC commissioner T. A. M.
Craven, who is now vice-president of
the Cowles Broadcasting Co., offered
some interesting proposals on frequen-
cy allocation. He pointed out that the
band of 60 to 100 megacycles should be
reserved for FM broadcasting, utilizing
channels 100 kilocycles wide and pro-
viding 400 channels. He said that there
will be a demand for at least 2000 com-
mercial FM stations during the next
ten years and that 2000 educational
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services will use FM during the next
ten to fifteen years. Commander Cra-
ven also indicated that at the beginning
no more than ten stations probably
will be able to operate efficiently on
one channel. He said that he realized
that it may be more difficult to manu-
facture a receiver to operate between
60 and 100 megacycles than 42 and 50
megacycles, but automatic-frequency
control could solve that problem.

Paul Kesten, executive vice presi-
dent of CBS, recommended 100 chan-
nels for postwar FM to accommodate
up to 5000 stations, and at least ten
nationwide networks. The coverage of
a single market area rather than sev-
eral separate markets also was pro-
posed by Mr. Kesten. Such provision,
he said, will increase the supply of FM
facilities by permitting the same fre-
quency to be used more often. Mr.
Kesten pointed out that although CBS
has filed application with the FCC for
a multiple-market super-FM station on
Mount Annebumskit, they are perfect-
ly willing to forego these plans, which
would provide coverage of several
market areas in New England, if the
FCC approves the plan of limiting FM
licensees to a single market area.

The channel-width problem also was
analyzed by Major Edwin H. Arm-
strong during one of the sessions at the
hearing. He said:

“Disregarding for the moment the
practical consideration of the frequen-
cy drift in the oscillator and the prob-
lems of maintaining alignment of the
i.f. transformers and discriminators,
and assuming that all factors are re-
duced in proportion, it is standard
practice in the 200-kc. channel using a
deviation of plus and minus 75 ke. to
adjust the shape of the over-all reso-
nance curve to be down to one-half its
value in the extremities of the swing.
Taking the same case for the 100 kc.
channel and using a deviation of plus
and minus 37% kc., the resonance
curve of the receiver will be down to
one-half its value at the extremities of
the swing. Under these conditions the
third harmonic phase shift distortion
in the receiver is doubled.

“Two procedures are open to bring
the greater distortion on the narrow
band down to the same value as the
wider band. One is to reduce the swing
until the distortion is the same and the
other is to widen the resonance curve
which, of course, defeats the original
purpose. A reduction to = 30-kec.
swing at the least is mandatory both to
reduce distortion and to allow for os-
cillator drift which is, of course, the
same regardless of bandwidth. Disre-
garding the fact that the phase distor-
tion is still higher than with the 150-ke.
swing and that the fluctuation noise
ratio in favor of the wider band is
nearly doubled, the point of principal
importance to examine is the ratio of
the ignition noise interference. This
is the most troublesome type of inter-
ference of all, and the ability of the
system to reject it in the common case
where it exceeds in level the carrier
signal strength, depends on the ability
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or Good Jobs TODAY...
JOMORROW...LEARN

DeFOREST’S prepares you for a wide
range of interesting, good pay jobs in the
‘ascinating Radio-Electronics Industry.

THE fast-moving Opportunity Field of Radio-Electronics
needs many trained men! Let us show you how to get
ready to take advantage of the breaks—the good jobs—the
satisfying pay checks of today, and the bright postwar oppor-
tunities of tomorrow. Write for DeFOREST’S big, free book
—“VICTORY FOR YOU!”’

You see how you may cash-in on a field that includes F.M.
Radio, Communication Radio, Electronics, Broadcast Radio,
Mot:-on Picture Sound, Radio Sales and Service, or a Radio
business of your own.

You see how DeFOREST’S has helped many get their start
in Radio-Electronics—helped them to good pay jobs in one of
today’s most promising industries—helped others to preferred
military classifications with higher ratings and better pay.
Helped others to full and part time sales and service businesses
of taeir cwn. Mail the coupon NOW—TODAY! See how
DeFOREST’S can help YOU get started toward this fascinat-
ing work by means of its effective *‘A-B-C" Training Method
—1n your spare time, at home.

GET INTERESTING, LOOSE-LEAF LESSONS

DeFOREST'S TRAINING includes 90 modern, well-illus-

treted loose-leaf lessons, prepared under the supervision of
one of the world’s foremost Radio authorities, Dr. Lee DeForest—
inveator of the Audion tube which helped make modern Radio
poss:ble.

WORK AT HOME WITH PRACTICAL EQUIPMENT

You *'learn-by-doing’’ with eight big kits of standard Radio

parts and assemblics—working out 133 interesting experi-
ments to gain valuable experience at home. You cxperiment with
Light Beam Transmission. You build and operate an Aviation
Band Radio Receiver, Wireless Microphone, 5-tube Superhetero-
dyne Receiver, an intriguing ‘‘Electric-Eye” device—and many
other projects.

G “LEARN BY SEEING” MOVIES AT HOME
You use a genuine DeVRY 16mm. Motion Picture Pro-

jestor and Films to help you learn Radio faster . .. easier.
Hid4den Radio-Electronic action comes to life! You see Electricity
in motion— Electrons on the march ... DeFOREST'S also provides
an effective EMPLOYMENT SERVICE which has long-established
contacts with emplovers with whom we have placed many trained

radio men. Act now! Mail the coupon!

"\ DeFOREST'S HOME MOVIES HELP YOU
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See Radio Circuits in Action—
 Electrons on the March!
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READ WHAT THESE

D:FOREST MEN SAY!

‘‘Let me say that since being on this job
I have many times expressed the fact
that I wouldn't take a lot of money for
the trairing I had from your organiza-
tion. It has helped me immensely.” —

Richard Strouhal, Oklahoma.

“I have obtained employment
with the.. ...Mfg. Company.
You may be interested to know
they speak very highly of De-
Forest's students and state they
have hac excellent results with
‘vour men whom they have em-
ployed.” —Clifford Tavlor, Mass.
“Asaresalt of Delforest’s Train-
ing, I am doing very well, If
my- income doesn’t range be-
tween $50.00 and $75.00 per
week, | figure something is
wrong."—Lyle Rielly, Wiscon-
sin.
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Chicago 14, lllinois, U.S.A.
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| I DeFOREST’S TRAINING, INC,, Dept. R-13
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lion Dollar Radio-Elce-
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ing, Broadcasting, Com-
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job, or a business of your
own in one of America's
most promising fields.
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QUICKER
with less
effnfr

SPINTITE
WRENCHES

are going over in a big

way on long assembly
lines, where small,
square, hexagon or
knvurled nuts are used.

Special SPINTITES with
Flexible Shank for inac-
cessible places.

Send for Catalog No. 141 illustrating

a full line of wrenches for Radio,
Aircraft and Automotive Tools.

464 SHREWSBURY STREET

| 15.000 cycles described in FM fidelity,
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| to center the frequency of the balance
| point of the receiver. This centering
—is -relative, and a drift of 15 ke. or
thereabouts must be tolerated.

“Comparisons have been made of the
ratios of ignition noise obtained under
conditions where the frequency has
drifted 12% kec. from the center point,
using receivers having bandwidths of
150 and 75 ke., respectively, each down
6 db. at the edge of the band. For
equal signal outputs at the full swing
of 150 ke. in the wide band and 60 kc.
in the narrow band, the noise voltage
level in the narrow band was approxi-
mately 3% times that of the wide band.
This gives a noise power ratio of ap-
proximately 12 times in favor of the
wide-band system. It should be noted
that where the level of the ignition
peaks is high, the matter cannot be
cured or the disturbance in the narrow
band equalized with the wide one by
any increase in the power of the trans-
mitter within reason. For example, if
the ratio of the ignition powers were
10 times the carrier level, a case of
common occurrence, then an increase
in the power of the transmitter of fifty-
fold would not suffice to reduce the
interference to the level of the wide-
band system.

“In this consideration of the effect
of oscillator drift, all the other ele-
ments of the receiver, that is, the
intermediate-frequency transformers
and the discriminator, were carefully
centered with respect to each other.
Any long-time change in their con-
stants will further change the ratio to
the detriment of the narrow band.

“I also would like to point out that
the adoption of a 100-kc. channel will
make the use of any multiplexing serv-
ice a practical impossibility.”

Supporting the 200-kc. channel width,
W. F. Cotter of Stromberg-Carlson said
that the continuance of this width is
even more important than the actual
position of FM in the radio spectrum.
Incidentally, he said, moving F'M to 100
megacycles would mean higher manu-
facturing costs and increased difficulty
in receiver design. These costs would
be increased from 30 to 50%. It would
take about a year of development be-
fore the higher frequency type of re-
ceiver could be made, he declared.
However, it is possible to design a re-
ceiver to accommodate operation be-
tween 80 and 100 megacycles or 90 and
110 megacycles.

J. E. Brown, assistant vice-president
‘ of Zenith Radio, also declared that 100-

megacycle FM would be expensive. He
pointed out that Zénith plans to pro-
duce an FM set for about $40, after
the war.
i The subject of quality also came in
for a bit of debate. Worthington Lent
of Bell Laboratories asserted that al-
though the present upper limit of the
audio-frequency range described for
I'M ois 15,000 cycles, the hearing de-
ficiencies of 75% of the population
make that high degree fidelity useless.
Mr. Lent declared that the point of
8.000 cycles, far under the maximum of
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represents the point of diminishing re-
turn in broadcast sound services. He
said that the sound values actually
heard by most people can be achieved
on FM channels as narrow as 100-ke.
wide.

The general construction of high-
fidelity receivers was impractical ac-
cording to Mr. Lent. He said that few
people actually hear or appreciate high
fidelity, and a really high-fidelity FM
set would cost a minimum of $200.
Under questioning by the Commission,
Mr. Lent did agree that inability of
many people to hear or appreciate the
very-high audio frequencies was no
reason why others should be deprived
of getting the best fidelity features
possible with FM.

One of the most intriguing proposals
of the hearing came from Joseph L.
Weiner, representing a new group,
some of whom are associated with
Muzak Corp. Mr. Weiner proposed a
new system of broadcasting without
advertising known as ‘“Subscription
Radio.” In this service, three types of
programs, transmitted over as many
channels covering classical music, light
music and talk, would be available to
listeners, at a rental service of 5¢ a
day. So that this service would be
available only to those paying for it,
the signals transmitted would be
“marked” with a squeal which could
be eliminated only by a special filter
made available to the users of the serv-
ice. This filter, incidentally, is a pat-
ented device. According to Mr. Weiner,
FCC granted a development license for
such a system in 1941 but construction
could not be completed because of ma-
terial shortages. The frequencies asked
for would be located at one end of the
dial so as to avoid listeners cruising up
and down the dial.

Mr. Weiner pointed out that the
service would be available to any home
with an FM receiver located in either
of three major markets selected. He
said that no advertising would be per-
mitted at all, all revenue coming from
the rental of the filter devices.

Supporting this service, according to
Mr. Weiner, are William Benton, chair-
man of the Board of Encyclopedia
Britannica, Inc., and Beardsley Ruml,
chairman of New York Federal Re-
serve. It is possible that Chester
Bowles likewise will serve on the
board. Mr. Weiner said that estimated
budgets on the cost of operation on the
new system in three major markets
have been set at approximately $1,000,-
000 for the first year, and approx-
imately $10,000,000 for the first five
years of operation. He declared that
the subject had been discussed with
many people. They are entirely satis-
fied that the operation is sound from
an economic and engineering basis.

Mr. Weiner was questioned by Com-
missioner Jett about the monopolistic
situation, citing that one company in
a market area would be a monopoly.
Mr. Weiner replied that he only asked
for three channels in that he did not
feel justified in requesting additional
channels for long periods. Three chan-
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Universal takes pride in producing these three types of
Microphones at the reguest of the U. S. Army Signal
Corps. These units represent but a small part of the
skill and experience which has produced ovar 250 differ-
ent types and models made available to our customers.
From Submarine Detectors to High Altitude Acoustic
units, Universal’s Engineering experience has covered
World War II.

These Microphones built without peace time glamour
have every essential of military utility. When peace
comes, Universal Microphones, with many innovations
of design and accoutrements, will enter upon the post-
war scene. Universal includes among its electronic com-
munication components, in addition to microphones:
Plugs, Jacks, Switches, and Cord Assemblies.
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25,000 OHMS PER VOLT

PUSH BUTTON OPERATED
SPEED TESTER

SUPREME MODEL

¥ Design proven by over 5 years pro-
duction

¥ Dual D.C. Sensitivity—25,000 ohms
per volt and 1000 ohms per volt.

K Matched resistors of 1%, accuracy

* Push button operated—no roaming
test leads E

:
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* Open face—wide scale 4!/4"" meter.
40 microamperes sensitivity.

¥ | Microampere first scale division.

SPECIFICATIONS 3

D. C MICROAMPERES:
0-70-700 microamperes

D.C. MILLIAMMETER 2
0-7-35-140-350 milliamperes

D.C. AMMETER
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D.C. VOLTS, 25,000 OHMS PER VOLT:
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0-5.50 MEGOHMS

POWER SUPPLY
Battery Operated
With the above specifications the Supreme
Mode! 592 Speed Tester meets today's re-
quirements for general laboratory use, as-
sembly line tests and inspection, radio and
other electronic repair and maintenance.
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SUPREME INSTRUMENTS CORP.

Gresnmood, Mim., U. 5. A,
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nels should at the present time serve
the purpose, he said. Another legal
point was brought up by FCC counsel
Denny who cited that present Commis-
sion rules limit FM station ownership
in one area to one station. The present
system according to Mr. Denny will re-
quire licensing of three channels to one
station in the same area.

The general consensus was that the
idea has great merit and should be
given every consideration.

Educational units also showed great
interest in the allocation subject at
the hearings. Representing the Na-
tional Association of State Universities
and the Association of Land-Grant
Colleges and Universities, Dr. Howard
L. Bevis, president of Ohio State, de-
clared that radio has become a for-
midable ally of colleges and universi-
ties. He said that public supported col-
leges and universities need broadcast-
ing facilities to serve adequately the
educational needs of their constituent
populations. Such institutions, he said,
will support future broadcasting ac-
tivities of both AM and FM, with im-
proved equipment, personnel, and fi-
nance. His recommendations included
a group of medium-distance channels
in the vicinity of 2500 to 3500 kilocycles
for statewide coverage on 10-ke. chan-
nels, with power to 5000 watts for
those stations using AM, and 15 FM
channels in the 41- to 56-me. band for
exclusive educational use of universi-
ties, school systems and state depart-
ments of education. At the present
time television is not being generally
considered, he said, although universi-
ties are interested in its future pos-
sibilities.

International broadcasting, ousted
by IRAC from the allocation listing at
the recent State Department hearings,
came to the full glow of life at the
current hearings. Testifying in behalf
of NBC and RCA, Raymond Guy, radio
facilities engineer of NBC, said that
RCA and NBC feel that the IRAC pro-
posal is completely unsound. Direct
international broadcasting should be
continued, declared Mr. Guy. He said
that according to the IRAC proposal
hereafter no country would broadcast
to another country, except to rebroad-
cast by stations located in the latter
country. Mr. Guy pointed out that the
IRAC proposal runs counter to the
newly emerging American policy of in-
ternational free speech.

Testifying as chairman of committee
3, panel 8 of RTPB, Mr. Guy presented
a plan calling for 10 transmitters on
the Pacific Coast and 16 transmitters
on the East Coast. These transmitters
would have frequencies of 10, 20, 25, 50,
75, 100, 150, and 200 mec. Directional
antenna patterns were also presented.
From the patterns shown, worldwide
coverage was evident. Such coverage
included beams directed to areas with-
in program patterns. These program
patterns would, according to Mr. Guy,
be produced in the languages spoken
in the areas being served. As an ex-
ample, he cited the map of Latin Amer-
ica, Since Brazil is the only country
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in this area where Portuguese is spok-
en, a special program service would be
set up for them. A beam directed to
Buenos Aires would serve that portion
of the Continent. However, the West-
ern Coast of South America would be
served by another beam, and so on.
Areas covered by the beams included
the Philippines, Borneo, Russia,
Alaska, China, ete. Discussing the fre-
quencies that will be suited best for
such a service, Mr. Guy pointed out
that over a late night totally dark
path, 6000 kilocycles may be the best
frequency to use. As dawn approaches,
this frequency may become poor and a
frequency of 9,000 kilocycles serve bet-
ter. At dawn, he declared, 11,000
kilocycles may be found to be the best
frequency, and as the day wears on,
the frequencies used will become high-
er and higher, going up to possibly
25,000 kilocycles, after which the cycle
would begin all over again. Because
of this wide difference of frequency ef-
ficiency, not only throughout the day
but for the season and year-cycle, Mr.
Guy said that international broadeast-
ing requires assignments in the 6, 9, 11,
15, 17, 21, and 26 mec. bands.

Mr. Guy also pointed out that time
differences throughout the world per-
mit an economy in frequency utiliza-
tion. He said that the favorite listen-
ing hours for Europe, Latin America
and the Far East occur at different
times. And therefore a station may
serve Europe during its preferred lis-
tening hours and then shift its beams
to Latin America and serve that area
during its preferred hours. At the
conclusion of this period, service can
be cut down and the time relinquished
to a West Coast transmitter serving
the Pacific area during preferred
hours. Since these periods are in con-
secutive order, only one group of fre-
quencies is required, cited Mr. Guy;
thus there is no simultaneous operation
and interference does not exist.

Paul Keston of CBS and Elmer Da-
vis, Director of War Information con-
curred in the belief that international
broadcasting is essential and that suffi-
cient frequencies should be allocated
for this important service.

The use of radio by the canning in-
dustry was also revealed at the hear-
ings. L. P. Shirley of Libby, McNeil &
Libby described 300 radio stations that
are operated by the canning industries
in Alaska, at canneries, fishing stations
and fishtraps. These stations, he said,
are important for the protection of
lives and property. The Libby Co. has
60 stations and expects to expand after
the war, he declared. The canning
companies will require not only the
present allotment of frequencies, but
more, because of the projected expan-
sion on the industry.

The amateurs were also represented
at the hearings. George Bailey, presi-
dent of the AARL, speaking in behalf
of the “hams” said that “ham” activi-
ties in peace advance improvements in
the radio art, support a manufacturing
industry and serve many emergency

(Continued on page 96)
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G-E electronic tubes help cut finishing

time from 13% hours te 5 minutes

The G-E all-metal thyratron tube |
“’heart’ of the Thy-mo-tral unit thot main-

is the. -

tains correct machine spead far every load.

G-E electronic tubes in the G-E Thy-
mo-trol Drive provide the multiple-
timing control that has speeded up
finish time on milling of aluminum
spar beams for aircraft wings from
one unit in 1313 hours to one unit in
5 minutes!

Onsrud Machine Works, Inc., met
the requirements for increased pro-
duction by designing its giant con-
tour milling machine to include the
G-E Thy-mo-trol Drive—the elec-
tronic-tube control unit that provides
the smooth, stepless motor control
for handling such complex factors as
varying feed speeds for synchroniz-

G.E. HAS MADE MORE BASIC ELECTRONIC-TUBF
DEVELOPMENTS THAN ANY CTHER MANUFACTURER

December. 1944

i

ing with tool-cutting depths, con-
trolling changing feeds, and high ac-
celerations for fast ‘‘skips” when
no cutting at all is required.

Ilectronic-tube control of d-¢ mo-
tors is applicable to drill presses,
pump drives, lathes, boring mills,
screw machines, and all other motor-
driven machinery where a right speed
is required for the job.

The heart of the electronic motor
control, the G-E Thy-mo-trol Drive,
is the G-E thyratron tube. This tube
is a virtual stepless rheostat that con-
trols with no moving parts the flow
of current to give smooth, stepless

WWW americanradiohistaorvy com

control of motor speed from almost
zero speed up to its maximum rating.
Tkte thyratron is but one of the com-
plete line of G-E electronic tubes for
industrial applications. Through its
nation-wide distributing system,
General Electric is prepared to sup-
ply users of electronic devices with
replacement tubes. Ask your distrib-
utor for information on G-E thyra-
trons or any other type of industrial
tube, or write Electronics Department,
General Electric Company, Sche-
nectady, N. Y.

Tunein General Electric’s “ The World Today”’
and hear the news from the men who see it
happen, every evening except Sunday at 6:45
. W. T. over CBS network. On Sunday eve-
ning listen to the G-E “All Girl Orchestra”
at 10 E. W. T. over NBC.

GENERAL @B ELECTRIC

182-C12-86R8"
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'Continual research in"chgmistry__\,‘m:etailurgy and effects of

various atmospheres- on differ:ent“ h!atihg» finishes assures you

that your Hammariund vanab!e capacltor will stay on the job. :
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THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST, N.Y. C.
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APPROACH CONTROL FOR AIR

By GLEN A. GILBERT

Chiet, Rir Traffic Cortro} Div.. CAA

i
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Increasing volume of air (rdaffic requires that airpors '

traffic eontrol towers regulate arviring and depari-

ing aireraft during instrament or contact weathee.

N EFFICIENT air traffic control
A system demands (hat pilots
must be able *o land and take
off at airports with minimum delay
due to traffic congestion. When the
weather is unrestricted (contact flight
rule conditions), the volume of traflic
flow is dependent largely on the efli-
ciency of the airport design and the
effectiveness of the airport traflic con-
trol tower in regulating the movement
of aircraft visible to the control tower
personnel. When weather is restricted
(instrument flight rule conditions),
additional factors are encountered
which have a bearing on the speed
with which landings and take-offs can
be accomplished.

Under conventional air traffic con-
trol procedures in effect today, only
four or five aircraft are able to land
at an airport in an hour when instru-
ment approaches are required. Since
the number of departures at a given
airport over a period of time will
equal the number of arrivals, it can

be seen that at the present time con-
ventional control procedures limit the
capacity of an airport during instru-
ment weather to approximately eight
to ten aircraft movements per hour.

This limited capacity means that
aircraft frequently are subject to con-
siderable delay awaiting clearance to
land or to depart. There is now a
monthly average of 5100 instrument
approaches at airports under the ju-
risdiction of the Civil Aeronautics Ad-
ministration air traffic control service.
Cumulative delay to the aircraft mak-
ing these approaches, caused by traf-
fic congestion, averages approximately
220 hours per month. In addition to
this delay to landing aircraft, a com-
parable or even greater delay is
caused to departing aircraft.

It is not uncommon for air carrier
companies today to cancel flights be-
cause of the length of time they know
an aircraft will be delayed awaiting
its turn to land at airport of destina-
tion. Excessive delays to arriving air-

craft cause missed connections for
mail, express. and passengers, result-
ing many times in serious inconven-
iences and losses to passengers and
shippers. Likewise, aircraft ready to
depart f{requently are held on the
ground for long periods because of
traffic congestion. At times, passen-
gers are required to wait in the pas-
senger terminal,-——at other times the
delay is encountered while the air-
plane must stand with its motors idling
at some point on the airport. All of
these delays mean not only incon-
veniences and annoyances to passen-
ger and shipper, but also definite and
large losses in operating costs of the
aircraft. These losses are incurred by
the air carrier companies as well as
by the Army. the Navy. and the pri-
vate pilot.

Far greater, but more intangible,
are the losses to passenger and ship-
per due to cancelled conferences,
missed business transactions, delays
awaiting necessary equipment and

Douglas Skymaster. Army and Navy four-motored transport, with flaps lowered preparatory to landing.
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other similar causes. The costs of the
salaries of high military officials, busi-
ness executives, and other persons suf-
4 MINUTES fering such delays also are a part of

! FLYING TIME the total monetary losses attributable
to these interruptions in air transpor-
tation. Delays in the movement of

CONE OF SILENCE—

|- — — ey __— essential military aircraft and cargo
e T o are most serious and cannot be meas-
P ured in dollars and cents.

IOO?}T./ ansidering all of the various diffi-
_ culties enumerated above, it is appar-
e ent that inability of aircraft to move

C=le = — = _— = to and from airports i t vol
. ) . ports in great volume
I - and with high frequency, during re-
1000 FT. ~ ) stricted weather conditions, is becom-
/n/ ing a problem of serious proportions.
P! As traffic increases, this problem will
C o HH— — — —_— more than proportionately increase,
~ and it is obvious that corrective action
1000 FT. ~ = must be taken with least possible de-

}/ lay. .
0 . Remedial Actions

INITIAL APPROAGCH ALTITUDE—=C > — — R ") What actions are necessary to rem-

e . edy the situation just described?
e — “~=—FINAL APPROAGH The answer to this question is a big
o T one and one that will require consider-
AIRPORT - 4 RADIO RANGE STATION able development and expenditure of

TS A%m funds in its attainment. However, one

of the most important steps which can
Holding (stack) at an airport in which the airway traffic control center clears be taken immediately in improving air
aircraft for an approach, after the preceding aircrait has completed its approach. traffic control and reducing delays due

io traffic congestion, is the establish-

ment of “approach control” procedures

by airport traffic control towers.

These procedures merely involve the

delegation of a certain amount of au-

thority for the control of instrument

traffic from an airway traffic control

center to an airport traffic control
Symbolizing ex- tower. In effect, this delegation means
pected increase in  that an airport traffic control tower is
capacity of air in charge of a “local airport control
traffic control to  area” having a radius of approxi-
handle traffic to mately 15 to 25 miles, and having a
g;:eg°; ‘2;‘1‘:?? ceiling of perhaps 6000 or 7000 feet
pated improve. above the ground. All aircraft in this
ments in facilities 10cal area are under the control of the
and techniques. airport traffic control tower, and the
pilots receive their traffic control in-
structions directly from the control
tower over its radio facilities. This
is in contrast to the relay of instruc-
tions required under conventional pro-
cedures in which the airway traffic
control center is responsible for air-
craft during instrument weather con-
ditions until the pilot has completed

Airport traffic control tower equipped for approach control. Microphone his instrument approach.
in center operates voice channel of radio range. Other microphones Approach control by airport traffic
operate low-frequency and w.h.f. transmitters. Instrument landing sys- control towers, with proper arrange-

‘em moniter panel is shown at right, directly above the voice recorders.

g r S G , "y e,

ment of navigational facilities, means
that Air Traffic Control can increase
the capacity of an airport practically
overnight from approximately 10 air-
craft movements per hour to approxi-
mately 24 movements per hour. As
experience in approach control is
gained and technique is improved, by
both ground and aircraft personnel,
the hourly volume of air traffic at a
given airport during instrument
weather conditions should be increased
to between 40 and 60 movements per
runway in use.

The Civil Aeronautics Administra-
tion realized early in its development
of the Federal Air Traffic Control
Service that some form of decentral-

206 RADIO NEWS
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ization in the control of air traffic ul-
timately would be required. The first
step in such decentralization obviously
involved departing from the cumber-
some method of controlling landing
and departing aircraft by relay of all
instructions to pilots to and from air-
way traffic control centers through va-
rious communication facilities. These
facilities included air carrier radio sta-
tions, Civil Aeronautics Adminstra-
tion airway communication stations,
military radio stations in some in-

stances, and airport traffic control
towers.
Two fundamental obstacles had to

be overcomc. First, communication
delays due to the relay of instructions
between pilot and airway traffic con-
trol centers had to be eliminated.
Second, navigational facilities and in-
strument flight techniques had to be
such as to permit aircraft to make in-
strument approaches at frequent in-
tervals and in close succession. This
was in contrast to the standard instru-
ment approach technique which re-
quired aircraft to be held at assigned
altitudes in a “stack” awaiting their
turn to approach while each preceding
aircraft made its approach one after
the other. Since standard instrument
approaches require approximately 15
minutes to execute, the time interval
between aircraft landing during in-
strumcent approach conditions under
such procedures of necessity must be
approximately 15 minutes.

Thus it was that in the spring of
1940 the Civil Aeronautics Adminis-
tration proposed at a joint conference
attended by representatives of the Air
Transport Association. the Airline Pi-

One possibility for arranging v.h{. airway ranges and instrument landing systems.

NG FIX,

P k= W HOLDING FiX
e : : : FAN MARKER OR ALL HOLDING & LANDING
i i INTERSECTION  } AIRCRAFT ARE IN DIRECT
Sl v GOMMUNICATION WITH THE
AMINUTES! FLYING TIME = s ]
AMINUTESELY ME: / L ~, ﬁco!:lj/m TOWER.
i B ozl Vel .
e 4 T

SUCCEEDING AIRCRAFT
CLEARED FOR APPROACH
AT A SPECGIFIED TIME IN-
TERVAL AFTER PRE-
CEDING AIRCRAFT RE -
PORTS LEAVING HOLD-
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P
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//!/z f

¥
o, [
o
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GOME OF SILEMGE & "2 MARKER

REPORT ON REQUEST Pt
OVER RANGE &

Depicting approach control procedures. using the low-fre-
quency radio range and a holding fix on the approach leq.

lots Association, the War anc the Navy
Departments, together with supervi-
sory personnel of its own air traffic con-
trol service, that a program identified
as “approach control” be inaugurated.
One of the main difficulties in the ac-
complishment of this program at that
time, however, was the fact that air-
port traffic control towers then were
under the jurisdiction of the individ-
ual municipality operating the airport.
This introduced some problems in con-
nection with delegation of authority,

and it finally was decided that Civil
Aeronautics Administration airway
traffic control personnel would be on
duty in each control tower at any time
that approach control procedures were
in effect. Another difficulty, and one
which is still a problem today, was the
provision of a satisfactory communi-
cation channel for approach control
instructions from the control tower to
all pilots under its jurisdiction.
After formulating the tentative pro-
(Continued on page 126)

Note

that through and departing traffic will not interfere with holding and approaching traffic.
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THE DINPERSION TRANSMITTER

1 CONTINUOUS 10° '
TO 80° SCAN ANGLE

H. W. KLINE

By
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Fig. 1. This system is designed

so that the radiated field load —— = INSTANTANEOUS DIRECTION OF INCIDENT (OBE. //
is swung to all possible verti- ’
cal ang;;esoac; slp;own so that — ——— = INSTANTANEOUS DIRECTION OF REFLECTED COMPONENT.

skip distances can be avoided. T = TRANSMITTER

R = RECEIVERS AT MANY POINTS ON SURFACE OF EARTH, EACH INTERCEPTING A PULSE
OF SIGNAL PER SCAN OF THE TRANSMITTED LOBE AT "T!

When planning that postwar rig. amateurs will do well to employ
this antenna system (o eliminate skip distance effects eaused by iono-

sphere variations. Radio transmissions will be greatly improved.

’I‘HE following describes a radio-
transmitting system developed to
distribute nonfading signals to all
radial points distant from the trans-
mitter, without skips and regardless of
shifts or vagaries of the ionosphere.
The system is designed to swing the
radiated field lobe to ali possible ver-
tical angles between the extreme inci-
dent angles of a composite antenna in

the manner indicated in Fig. 1.

By continuously changing the resul-
tant vertical incident angle of the radi-
ated field lobe, dispersion of the re-
flected components from the iono-
sphere is accomplished and these com-

ponents are caused to reach all regions
on the earth’s surface that otherwise
would be skipped when the incident
lobe is fixed, as in the case of the more
common transmitting antenna in use
today.

Transmissions of this characteristic
also enable getting the signal into the
greatest number of receiving antennas,
all having different optimum angles of
receptivity.

To enable this scanning of the iono-
sphere, an antenna having the capabil-
ity of vertically swinging the incident
field lobe at a supersonic or at a high-
frequency rate, must be used. A sim-

Fig. 2. 45° phase displaced waves producing unbalance of heating cur-
rents in the thermoammeters. Al will read high while A2 will read low.

PHASE ANGLE

www americanradiohistorv com

ple form of antenna for doing this is
described. wherein the scanning rate is
synchronized with the carrier frequen-
cy. It was particularly designed to en-
able simple modification of existing
transmitters. Its employment has re-
sulted in reports from remote points of
unusually strong, nonfading signals,
while with no indications of skip trans-
mission from nearby points.

Although the system was initially
designed to operate on a carrier fre-
quency of 7.15 megacycles, there is the
possibility that it opens a path for
long distance transmission of ultra-
high-frequency carriers where emitted
lobes are relatively sharp and depend
on exact incident angles, during scan-
ning sweeps, to produce signals at dis-
tant points, particularly if there is but
one critical angle that must be found.

Although there are many other pos-
sible forms, the antenna system de-
scribed actually consists of a combina-
tion of two antennas, a vertical radi-
ator and a horizontal radiator in com-
posite form. The incident lobe radiat-
ed from the vertical antenna, alone, is
at lowest angle in respect to the earth’s
plane or about 10 degrees rise. The in-
cident lobe radiated from the horizon-
tal antenna, alone, is at highest angle
in respect to the earth’s plane or about
90 degrees.

The incident angle of the resultant,
or combined field lobes of these two
antennas, for all angles lying between
the extreme angles, is regulated by
varying the excitation between the two
antennas. In order to do this at the
carrier frequency, it was found neces-
sary to obtain a phase displacement of
90 degrees between the energies fed to
the antennas. How this was done is

RADIO NEWS
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explained in complete detail further on.

The transmitting antenna consists of
a half-wave, horizontal dipole, open-
center fed with a tuned feeder line ap-
proximately one-quarter wavelength
long. The dipole was erected one-quar-
ter wavelength above the earth so that
the incident angle from it, alone, would
be at a very high angle or about 90 de-
grees in respect to the earth’s plane.
This same dipole, together with its
feed line, was employed as a top-load-
ed, vertical antenna, with an excita-
tion phase shift 90 degrees from that
of the horizontal section. As a vertical
radiator, alone, the current maximum
occurs at the top end of the feed line
or at the junction of the feed line with
the horizontal top section. This makes
its operation analagous to that of a
half-wave, vertical radiator with cur-
rent maximum at one-quarter wave-
length above the earth. The angle for
a radiator of this type is very low or
about 10 degrees rise above the earth’s
plane.

Referring to Fig. 6, the operation of
the composite antenna as a vertical
radiator will be considered. In the
sketch the horizontal antenna coupling
circuit L,C, is shown decoupled from
the amplifier tank for the purpose of
more clearly considering operation of
the antenna as a vertical radiator. The
direction of the charging currents are
as indicated by the arrows adjacent to
the circuit elements.

A leading antenna current is ob-
tained by utilizing the natural, equiva-
lent antenna capacitance to earth rep-
resented by the capacitors dotted and
marked as C. Both of the vertical
wires radiate as a single, vertical an-
tenna conductor. At any point along
the parallel vertical wires, the instan-
tancous current or voltage is of the
same polarity and amplitude in either
wire. The top-loading arms are each
one-quarter wavelength long and since
the currents flow in opposite directions
in these arms, the magnetic field from
the top section during the vertical
mode of operation is substantially can-
celled.

Radiation from the parallel wire
vertical is approximately ninety per-
cent as cfficient as that from an an-
tenna having a physical height of one-
half wavelength. Current maximums
occur at the junction of the vertical
wires with the top-loading arms and at
the ground ammeter A3. The antenna
has an effective resistance of about 62
ohms and the current due to vertical
excitation at A3 is of the order of two
amperes.

It should be noted from the forego-
ing that as far as operation is con-
cerned, the feeders or vertical wires
could be shorted at any point or along
the entire height without in any way
affecting the operation as an efficient,
vertical radiator. The coupling circuit
L1-C1, used for coupling in energy for
horizontal antenna excitation, does not
interfere with operation of the vertical
radiator for reasons of phasing which
are explained later, and for the follow-
ing reasons:

December. 1914
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Fig. 3.

Curves used to determine the permissible loading of the

power amplifier by two simultaneous loads displaced by 90 degrees.

Since the vertical antenna currents
flow in opposite directions in this cou-
pling coil, the effective inductance is
close to zero. This being the case, the
reactance is negligible and only an in-
significant component of effective re-
sistance remains in series with the ver-
tical members. In view of this, the
horizontal antenna coupling circuit L1-
C1 offers little if any impedance in the
path of the vertical antenna currents.

The point on the amplifier tank cir-
cuit to which the vertical antenna clip
is fixed, depends on the antenna circuit
impedance at this point and ground

Fig. 4.

and the 71 percent load limit on the
amplifier. The amplifier is loaded by
this antenna until 71 percent of the
maximum d.c. plate volt-amperes are
drawn. The d.c. plate supply voltage
and plate current are used as an index
of this degree of loading.

From the foregoing, it can be seen
that it is definitely not intended for the
vertical feed line to be used as a trans-
mission line during those instantane-
ous periods of vertical antenna excita-
tion. It is intended to operate as a
twin-conductor verticalradiator. There
are many types of vertical radiators

Showing the rising of the horizontal-antenna currents as

lagging the rise of the vertical-antenna currents by 90 degrees.

(k= p i I il PR
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[ HORIZOMTAL

s Ty

Fig. 5. Wiring arrangement, showing
method of energizing the antenna. The
half-wave dipole antenna is erected one
quarter of a wavelength above ground.

that operate with more than one con-
ductor in the vertical member. There
are the cage, fan, pyramid, umbrella,
and others. Operation is to be consid-
ered In this case as similar to these
types except that there is a standing
wave on the system one-half wave-
length long as shown to the right in
Fig. 6. In this instance, the currents

Fig. 6. Illustrcting the operation of the
composite antenna as a vertical radiator.

e ————— e — — =
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TABLE 1

ANTENNA SYSTEM

Horizontal dipole T EEEEPREP PR Center. Zepp fed: Y2 wavelength

Height of horizontal above earth........
Vertical Antenna ......................

....... 40 feet.
....... Same but center tapped and op-

Length of horizontal dipole..............
Length of vertical line..................
Incident lobe angle of horizontal ant. .. ..
Incident lobe angle of vertical ant. ......
Operating frequency ...................
Hor. line currents with vert. “off”. ... .....
Hor. line currents with vert. “on”. ... .. ..
Phase angle between hor. and vert. ant. cur. ....%0 degrees.
Horizontal coupling to amplifier...... ...
Vertical coupling to amplifier. . ..........

....... 65 feet.
....... 70 feet.
....... Approximately 90°.
AAAAAA 7.15 megacycles.

....... 0.45 ampere.

AAAAAAA Trductively coupled.
....... Auto coupling from center tap of

....... 760 watts.
AAAAAAA 257 wa'ts.
........ 71.5 percent.

D.c. plate power at full load...........
R.f. output power at full load..........
Plate efficiency .......................
Plate current with vert. ant. only........
Plate current with hor. ant. only.........
Plate current with both antennas.........
Plate Voltage .........................

....... 1260 volts.

long.

erated against earth as a top-
loaded Marconi antenna.

Approximately 10°.

0.45 ampere.

hor. cpl'g coil, through d.c. block
capacitor to amplifier tank and to
ground.

0.213 ampere.
0.715 ampere.
0.300 ampere.

Summarizing the amplifier- and antenna-system operating condi-
tions during a period in which initial long-distance tests were made.

flowing in the horizontal arms due to
vertical excitation have been neglected
because these currents are opposite
and the radiated magnetic fields sub-
stantially cancel. The design is such
that the current maximums are at the
junctions of the vertical wires with the
horizontal arms and at the ammeter
A3.

Since the top-loading section is one-
quarter wavelength above ground, the
current supplied to the antenna at the
ammeters Al-A2, is a small power
charging current due to the reason
that the antenna at this point is at
highest impedance level and therefore
must be voltage fed.

It will be attempted now to show
how the composite antenna operates as
two independent antennas, with nonin-
terfering excitations as both a horizon-
tal and a vertical radiator in which the
excitation rises in one while it falls in
the other and why this condition is
obtained with a phase displacement
of 90 degrees between the two exciting
energies.

To begin with. it must be realized
that the current in the vertical anten-
na is unidirectional while that in the
feeders due to horizontal excitation is
bidirectional. The ammeters Al-A2,
average the cffective values of all the
increments of instantaneous current
summations resulting in their respec-
tive legs. The characteristics of the
instantaneous values of current in-
volved are most important for analyz-
ing results in this application.

Let us first consider a condition
where the bidirectional, horizontal-an-
tenna currents through Al and A2 lag
in rising by 45 degrees behind the uni-
directicnal. vertical-antenna current.
This condition is pictured in graph
form in Fig. 2. The instantaneous val-
ue of current through either ammeter,
at a time intcrval equivalent to the

www americanradiohistorv com

phase displacement along the X scale,
is the sum of the current due to hori-
zontal excitation and that due to ver-
tical excitation. The vertical-antenna
current splits in half, regardless of
polarity, and flows in the same direc-
tion through each instrument. At in-
stants when the horizontal-antenna
current bucks the vertical-antenna cur-
rent through either instrument, that
instrument will, if the effective aver-
age is maintained, read low. On the
other hand, the instrument operating
in the adjacent leg will be forced to
read high. A study of the graph, Fig.
2, will show that with a phase dis-
placement of 45 degrees, the difference
in current readings between Al and A2
will be of the ratio of 1.27 to .566 based
on r.m.s. values of the current waves.
This was checked during actual phas-
ing of the equipment. The phase shift
is accomplished by the tuning of C1,
Fig. 6.

.- It should be noted that there is much
interference between the currents in-
volved and it is doubtful if operation is
correct with this phase displacement.
This condition also is obtained with
any phase displacement other than 90
degrees.

When the effective average of all the
instantaneous values of currents flow-
ing through ammeter Al are equal to
the effective average of all the instan-
taneous values of currents flowing
through A2, the horizontal-antenna
currents must be rising at a point
which lags the rise of the vertical-
antenna current by 90 degrees. Addi-
tion of the graphs in Fig. 4 will show
the rm.s. values of currents to be
equal in both instruments, or approx-
imatecly 997 amperes. The combina-
tions of currents will be different when
this phase displacement is other than
90 degrees and the ammeters Al and

(Continued on page 84)
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LOW-FREQUENCY
TRANSMITTERS
FOR ARCTIC USE

Low-frequeney communications equipment
designed and constructed to meet the

rigorous requirements of northern climates

By H. P. MILLER, Jr.

Federal Telephone and Radio Corp.

ROBLEMS mastered in the pio-
Pneer days of radio are now help-

ing present-day pioneers in the
Far North to overcome the difficulties
encountered in maintaining reliable
communications inside the Arctic Cir-
cle. Improvements of the low-fre-
quency or long-wave radio equipment
that were considered by many radio
engineers to be outmoded by high-fre-
quency developments have made pos-
sible the solution of the unusual com-
munication problems caused by the
electrical phenomena in the proximity
of the magnetic pole.

With the advent of improved trans-
portation facilities in the Far North
the question of communications has
become increasingly important. The
airplane has opened up new fields of
exploration and exploitation which

Fig. 2.
kilowatt
single-type 892R tube, air-cooled. is used.

Power amplifier unit of the 10-
low-frequency transmitter. A

December, 19144

Fig. 1. The exciter unit is
a complete continuous-wave
transmitter in itself and can
be used independently of the
power amplifier and main
rectifier unit. It delivers 500
watts on any frequency be-
tween 80 and 200 kilocycles.

could not be utilized with old trans-
portation methods, and has neces-
sitated the establishment of thorough-

ly reliable communication systems
both with the ground and between air-
ports.

Conditions of terrain which make
traveling on the ground so difficult
also complicate the maintenance of
wire communication lines, so that ra-
dio is often the easiest method of com-
munication. Between the plane and
ground, radio is the only practical
type of communication. In either case
the radio facilities must be of a type
to insure reliable communications.

The first radio transmitters in-
stalled in the Far North about 30
years ago operated on frequencics be-
low 1300 kilocycles. The use of these
frequencies resulted mainly from the
state of the radio art rather than trom
any known advantage over higher fre-
quencies.  Satisfactory transmitters
for higher frequencies were not avail-
able and in addition their development
was discouraged because of the poor
communications obtained at 1500 kilo-
cycles.

In those days, theory, backed up by
a limited number of experimental ob-
servations, claimed that all radio
waves followed the surface of the
earth with the wave intensity varying
inversely as the distance from the
transmitting station. Also, at a given
distance from the transmitter, low-
frequency waves were found to be
stronger than those of a higher fre-
quency. The result of these theories
was a tendency to go to lower fre-
quencies for long distance transmis-
sion. Very-low frequencies, howsaver,
required large antennas and high
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power to give good radiation, with the
result that transmitting stations be-

came enormous in size. One of the
last low-frequency stations was erected
by Federal for the U. S. Navy at Bor-
deaux, France, less than twenty-five
years ago. It operated on 23 Kkilo-
cycles with about 450 kw. of cw.
power delivered to an antenna sup-
ported on eight 820-ft. steel towers.
This station was considered capable of
providing reliable communication
across the Atlantic Ocean.

Some years later, with the advent
of the vacuum tube, many amateurs,
operating transmitters on frequercies
above 1500 Kkilocycles. attained ex-
tremely long distance communications
with the use of low power oulputs.
Evidence, obtained by a study of these
frequencies and their use, proved con-
clusively that high-frequency waves
did not follow the surface of the earth
but instead were radiated into space
and reflected by a region, called the
Heaviside layer, back to earth. Know-
ing the approximate height of this
laver by experimental observations
the area where the waves were re-
flected back to the earth could be es-
timated without much difficulty. With
properly selected frequencies it was
found possible to comimunicate over
long distance with less than one-tenth
of the power that would be required
with low frequencies. Furthermore,
the antennas and equipment required
{for the higher frequencies were rela-
tively small, much more efficient and
could be made directive in order to
radiate most of the power in a narrow
beam.

It was natural that higher frequen-

(Continued on puge 82)
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Tropical Factors Affecting
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The design and construcetion of eleetronie

équipment io prevent its destruetion by

conditions prevalent in tropical elimates.

application of electronic¢ products

that are destined for use in cer-
tain regions, such as the Central Amer-
ican portion of the tropics, the need
sometimes arises to take into account
besides fundamental factors certain
nonfundamental ones. By these are
meant those somewhat abstract re-
gional elements and characteristics
which are brought about by natural,
economic and other causes, and which
can affect both the performance of
standard products and the capacity to
utilize them. Exercising greatest in-
fluence thus in Central America are
the factors: moisture; temperature:
detrimental plant and animal life; and
transport and communications. Each
in v hat follows is commented on in a
way to show forth its essential nature,
its effect on electronic products, and

lN THE design, construction and
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its susceptibility to control or to hav-
ing its harmful effects mitigated.

Moisture

Moisture in this part of the tropics is
a factor to be looked upon as having
both a high order of magnitude and a
general effectiveness. Its order of
magnitude may be appreciated through
consideration of figures on annual
rainfall and relative humidities com-
mon to many settled parts: such rain-
falls, for example, not infrequently ex-
ceed 120 inches; similarly, relative hu-
midities ranging from 80 per cent to 90
per cent may be regarded as fairly rep-
resentative. Its general effectiveness,
in turn, results from the largely un-
avoidable exposure of products to its
influence. Placement of a product in-
doors, to illustrate this last point, is no
safeguard against the ravages of mois-
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ELECTRONIC PRODUCT

By DR. L. F. DYTRT

Chepo, Panama, where the aquthor com-
piled the data presented in this article.

ture for most buildings in the region
have large, screened openings to per-
mit of cooling and ventilation; conse-
quently, indoor and outdoor humidities
are palpably the same. Furthermore,
moisture is aided at times in its de-
structive efficacy! by salt particles that
are deposited by the almost continu-
ally-blowing northeast trade winds.
The action of moisture on electronic
products may for present purposes be
viewed as both direct and indirect. By
the former is meant here any action
where moisture operates substantially
alone to produce certain effects; by the
latter, any action wherein effects are
ascribable to cooperation of this factor
with others or with other chemical
compounds. Illustrative of direct ac-
tion are absorption of moisture by
most common dielectrics, this leading
to reductions in the dielectric proper-
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ties %-3.4; permeation by moisture of
oxide and similar coatings used on such
devices as dry-type rectifiers, a process
which eventuates in device failure;
condensation in enclosed spaces as wir-
ing troughs, conduits, device housings,
unfilled concentric cable transmission
systems, etc.; and the subsequent flow
o.f'condensate to damageable or con-
taminable parts. Exemplifying the in-
direct action of moisture again are
rusting of devices and parts made of
iron, as happens in the case of equip-
ment chasses and enclosures; corrosion
of copper conductors in various coils
and transformers 5 6; dissolution of
some of the elements that become de-
posited on various circuit components,
as on resistors, condensers, and insu-
lators, the resulting products some-
times laying the foundation for circuit
instability; swelling and distortion of
some bodies compounded of different
materials, a result occasionally noted
in the case of laminated insulators and
metal die castings; fosterage of the
growth of a few types of plant life on
certain equipment parts that are made
of organic materials; and the like.
Plainly the field of activity of moisture
is a large one.

Solutions to the problems presented
by this factor, as might be surmised,
are of various kinds. Nevertheless, an
approximate resolution of them may
be made in terms of those applicable to
products having largely exposed sur-
faces, and those applicable to products
that are confined within enclosing
structures.

Generally speaking, solutions of the
first kind consist in either the adoption
of materials having inherently self-
protective qualities or the utilization
of particular surface finishes. They
would be resorted to, therefore, in
cases having to do with such apparatus
or parts as cabinets, chasses, device
housings, power machines, dry-type
rectifiers, etc. However, since the ade-
quacy of thiese solutions, mentioned so
far only in general terms, is dependent
upon choice of materials, extents to
which finishing processes are carried,
and the like, it is desirable at this
point to review several specific prac-
tices that have proved reasonably suc-
cessful.

Foremost among these is painting.
When properly done upon prepared
surfaces it generally assures a high de-
gree of protection being afforded them.
Its capacity to render this protection,
though, should be perceived as resident
in appropriateness of both the paints
and the painting process. Seemingly
fulfilling this requirement quite well
is a practice comprised of the following
steps: cleaning thoroughly all surfaces
of rust, grease, scale, dirt or other for-
eign substances; applying to surfaces
as soon thereafter as practicable a
priming coat of paint, using thus a
paint with a zinc chromate, aluminum
powder, or similarly effective base;
covering the primer when dry with one
coating at least of a paint of inter-
mediate or reserve quality; and, final-
ly, overlaying the intermediate stra-
tum with the desired outer finish.

December. 19141

One of several old, abandoned ant hills on a field in the interior of Panama
presents mute evidence of the presence of pestiferous animal life.

Paints forming the several coatings de-
scribed, in order to be enabled to ex-
hibit intrinsic qualities to the utmost,
must evidently be coordinated among
each other.

Another often-used solution to the
problems begotten by moisture is the
metallizing of exposed bodies with cor-
rosion-resistant elements. Figuring
generally in coats of this kind are zinc
and tin, the former element being quite
widely utilized. Significant about these
metals is the observation that the ef-
fectiveness of both in the protection of
bodies is seemingly high, irrespective
of the method whereby they are de-
posited; in other words, electroplating,
hot-dipping or galvanizing, and the
like, all work out well. Presupposed in
this last statement, of course, is that
the thickness of any zinc or tin deposi-
tion be more than sufficient to insure
its own continuance for a long period,
and that the deposition were initially
made under conditions favoring a good
bond to the base metal.

A third form of surface-protecting
finish, a form resorted to for excluding
moisture from damageable parts of
such products as dry-type rectifiers, is

obtained with certain varnishes. These,
when applied to form a fairly heavy
film over a surface, exhibit rather good
moisture-excluding properties. Ade-
quately heavy surface films may be
formed as a rule by three treatment
cycles of the product to be protected,
each cycle involving brief immersion in
the varnishes of such products and sub-
sequent drying thereof.

A seldom-used, thcough potential ex-
pedient to prevent damage by moisture
to exposed parts is the fabrication of
them from special alloys. Numerous
ones offer a high resistance to corro-
sion, so occasionally reccurse to them
may be justifiable.

Devices and parts mounted inside
housings, because c¢f shape, service,
etc., can be given only partial protec-
tion from adverse moisture action by
surface finishes. Additional protection
usually has to be obtaired through de-
pression of the relative humidity of the
air in the enclosed space, this being
done by elevating the temperature of
that air 15°F tc 30°F beyond the
ambient. Means for effecting such hu-
midity changes vary, of course, with
apparatus and circumstances. During

(Left) Bakelite that has not been treated properly with a fungicide:
growth inoculation with Aspergillus niger No. 6277 spores. (Right) Sim-
ilar bakelite piece that was properly treated with a fungicide. showing
no growth over a wide zone: spore suspension of Trichoderma koningi.
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Photos show treated and untreated wire that has been subjected to fungus growths. (Left) Untreated, showing
heavy fungus growth: inoculation with Chaetomium globosum No. 6205 spores. (Center) When properly treated
with a tungicide, showing no growth. with wide zone of inhibition; spore suspension 1 of Chaetomium globosum.
(Right) Properly treated with a fungicide, showing wide zone of inhibition: spore suspension of Trichoderma koningi.

regular operating periods of most
equipment, for example, sufficient
heat to depress the relative humidity
of the circulating air an appropriate
amount is produced by electrical losses
in devices; at other times it becomes
necessary to derive the heat from aux-
iliary sources.

Provision of sources of this kind is
now regularly made in the apparatus
supplied by manufacturers of large
power equipment (rotating machines,
switchgear, etc.); but until recent
years, at least, no comparable practice
had been followed by electronic equip-
ment manufacturers. To the former
class of equipment there have been
adapted, as such auxiliary heat sources,
a few types of flat or tubular resist-
ance units, known as space heaters.
Electronic equipment, on the other
hand, has had to be provided in large
measure with heat sources improvised
by the equipment purchasers them-
selves. Of possible interest are the
following examples of such individual
efforts: mounting within the enclosing
structure of a resistance-type heater or
lamp; attachment to the main unit of
a subbase wherein heaters are housed;
and placement of equipment over
mouths of warm air ducts.

Any such auxiliary heating source,
since it otherwise would contribute to
the heat evolved from the apparatus to
which it had been adapted, so exposing
component devices to possibly exces-
sive temperatures, should be rendered
inoperative by a lock-out switching ar-
rangement during periods when the
main apparatus is functioning. For
portraying the nature of a possible
switching arrangement of this kind one
will be considered with reference to a
radio receiver in which is contained a
space heater. Proper switching of the
heater in this illustration could be ef-
fected evidently by making the main
power-control mechanism include a
multipoint switch so connected that: in
the initial position of the switch both
the radio and the heater would be com-
pletely disconnected from the power
supply; in the second position of the
switch the radio would still remain dis-
connected but the heater would be
brought across the power circuit; and,
finally, in a third position of the switch
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the radio could be energized while
there the heater would be disconnected
from the system.

Besides the steps described to de-
press relative humidities others have
been taken to prevent inevitable mois-
ture depositions and migrations? from
reaching damageable parts. Two typi-
cal steps are: isolation of audio-trans-
former primary windings from direct
potentials by operating the associated
amplifier tubes on a shunt-fed basis
through special reactors; and altera-
tion of the relative potentials between
circuit elements and mounting struc-
tures.®

Temperature

A proper appraisal of temperature
requires that this factor be not regard-
ed as an absolute and unitary influence.
To be sure it acts at times wholly apart
from other conditions, but most often
it has a collaborative character. If re-
garded alone it hardly would appear as
a factor of abnormal significance, and
its actual capacity might easily be un-
derestimated. Evidence to support this
view may be found in figures repre-
senting values of temperature.

Such figures show that, for most
places in the region under comment,
the highest temperatures reached are
not appreciably different from those
experienced by many communities in
the continental United States during
summer months. Furthermore, these
same figures disclose that the tempera-

Untreated linen spiders for speak-
ers, showing heavy growth; spore
suspension of Trichoderma koningi.
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tures prevailing in any given locality of
this tropical section vary but slightly
about an annual mean. In the Canal
Zone, to illustrate the last point, it is
seldom that a day's record exceeds
90°F or falls below 70°F.

Regarded so that all its active as-
pects become apparent, that is, in its
status as a lone agent and again when
acting in conjunction with other cir-
cumstances, temperature becomes an
item of moment. It is then perceived:
as a major obstacle in many cooling
problems; as an influence tending to
promote destructive plant and animal
life; as a force restricting certain ma-
terials to limited use or excluding them
altogether; as a phenomenon discour-
aging proper maintenance of appara-
tus; as a part of the cause of exudations
of internal compounds in some insulat-
ed conductors as well as of migrations
by intercalated lubricants in vertically
suspended, varnished-cambric-covered
leads; as a stimulant of corrosive re-
actions®; etc. It, indeed, appears to
enter into just about every life-reduc-
ing, efficiency-lowering, and restriction-
imposing process wherewith devices
must contend. Seemingly harmless—
potent actually, is perhaps the best
brief description of this factor.

Most solutions to problems created
here by temperature hinge upon simple
physical principles as applied to specific
situations. Machines and devices, for
example, normally should be literally
proportioned, and provided with ade-
quate ventilating and heat-dissipating
means. If such design is not possible
for some reason an expedient such as
water cooling of the air used to take
up apparatus heat and subsequent re-
circulation of the air should be consid-
ered. Another desirable practice, one
aimed to prevent the aforementioned
lubricant migration from spreading to
contaminable parts beyond the cable
proper, is the use of cable terminators.
Fitting of these in the form of pot-
heads to most large power cables, in
fact, is almost essential. Deducible
from much of this and from the variety
of appearances presented by tempera-
ture problems is the need for attacking
each on an individual basis.

Fungi such as mildew, a short,

(Continued on page 89)
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‘ma NE of the problems that has
0 bothered radio servicemen for a
long time is the one of organiza-

tion. Since most servicemen are rugged
individualists, the idea of organization

is not an easy one to settle. In view of
the fact that servicemen are essential-
ly small business men, and are indi-
vidually without much influence, some
type of organization would be a good
thing. s

There have been, in the past, numer-
ous attempts to organize both on a lo-
cal and a national basis. All of these
attempts fell short of their original
goal. There are today a few local or-
ganizations in operation. These local
organizations in some instances have
had a very successful career. There is
only one national organization and
that is in a state of suspended anima-
tion for the duration of the war. The
above-mentioned national organiza-
tion, the RSA, was organized in 1937
as a consolidation of 3 other groups
that had some claims to national
status.

The benefits of organizations are
many. In the first place, it offers a
means of getting together for the ex-
change of information and ideas. Since
business men in any one community
have common problems, a local organ-
ization provides a means of concerted
action which helps materially in these
matters. An organization further of-
fers a means of settling differences
which continually crop up in the course
of everyday business. It acts as a sta-
bilizing influence and results in the
controlling of bad practices which were
prevalent before the war, such as
chiseling by customers, unfair competi-
tion. and other evils.

Manufacturers are very willing to
cooperate with organized local groups
in the matter of supplying speakers. In
fact this is the best means for the indi-
vidual serviceman to keep up to date
on new developments. The manufac-
turers are enabled by these contacts to
know more accurately what the serv-
iceman wants and can then offer better
service to him. Local groups have done
much to raise the quality of service
oftered to the public. Standards of
operation and conduct have been in-
creased materially.

All good servicemen realize that
they are in a minority and are in prob-
ably one of the most maligned groups
in the country. Local service organi-
zations can do much to help sell the
serviceman to the public. Constant
advertising is necessary to win back
for the serviceman the esteem and re-
spect which has been lost to him
through the operation of “gyp-artists.”
It is unfortunate that the radio serv-
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By JOE MARTY

Field Editor. RADIO NEW

This month the author discusses the problems

of organization and licensing of servicemen

iceman has bheen singled out for criti-
cism by various individuals and publi-
cations when he is no more to blame
than service personnel in other fields.

It is also unfortunate that the indi-
vidual serviceman continues to be his
own worst enemy in this respect. Up
until the time of the war, the feeling
was almost universal amongst service-
men that it was impossible to get the
customer to pay a decent price for time
used in repairing the radio set. The
war has proved how fallacious is this
theory and it is to be hoped that this
lesson has been learned well by the
serviceman. The serviceman then re-
sorted to all sorts of subterfuges in or-
der to get a sufficiently high price to
enable him to show a profit on the job.
This. of course, was fundamentally
wrong. A laborer is certainly worthy
of his hire and servicemen should take
steps to see that they are compensated
adequately by the public for the time
and material that goes into a repair
job. Unfortunately, the serviceman for
all these years has been giving away
the only thing he has to sell and that
is his time. It is folly to expect to
make a decent living only on the profit
on the parts that are used in the re-
pair of a radio receiver.

Many arguments have been ad-
vanced against organization. One of
the first that comes to mind is that

local and national groups can be used
as pressure groups. This argument
fails of its own weight since no one
group or combination of groups repre-
sents enough business to dictate either
to the manufacturer or jobber. There
also seems to be a fear in the minds of
some servicemen and of some local
groups, particularly those which are
affiliated with some national organiza-
tion, that regimentation will automati-
cally take place.

Another factor that has militated
against the formation of local and na-
tional organizations is the jealousy
among servicemen. Many groups have
been organized only to fold up at the
first hint that 5 or 6 men in the group
were attempting to run it. The opera-
tion and maintenance of the organiza-
tion has in the last analysis rested up-
on the shoulders of the more coopera-
tively minded members of the group.
This minority seems to be the only ones
in the organization who are willing to
sacrifice their time and money to make
the organization tick.

Were it not for these few men, there
would be no successful organization.

Licensing

Some remarks regarding licensing
are certainly in order here since the
licensing of a group of men is in effect
an organization. This problem has
been discussed pro and con
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“That reminds me. when are you going
to repair the oscillator on the radio?”

for a great number of years.
It seems to be the fceling
among a large number of
servicemen that the mere
fact of licensing would elim-
inate at once most of the
troubles encountered in pres-
ent-day organization.

The writer made a de-
tailed study of licensing as it
cxisted prior to the war, with
the following results. In
most cases where licensing
was in effect, we found that
the servicemen did not bene-
fit to any great degree sim-
ply because the licensing ar-
rangements were, in the first
place, much too unwieldy,
secondly, they were quite
badly complicated, and third-

(Continued on page 100)
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A high-fidelity audic amplifier must be used.
the lower shelf directly behind the frequency-modulation tuner.

It is located on

By WILLIAM A. STOCKLIN

Assoc. Editor, RApio NEwW.

Constructional detlails of a sound reproducer,

covering a frequency range of 80 to 14,000 ¢.p.s.

many Rapio NEws readers was

an article entitled, ‘“Unique
Sound Reproducers,” which appeared
in the November, 1943 issue. From the
volume of correspondence received re-
garding this article, it was apparent
immediately that additional informa-
tion on both design and construction
was desired by the readers.

In view of these requests, members
of the staff of Rapio NEws undertook
the construction of a sound reproducer
designed for frequency-modulation re-
ception and exhibiting a tonal quality

017 CONSIDERABLE interest to
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far surpassing present-day AM recep-
tion.

During preliminary discussions, it
was decided that the completed unit
should meet two definite requirements:

1. Both the low- and high-frequen-
cy response must be extended
well over that possible to ob-
tain with a standard home re-
ceiver.

2. The unit should be so con-
structed that its appearance
would permit its use in any
home with modern furnishings.

Present-day sound reproducers, re-
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gardless of type, do not extend the
high-frequency range materially. How-
ever, this portion of the audio-frequen-
cy spectrum can be improved by using
either a speaker designed for high-fre-
quency response, or by using two
speakers, one used exclusively for the
higher frequencies (this speaker to be
identical to the tweeter speaker used
in many types of home receivers).

Prior to the war, many manufactur-
ers had begun development work on
the dual speaker. This unit consists of
a 12-inch permanent magnet speaker
with a five- or six-inch tweeter mount-
ed directly in front of the cone. Some
of these speakers reached the market
before civilian production was discon-
tinued, but such units are extremely
difficult to obtain at the present time.

A single 12-inch permanent magnet
speaker with a curvilinear cone was
used for this installation. This speaker
possesses a high-frequency response
within 2 db. up to 10,000 cycles and
then gradually drops off at 14,000 cy-
cles. Since present-day home receivers
utilize speakers with a range up to
7000 cycles, this arrangement repre-
sented an improvement and did much
towards achieving the first require-
ment for the reproducer.

As dual speakers most likely will be
made available shortly after the war,
present plans call for the replacement
of this 12-inch single speaker with a
unit which will provide high-frequency
response up to approximately 14,000
cycles.

Since the low-frequency response of
the unit must also be taken into con-
sideration, there are three definite va-
riables which must be considered:

1. The resonance of the speaker,
which should be as low as pos-
sible.

2. The construction of the cabinet,
which must be as sturdy as pos-
sible.

3. The height of the column,
which is determined by the dis-
tance that sound at a particu-
lar resonance frequency must
travel before returning to the
speaker cone.

Assuming that the cabinet is well
constructed, the most important single
characteristic in determining the low-
frequency response becomes the height
of the column itself. Sound waves em-
anating from the back of the speaker
cone must travel down the length of
the column and travel at right angles
to the opening, finally returning at a
diagonal to the top of the speaker.

When a single sound pulse travels
this distance during the time of a sin-
gle cycle, it will return to the top of
the speaker in phase with the next
pulse, thus aiding the response at that
particular frequency.

Original plans called for a resonant
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REPRODUCER for FM. ...

frequency of approximately 80 cycles
per second. If this value were low-
ered, interference might arise from the
60-cycle hum which is present in most
amplifiers. Since sound waves travel
at 1130 feet per second, a column
height of approximately 6 feet was se-
lected. This height in no way detracted
from the appearance of the unit, and
proved adequate, as final tests indi-
cated that the resonant peak was ap-
proximately 80 cycles per second. The
first requirement, that of a high-qual-
ity sound reproducer, was fulfilled,
with a total range of from 80 cycles to
over 10,000 cycles per second.

As mentioned in the title, this unit
was designed for FM broadcast recep-
tion. Amplitude-modulation reception
should not be used to judge the final
performance of the cabinet, as there is
usually considerable distortion above
7000 cycles on present day AM home
receivers.

Construction

The construction of the unit is not
quite as complicated as the photograph
might indicate. Some knowledge of
cabinet-making will, of course, be help-
ful. Besides the usual woodcutting
tools, a circular saw is the only tool
needed. For those who do not have
access to tools such as the circular saw
or bandsaw, it would be wise to lay out
the various pieces and have the nearest
mill shop cut them out according to the
builder’s directions. This is not costly
and much time can be saved in con-
struction.

Referring to Fig. 1, it will be noted
that all individual pieces are pre-
grooved and glued to conform with
good construction procedures. Nails
were eliminated entirely and, where
necessary, dowels were used. When the
column itself was first constructed,
four pieces of 3%-inch plywood were
used to make up the four sides. Each
corner was made from a piece of wood
3% inches square. The outside corners
were planed, filed, and finally sanded
to produce the rounded edges. The cor-
ners protruding on the inside of the
cabinet were cut as close as possible to
reduce the total weight of the column.
All four sides and four corners were
properly pregrooved and glued the en-
tire 6-foot length of the column, the
bottom portion being cut off and used
on the right-hand side of the cabinet,
as shown in the side view of Fig. 1.

The shelves, shelf supports, top cap,
bottom molding and lower speaker
molding were constructed individually
and glued to the cabinet.

The cabinet was constructed of
white pine with the exception of the
two shelves and cap. After the unit
was completely assembled and sanded,
it was covered with a reproduction of
actual wood grains in a plastic veneer,
manufactured by the Meyercord Com-
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pany of Chicago. This plastic veneer
is applied in sheet form and is ce-
mented in place. Various designs can
be obtained with such construction, in-
cluding the refinishing of old, sturdily-
built furniture to give a new luster of
walnut or mahogany. In viewing the
photograph or the original cabinet it-
self, one would not be able to deter-
mine from its appearance that it was
constructed in this manner. The all-
over effect is excellent.

The process, at present, is available
only commercially, as highly-skilled
craftsmen are required to apply this
type of finish. However, plans are be-
ing made for the development of a
simplified method of applying this ma-
terial, which will enable the home con-
structor to make use of it early in the
postwar era.

It may be well to mention at this
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point that in the period prior to the
war, much of the furniture for the
home, including radio cabinets, was
constructed in this manner. With the
simplified process being planned, no
doubt the postwar era will find more
applications of this material.

The two shelves and top cap were
made of walnut, as they would receive
more abuse and would be damaged
easily if the plastic veneer was used.
The home constructor can build the en-
tire cabinet of walnut, mahogany, or
any other wood that is easily obtain-
able. The attractive appearance of the
original unit can be reproduced in this
manner and the construction is simpli-
fied, therefore this method is prefer-
able for the home builder. The con-
structor may prefer to use a soft wood
of any variety and finish the cabinet

(Continued on page 112)
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Fig. 1. Mechanical layout of the unit, showing all necessary dimensions.
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Modulating Class “C” Amplifiers

By M. DEAN POST

Senior Instructor, AAFTTC

Importantfactors to be considered when employing amplitude

modulation in class *°C° plate modulated r.f. amplifiers.

ulation is sweeping the nation,

but amplitude modulation has
not yet outlived its usefulness. It is, in
fact, still the most common method of
inserting intelligence into a carrier
wave. From some of the questions
asked by radio men, it is apparent that
the subject is none too thoroughly un-
derstood even at this late date, and so
long as such modulation is used, it de-
serves as much understanding as pos-
sible. There are some excellent texts
on this type of modulation, but it is
intended here to present some succinct
facts without digressing too much into
the realms of abstract theory.

There are several means of ampli-
tude modulating a class “C” amplifier
among them being plate modulation,
grid modulation, cathode modulation,
and combinations of all three. The
first type will be used here for pur-
poses of discussion, since all types ac-
complish essentially the same thing.
Fig. 1 shows a typical schematic dia-
gram, simplified for explanation.

The r.f. class “C” amplifier is so de-
signed that the r.f. driving voltage ap-
pearing across the grid resistor R is
rectified by grid-cathode current flow
and causes a large d.c. voltage to ap-
pear between grid and ground, nega-
tive at the grid end. The amplitude of
this potential is such that the amplifier
is biased from two to four times cutoff.
The audio signal is amplified by the

E NTHUSIASM for frequency mod-

Fig. 1. Diagram showing method of plate
modulating a class “C” r.f amplifier.
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modulator tube V2, and this signal ap-
pears across the secondary of the mod-
ulation transformer 7. Conditions now
have been set up for modulation.

The audio signal has been inserted in
series with the d.c. high voltage sup-
plying the plate of the r.f. amplifier. so
that it will alternately add and sub-
tract from the total voltage appearing
on the plate of V1, as shown in Fig. 2.
It is apparent that, if the audio signal
is of sufficient amplitude, it can be
made to raise the total plate voltage to
twice its normal value, and lower it to
zero. This condition will result in
100% modulation of the carrier wave.
Thus, an important requirement has
been revealed: the peak output voltage
across the secondary of T (Fig. 1) must
equal the d.c. voltage applied to V1 if
100% modulation is to be realized.

The result of such efforts is to vary
the carrier output in the manner of
Fig. 3. For ease of drawing, this fig-
ure is a graph of the envelope of modu-
lation, and does not include the indi-
vidual cycles of r.f. energy that make
up the body of the envelope. This
curve is that of either current or volt-
age—not power—and is the one shown
on the face of a cathode-ray oscillo-
scope when r.f. energy is applied to the
vertical plates. The percentage modu-
lation can be obtained from the ex-
pression

(Enax
m =

— Ewi)100

2E,

where the voltages are as shown in
Fig. 3. (It should be noted that the
envelope above and below the zero axis
is symmetrical and sinusoidal, since a
sine wave was used initially as the
audio signal. Thus, for detection pur-
poses it is only necessary to remove
the lower half of the envelope to ob-
tain the original signal.)

The envelope of Fig. 3, however. does
not tell the entire story. There re-
mains, among other things, the prob-
lem of determining how much power is
required to accomplish 1007 modula-
tion, and what happens to the radiated
power.

The above envelope follows the curve

E-E. Q1+msinwt)........... (1)

where m is the modulation factor (1
for 100%). This expression simply
states that the carrier E, is being mod-
ulated by a sine wave. Now, if it is
remembered that power is proportional

www americanradiohistorv com

to the square of voltage, it can be
stated that

E2 =E.2 (1 4 msinwt)?2
= E.2 (1 4 2msin ot 4 m?2sin2wt).(2)

If equation (2) is plotted over one
cycle. the envelope of modulated power
will be obtained as in Fig. 4. This
curve seldom is seen in plotted form,
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Fig. 2. Audio signal which is inserted
in the plate of the r.i. amplifier tube.

since the wvoltage envelope is more
readily adaptable to percentage-mod-
ulation measurements. However, Fig.
4 gives a clearer picture of the power
relations than otherwise can be ob-
tained, and serves to illustrate actual
operating conditions. For convenience
in calculating, values have been as-
signed—a carrier power of 300 watts
being taken for a basis.

The curve of Fig. 4 is striking in its
dissimilarity to the voltage envelope of
Fig. 3. Note the wide space of prac-
tically no power between cycles. This
vacancy is caused by two things:

1. The negative voltage peaks ot
modulation have reduced the r.f.
peak power greatly.

2. The time that each cycle of r.f.
power flows has been narrowed,
since the pulses of r.f. energy are
very narrow at their tips.

The cumulation of these two items
results in the extreme necking out of
the envelope. The strangeness of the
remainder of the curve is accounted
for by referring back to equation (2),
which tells us that there are three
components present: the steady car-
rier, the modulating signal, and a
double-frequency component which 1s
represented by the sin?wt portion. Ap-
parently the process of modulation has
added something new to the carrier—
sidebands.

These sidebands are composed of
sum and difference frequencies (car-
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rier plus audio, carrier minus audio)
and convey all the intelligence of the
modulation. Thus, the carrier is truly
named, since it contributes nothing to-
weards the information contained in the
wave. The carrier could be removed
without loss to the intelligence con-
veyed, and in some types of transmis-
sion this is done.

It is intercsting, at this point, to de-
termine how the total power has been
altered by modulation. Fig. 4 shows
that the pecak power is four times
the unmodulated power—and this we
would have known previously, since
the plate voltage was doubled and this
means in itself four times the power.
If the total area (power) under the
curve is compared with the total area
enclosed by a full cycle of unmodulat-
ed carrier, it will be apparent immedi-
ately that the total energy has in-
creased by half. Thus the total modu-
lated power is 1.5 times the unmodu-
lated power.
lated energy is '4 greater than the un-
modulated power, the additional ener-
gy must have been supplied by the
modulator. Again an important item
comes into view—for 100% modulation,
the audio system must be capable of
supplying a power which is half the
r.f. power. Furthermore, all the mod-
ulator supplies is sidebands.

The expression for the entire wave-
form of the modulated r.f. voltage is

m
E = E,| sin ot 4+ 9 Ccos (we — wy)

m
t—2 Ccos (we + )t _I

This slightly formidable-appearing
expression is really quite simple. It
consists of the carrier power (sin w,.t),
the lower sideband which has a maxi-
mum amplitude of m/2 and is com-
posed of the carrier frequency w. minus
the signal frequency «,, and an upper
sideband with the same maximum am-
plitude but whose position in frequency
is the sum of w. and «.. The equation
says that the amplitude of the side-
bands is % that of the carrier when
m = 1. Since power is proportional to
the square of the amplitude, the side-
band power is %4 plus %, or a total of
1% that of the over-all power. It has
been shown already that the total pow-
er increase at 100% modulation is %;
therefore the two sidebands must con-
tribute the 2xtra .. Thus the ratio

sideband power w2 1,
total modulated power - @

3/2

This proves th~. the sideband power is
33% % ; therefore, the carrier must
contribute the remaining 6625% of the
energy.

From equation (2), it is apparent
that the maximum power of the side-
bands is proportional to m?. It is thus
important to keep the modulation as
high as possible, since the total energy
in these sidebands will decrease rapid-
ly as the percentage modulation is re-

duced. For example, if the modulation.

December, 1918

Now, if the total modu--

Fig. 3.

were reduced frem 1009 to 80%, the
intelligence-bearing sideband power
would be reduced to 649 of its former
value. This clearly shows that a high-
power carrier poorly modulated would
be no louder at the receiver than a
weak carrier fully modulated

Fig. 4 is somewhat puzzling at first
glance in that the carrier has been en-
gulfed entirely in the total energy un-
der the envelope, and is no longer dis-
tinguishable. As a matter of fact, it is
impossible to state from such a curve
that the carrier is actively engaged in
producing 66% ¢ of the total energy.
This conclusion must be drawn from
knowledge of the sideband situation: if
the sidebands supplied by the modu-
lator are accounting for 33% % of the
total energy, the carrier must there-
fore be supplving the remainder.

The dotted line marked 450 watts in
Fig. 4 represents the power to which
the carrier would have to be raised if
the continuous unmodulated power
were to equal the 300-watt carrier fully
modulated, and is the average value of
energy over one cycle of modulation.
It thus is evident that the class “C” am-
plifier, under modulation, is subjected
to heavier loads. If the r.f. tube is to
be modulated 1007, it must be oper-
ated at lower plate voltages than at
telegraph or unmodulated conditions,
since the plate dissipation is increased.
The tube must be capable of handling

Fig. 4. Power envelope of the r.t.
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Voliage envelope of the r.. carrier when 100 percent modulated.

twice the peak modulating voltage—
otherwise, tube saturation will be
reached and exceeded, causing over-
heating and overmodulation.

This brings up other items—those of
downward modulation and overmodu-
lation. When the class “C” amplifier is
100% modulated, the average d.c. cur-
rent, as indicated by the meter M in
Fig. 1, will not change its reading, or
will just barely flicker upwards. This
can be seen from Fig. 2; when the peak
modulating signal is just equal to the
d.c. voltage applied to the r.f. amplifier
plate, the average increase (over one
cycle) of voltage is zero. Therefore
the average d.c. current flow produced
will be independent of modulation. If
the modulating signal is too large, it
will drive heavily in the positive direc-
tion, and be cut off at the negative por-
tion, thereby increasing the over-all
d.c. voltage and causing more d.c. cur-
rent to flow. This results in cutting
off the modulated power for excessive
periods between cycles, which causes
distortion and the production of spuri-
ous sidebands. Many operators have
operated their transmitters with con-
siderable increase in d.c. plate current
on modulation, thinking they were just
“hitting it harder.” They were—but
with negative results. When a lamp
load was coupled to the output coil,
they were surprised to see the power

(Continued on puge 139)

carrier when 100 percent modulated.
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Seam welding a gas tank. similar to that used on many of
our present fighter planes. Timing control of this process
by electronic tubes insures a stronger and neater weld.

The part that electronic equipment is playing on our

civilian front, both in industry and in the home.

AL (XS OV

Photo-Troller employed as a safety device on a hydraulic press. Interruption of the
light beam will prevent operation of the press even though foot lever is depressed.

40

www americanradiohistorv com

LECTRONICS AT

Register regulator used on a bread-wrapping machine. A
photoelectric element, which is actuated by a contrast-
ing spot printed on the wrapper. controls the cutters.

By
HAROLD J. HAGUE

Electronics Eng.,
Westinghouse Elec. & Mig. Co.

placed before the public in news-

papers, periodicals and on radio
programs, we are led to believe.that
electronics is a new-born babe. The
same advertisements also lead us to
believe that we must wait until “to-
morrow” to enjoy the wonders of elec-
tronics. We do not have to wait un-
til “the future” to see and feel the ef-
fects of the new electronics era. As a
matter of fact, many of the wonders of
electronics are already with us in our
homes, offices, factories and yes, even
in our places of amusement.

It is true, we cannot deny, that many
new and startling developments have
been made in the field of electronics as
a result of the present conflict between
nations, but in many cases we are al-
ready enjoying the wonders of elec-
tronics. For instance, today we sit in
our easy chair and listen to the world's
greatest melodies from our electronic
phonograph; from our radio we hear
the latest in the world’s news, the
World Series or even the campaign
speeches of the politicians that we as
citizens elect to run our government;
the room is illuminated by what we
call fluorescent light; we go to a res-

FROM the advertising now being
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Photoelectric detector used to detect pin holes in metal strips at speeds up to 1000 feet per minute.
Light shining through holes as small as one sixty-fourth of an inch will operate this detector.
This type of control is used either to mark defective strips or to classify strips cuiomatically.

taurant and we see small tubes, with
the ability to destroy bacteria, used to
sterilize the utensils; we go to a movie
and we hear authentic reproductions
of our favorite artists’s voice from a
small wavy line inscribed on the side
of the film; we go to the local bank
and the doors open automatically with
absolutely no effort on our part, all we
do is walk through a small beam of
light. Yet, we still continue to think
in terms of electronics as being some-
thing new and something very mys-
terious.

Actually, the science of electronics
can be traced back to the time when
the scientists recognized the fact that
all matter consists of separate par-
ticles or atoms. Scientific records in-
form us that scientists performed many
experiments to verity this theory way
back in the early part of the 19th
Century.

Today, we {ind that many industries
have adopted electronics since elec-
tronic ccntrol developments have ad-
vanced to such a point that it can help
increase production, reduce operating
expense, do many things better (han
older methods, and can do many things

(Continuwed on page 108)
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Sterilamp being used to kill bacteria. This lamp finas wide use whelever perishatle
products, pharmaceutical, or medical supplies are prepared, processed, or stored.
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Amateur’s Frequency-Deviation Meter

EVIATION of a transmitter car-
l) rier in either direction from its

assigned frequency value is in-
dicated continuously and automatical-
ly by some type of frequency-deviation
meter. Positive and negative shifts
are shown plainly by the indicating
meter of this instrument. When the
transmitter is operating upon its as-
signed carrier frequency, the pointer of
the meter assumes a central zero posi-
tion.

The automatic frequency-deviation
meter is a type of monitor, being oper-
ated continuously and requiring no
manipulations for the taking of read-
ings. This type is most often seen in
the operating rooms of standard broad-
casting stations where it shows devia-
tion values up to 20 cycles above and
below assigned carrier frequencies. It
is usually so arranged that its direct
readings are visible from a number of
points in the operating room.

Principle of Operatior

The mode of operation of automatic
frequency-deviation meters is illustrat-

Fig. 1.
showing

Front view of the instrument,
simplicity of panel layout.

ed by the functional block diagram of
Fig. 3. The transmitter signal is
picked up by an antenna (generally a
small vertical rod extending from the
meter, or a short length of insulated
wire) connected to the radio-frequency
amplifier fix-tuned to the carrier fre-
quency. The output of this amplifier is
presented to one grid of the pentagrid
demodulator.

A steady signal from the internal
crystal oscillator is applied to another
grid of the demodulator. The crystal
controlling the oscillator stage is
ground precisely to a frequency equal
to the assigned transmitter carrier fre-
quency (f) minus a value (k) which
will establish a relatively low audio-
frequency beat note between carrier
and oscillator signals. The demodu-
lator output voltage has the beat fre-
quency f-k and is amplified by the a.f.
amplifier stage to actuate an audio-
frequency meter. The latter is capable
of indications directly in cycles-per-
second.

The value of k is so chosen that f-k
will equal the midscale frequency de-

Fig. 2. €hassis layout, showing proper placement of component parts.
Trimmers are mounted below chassis directly under coil assemblies.

it}
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By
RUFUS P. TURNER

Consulling Engineer, RADIO NEWS

Constructional details of a

vibrating-reed-type devia-

tion meter. for use with

transmiilors and oscillators

flection of the a.f. meter. Whenever
the carrier f is upon its assigned value,
the beat note delivered to the meter
will be exactly f-k and center-scale
meter deflection will be obtained. The
meter scale, consequently, may be
marked 0 (zero deflection) at this
point. If the carrier frequency drifts
below its assigned value, the beat note
delivered to the indicating meter will
be somewhat lower in frequency than
the midscale value and the pointer ac-
cordingly will fall proportionately.
Conversely, a rise in the carrier fre-
quency above the assigned value will
cause the f-k beat note to increase
from the midscale frequency and the
pointer will be deflected proportionate-
ly upward from the center readings.
As a result of this action, the meter
scale may be graduated further to
show cycles-per-second above and be-
low the midscale zero point, and thus
to indicate directly carrier-frequency
deviation.

As a practical example, consider a
carrier frequency of 1000 kc., and let
us assume that the indicating audio-
frequency meter has a 980-to-1020 cy-
cle scale and will show 1000 cycles per
second at midscale. The local oscil-
lator frequency then must be 1000 cy-
cles less than 1000 ke. (or 999 kec.) in
order for zero carrier-frequency devi-
ation to produce the midscale meter
deflection of 1000 cycles.

A 20-cycle upward shift of the car-
rier frequency will then set up a higher
beat note (1,000,020,-999,000) and the
pointer will assume full-scale positive
deflection at 1020 cycles. This point
accordingly may be marked 20 cycles.

A 20-cycle downward shift of the
carrier frequency will lower the beat
note (999,980-999,000) and the pointer
will assume a proportionately lower
position at 980 cycles. This point gc-
cordingly may also be marked 20 cy-
cles. But unlike the previous 20-cycle
graduation, this point indicates devia-
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tion 20 cycles lower than the assigned
carrier frequency. The first shows 20
cycles above. Intermediate-frequency
points between 0 and 20 on both upper
and lower halves of the scale will show
the indicated scale values of carrier-
frequency deviation.

Any other convenient frequency me-
ter scale might be employed in the
same manner. For example, a 480-
520-cycle instrument will read 500
(zero deflection) at center scale, and
the local oscillator crystal must be
ground to a frequency 500 cycles lower
than the assigned carrier frequency.
A carrier deviation of — 20 cycles will
be indicated in this case by a deflection
of 480 cycles, and a -+ 20-cycle devia-
tion by 520 cycles. Likewise. the 20-0-
20 scheme necessary to indicate broad-
cast tolerance need not be adhered to
in the case of other stations. Stations
in the police, aviation, and experimen-
tal services, for example, might make
use of frequency meter scales showing
from several hundred to several thou-
sand cycles on each side of zero.

Practical Considerations

It is desirable to keep the automatic
deviation meter as simple as possible,
both with respect to circuit and to the
matter of adjustment. The input cir-
cuit must possess sufficient sensitivity

to enable adequate carrier-signal volt-
age pickup some distance from the
transmitter, with a reasonably com-
pact antenna and without physical con-
nection to the transmitter. The indi-
cating frequency meter must be as sta-
ble in operation as practicable, and the
internal crystal oscillator of extreme-
ly low drift. The instrument must be
self-contained for best ease of opera-
tion, installation, and maintenance.
And it is desirable that each of these
conditions be satisfied with a minimum
of tubes and circuits.

Most of the deviation meters in pres-
ent use employ electronic-type indi-
cating frequency meters. Such instru-
ments require relatively elaborate sub-
circuits within the instrument, and
these employ additional tubes—partic-
ularly small thyratrons. A series of
adjustments is necessary to the initial
setting of the indicating circuit and of
checking periodically its calibration.
Moreover, a reliable calibrating source,
such as a high-grade variable-fre-
quency audio oscillator. is necessary to
such maintenance. Considerable sim-
plification has been achieved in the
deviation meter described in this ar-
ticle through the use of a reed-type
frequency meter. Substitution of this
instrument for the electronic indicat-
ing circuit has resulted also in an in-
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Fig. 3. Functioncl block diagram of instru-
ment, illustrating principles of operation.

strument which requires no periodic
calibration and resetting and very lit-
tle maintenance of any other sort. It
may readily be duplicated by the shop
or transmitter lab having limited facil-
ities.
General Features

Basis of this deviation meter is the
vibrating-reed-type indicating fre-
quency meter. The actuated portion

Fig. 4. Schematic diagram of frequency-deviation meter. At some carrier and oscillator operating
frequencies. it is advisable to insert a low-pass r.f. filter at the point indicated as Y in the diagram.
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.of this meter consists of a number of
visible metallic reeds arranged within
a magnetic field. The rezds are so cut
and adjusted that their natural periods
of vibration differ by a small amount.
When an alternating current passes
through the magnet winding, the reed
vibrating with the greatest amplitude
is the one whose natural frequency
corresponds to the frequency of the
current. The dial card is labelled just
below each reed to show the reed fre-
quency, and a signal frequency, there-
fore, may be determined simply by
noting the figure below the most rap-
idly vibrating reed. These instruments
are now being manufactured in the
United States by J-B-T Instruments,
Inc., New Haven, Conn.

The vibrating-reed meter is very
compact, having a flange diameter on
the front of the panel of only 3%
inches. It is entirely self-contained.

Fig. 6. Closeup of front panel.
showing meter and gain control.

390 . 410 |
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Fig. 5. Internal view, showing arrangement of parts
on chassis. The ceramic-cased Bliley BC46-T crys-
tal oven-frequency control unit is at extreme right.

Its compact size does not hamper its
utility, however, since the deviation
meter (see photograph, Fig. 6) is read-
able across the operating room.

Operation of the reed-type meter is
independent of waveform, normal tem-
perature changes, and external mag-
netic fields. Its accuracy is plus or
minus 0.3% on full-cycle increments;
plus or minus 0.2% on half-cycle in-
crements. Absence in this meter of
delicate jewels, pivots, and pointers
contributes to sturdiness and stability.

The vibrating-reed meter selected
for the indicator in our deviation me-
ter is the J-B-T Model 33-F. The scale
of this meter is graduated in frequen-
cies every 5 cycles apart from 380 to
420 cycles-per-second. The 400-cycle
point as at the center of the range,
and the 20-cycle range above and be-
low this point corresponds to the car-
rier-frequency tolerance of standard
broadcast stations. The meter is spe-
cially supplied to operate in the pres-
ence of the d.c. component of plate cur-
rent in the output circuit of a power-
amplifier tube.

With 400 cycles as the zero deviation
point, the crystal controlling the inter-
nal oscillator is ground to a frequency
400 cycles lower than the assigned car-
rier frequency of the transmitter to
be monitored. Fixed-tuned coil-conden-
ser combinations are employed in both
the crystal oscillator and signal ampli-
fler circuits, since these circuits will
require tuning-up only once for a given
carrier frequency.

The crystal oscillator is built around
a Bliley BC46-T precision, tempera-
ture-controlled crystal unit. The lat-
ter device is supplied with a precisely
ground, low-drift crystal to the build-
er’s order, and derives its oven voltage
(10 v.) from a small transformer
mounted within the deviation meter.
The quartz plate supplied with this
unit has a maximum drift of only 1
cycle per megacycle per degree centi-
grade.

The only front-panel adjustment,
except the on-off line switch, is a gain
control in the audio circuit. This con-
trol does not require regular reset-
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ting, and was included mainly as a
convenience in locating the deviation
meter at various distances from the
transmitter. It need only be set once
for a transmitter of fixed power and a
stationary location of the instrument,
and does not influence the reading of
the meter.

The conventional transformer-type
power supply was dispensed with, since
the writer discovered that a 25L6G
tube will actuate the vibrating-reed
meter efficiently The simple power
supply is a voltage doubler embracing
a 25Z6G. Other combinations are per-
missible. For example a 50L6 output
tube and 25Z5 rectifier, 25A6 output
and 50Z7G rectifier, etc. The main
tube lineup in the instrument would
remain the same. Individual builders,
if they prefer, may employ a 250-volt
transformer-type power supply with a
6V6G output tube and the same “front-
end” tube line-up.

Elee¢trical Construction

The complete circuit diagram of the
frequency deviation meter is shown in
Fig. 4.

The carrier amplifier is built around
V1 and is a simple fixed-tuned stage.
The crystal oscillator comprises the
6SJ7 tube (V3), tuned circuit (L,-C,s),
and the Bliley BC46T oven-con-
trolled crystal unit. The thermostatic
heater unit of the crystal oven is con-
nected to the secondary of a miniature
10-volt transformer (T).

The amplifier output is coupled to
the No. 1 grid of the 6L7 demodula-
tor; the crystal oscillator output to the
No. 3 grid of the same stage. The
demodulator, in turn, is resistance-
capacitance coupled to the grid of the
audio driver, V3. The driver stage
delivers the beat-note signal to the
output amplifier (V4) which actuates
the vibrating-reed meter (M).

The tuned circuits (Ll'L’."C], Li-Lis-
C,, and L;-Ci) must be proportioned
according to the operating fre-
quency. For the broadcast band, the
coils may be simple r.f. or detector
coils designed for radio receiver re-
placement. The capacitors are stand-
ard compression-type mica trimmers
of appropriate capacitance for the op-
erating frequency. For other frequen-
cies, standard-sized coils may be wound
or purchased, and matched with trim-
mers of proper size. The coils should
be mounted in shield cans, although
the trimmers may be mounted under
the chassis below the coils. For best
convenience, coils and trimmers will
be mounted in cans, in the manner of
i.f. transformers, with the trimmer ad-
justment being made by means of a
screwdriver or alignment tool. Once
the trimmers C,, C. and Cix: are set for
a particular carrier frequency, they
ordinarily require no adjustment un-
til the carrier is changed to a new fre-
quency.

The driver stage is a simple resist-
ance-capacitance-coupled circuit em-
bracing a single 6J5 tube, V3. The
gain control (Rs) in its grid circuit is
operated by the adjustment knob seen

(Continued on page 90)
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Repairing Defective

Tropically=Designed

RANSFORMER

By CAPT. JOHN S. ANDERSON

A solution to the serviceman’s problem of

repairing those defective transformers de-

signed originally for use in tropiecal elimates.

HE problem of repairing and
keeping power transformers and
iron-cored chokes in operation is
one of the most difficult for the radio
repairman and experimenter. This is
particularly true in warm, humid cli-
mates such as are encountered along
the Gulf coast and the southern Atlan-
tic states. There, in normal times,
many replacements of burned-out
transformers were encountered. The
usual difficulty was that moisture
found its way into the winding of the
transformer or choke coils, impairing
the paper insulation, causing corrosion
of the conductors and eventually caus-
ing open circuits or short circuits in
the windings. Those with short-cir-
cuited turns then would overheat and
result in a burned-out unit.
Practically all of the usual commer-
cial types of radio power transformers
and filter chokes are subject to trouble
of this sort, unless special tropical im-
pregnation is used. One burned-out
power transformer of the enclosed type
was found to contain about a table-
spoon full of water when opened for
inspection. Radio servicemen are in-
clined to prefer the open type of trans-
former on the grounds that if it ab-
sorbs moisture more readily, it can also
dry out more easily than can the en-
closed type. Some even go so far as to
drill ventilating holes in the trans-
former cases. It has been observed,
however, that the open type of con-
struction permits mold to attack the
paper insulation and exposes the wind-
ings to attack by insects. Cockroaches
in particular are very fond of the
“spaghetti” tubing with which many
transformer leads are insulated, and
waxed sleeving is attacked by mold.
Since transformers and chokes of
any type are difficult to obtain for re-
placement purposes, and those with
tropical impregnation are reserved for
military use, the only way to keep
some equipment in service is to re-
wind the defective units using the orig-
inal cores. Some wire may be salvaged
from the defective units, some may be
recovered from the field windings of
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junked dynamic loud speakers, and
new wire can occasionally be found by
a thorough canvassing of stores, ga-
rages, and repair shops.

The problem of adequate insulation
is by no means solved by rewinding a
defective unit. In fact, it is difficult or
nearly impossible to equal that of the
original factory job, due to lack of
facilities for vacuum impregnation,
and lack of special paper and varnish.

A different approach to the problem
is to use oil as insulation. Amateur
experimenters have discovered that
the power ratings of small transform-
ers and chokes can be considerably in-
creased by placing them in a container
filled with transformer oil. The same
thing could be done with home-wound
transformers. This would be a par-
ticular advantage if, in order to wind
the same number of turns as were on
the original winding, it was found
necessary to use a smaller size of wire
on the home-made coil.

Tests on transformer oils show even
a small amount of moisture impairs
the insulating properties of the oil.
This means that the container should
be sealed, to prevent entry of moist air
and to keep the oil from spilling. The

CUT OFF HERE

CLEAN ANC TIN

Fig. 1. The shell of the metal tube should
be cleaned, tinned, and cut as shown.

most difficult part of this procedure
and one which has discouraged the use
of oil-filled transformers is the lack of
an airtight and oiltight seal for bring-
ing out the leads from the windings.
Such a seal is at hand and readily
available in the form of discarded
metal radio tubes. The top of the tube
can be cut off by means of a hack saw
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INTRODUCE
GAS HERE

b, 4
H?::'-'-'.‘—:— S o
Fig. 2. The base of a defective

metal tube is used to extend trans-
former leads through the can.

as shown in Fig. 1. The tube elements
are then cut away and wires attached
to the leads inside the tube. Care must
be taken not to damage the seal during
this process.

A tin can large enough to hold the
transformer or choke coil is then se-
lected. Small syrup cans with tight-
fitting lids are particularly suitable. A
hole is cut in the lid just large enough
to allow the tube to be inserted, upside
down. The outside of the tube must
then be cleaned down to the metal by
the use of a file, steel wool, or sand
paper, and the clean metal surface
tinned. The tube can then be soldered
in place as shown in Fig. 2.

The rewound coil or transformer
should then be dried as thoroughly as
possible. A suggested method is to
place it in an oven and apply low heat
for several hours. An oven which is
free from gasses of combustion is
preferable; electric or coal-fire, for ex-
ample. Care must be taken to keep
the temperature low enough to pre-
vent charring the paper used in in-
sulating the coils. A temperature of
160° Fanrenheit is suggested inasmuch
as it is as high as can be used without
danger of damaging the insulation.
Lower temperatures may be used but
the drying time will be considerably
longer. Commercial practice is to heat
in a partial vacuum, thus assisting the
drying process. Since this seldom is
feasible for the home constructor or
small repair shop, the final drying can
be done by placing the coil in a tightly
closed container with a chemical desi-
cant such as calcium chloride or silica
jel. The chemical clothes-closet dry-
ers are suitable for the purpose, and
readily obtainable at drug or depart-
ment stores.

After drying, place the coil in the

(Continued on page 108)
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DIO-NAVIGATION TRAINING

Units shown separated. Motor and cam unit (left) is mounted upside down in the speaker case. The amplifier is a

modified Setchell-Carlson using a pair of 6V6's in the output.

The input stage is rewired and an interstage trans-

former is added to provide positive regeneration between plate and grid of this stage, resulting in aqudio oscillation.

’l‘HE Civil Air Patrol is engaged
in a program of instruction for
Air Cadet Reservists. While ra-
dio code is, of course, one of the prin-
cipal subjects taught in all squadrons,
the Montclair, N. J, Squadron has
gone a few steps further and includes
radio-navigational subjects.

This article will deal with beam fly-
ing and discussion of a machine for
simulating the range transmissions.

Portable conirol box.

over-all volume control.
motor by adjusting
utilizes a 33V-r.p.m. motor.
78-r.p.m. motor.

Central dial is the “A-N* fader.
on this control have no relationship to its function.

In this course, the first three lectures
are devoted to descriptions of the civil
airways system, marker systems,
C.A.A. regulations, and the general
theory of beam transmission. For the
fourth lecture a low-frequency re-
ceiver tunable from 200 ke. to 400
ke. is set up in the classroom and ac-
tual signals from range stations are
tuned in. For the latter lectures, we
give the students a unique form of

The dial graduations
The right dial is the

The left dial is for increasing the speed of the
the field current.

because this particular machine

This control would be unnecessary with a
The jack in the lower center of the cabinet is for a key
in order to utilize this equipment as a reqular code practice set.

For code

training the moior is stopped and the fader turned to either the "A” or “N“
side, depending upon which contact the motor happened to come to a stop.

46

www americanradiohistorv com

practice in simulated blind range fly-
ing. As far as the writer is aware, no
such teaching method exists else-
where, except in a Link Trainer.

A device to automatically transmit
the “A-N" signals over a public ad-
dress system is set up. The “A” and
“N” signals are varied in relative in-
tensity by a fader arrangement oper-
ated manually from a small control
box in the hands of the instructor. A
4-foot by 4-foot square of white paper
backed with beaverboard is set up at
the head of the classroom. The stu-
dent wears a pair of goggles equipped
with crimson lens. The instructor
then locates on this white board the
range coursecs in red crayon and indi-
cates the “A” and '*N” quadrants. The
red crayon markings of the beam are
completely Invisible to the student
looking through the red goggles, but
are visible to everyone else. The stu-
dent is then handed a heavy black
cravon, the markings of which will be
visible to him, as to everyone else, and
told to set it down somewhere away
from the center of the board. The in-
structor then starts his beam signal
to correspond with the position of the
student’s black crayon. It, for ex-
ample, the student starts somewhere
in the center of the "N’ quadrant, then
the instructor starts his machine with
a clear "N” signal. The student then
moves his crayon in any direction and
the instructor follows with the proper
change in signal. As the student at-
tempts to orientate himself, there will
be changes in the signal to guide him.

RADIO NEWS
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Fig. 1.
which is coming down the center of
the “A” quadrant. is a strong “A”
signal with absolutely no background
tone filling in the spaces of the "A”

Proper signal for plane No. 1

signal. Plane No. 2 also hears a dis-
tinct “A" signal, only slightly weaker
than plane No. 1, but there is a very
faint background tone between the
spaces. Plane No. 3 hears an “A”
signal which is beginning to blend
into the background tone. since the
“A” has decreased in volume and the
background tone has increased. Within
the beam itself the two signals are of
exact uniform strength., resulting in a
steady monotone. Plane No. 3 is not
observing traffic requlations because
pilot is not keeping to the right of the
beam. Plane No. 4 is approaching the
station correctly. He hears more or
less of a monotone, but by careful
listening, he detects that the “N” sig-
nal is just distinguishable through the
monotone. This is known as riding
the "“feathered edge.”

Fig. 2. Schematic for simulated
range transmitter. Values shown
are for 15-ohm output voice-coil line.
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Students receiving instructions in flying the beam. Note special goggles
worn by student so that only the black markings on map are visible to him.

As he comes close to the course, the
“N"” becomes weaker and the “A” is
heard as a faint background slowly
building up. When he crosses the cen-
ter of the range course, the “A" and
“N"” become of uniform strength, and
because of the interlacing of the dots,
dashes, and spaces of the two signals,
the usual continuous tone is heard.
Should the student successfully
bracket the beam and fly in towards
the station, the continuous tone be-
comes gradually and smoothly louder,
indicating his correct approach. As

he crosses the station, the transmis-
sion is abruptly stopped, indicating the
cone of silence.

The black crayon in the hands of the
student leaves a path which is visible
to all, and indicates the course made
by his plane. Clearly, this practice is
amusing to the rest of the class as
they follow the gyrations on the white
board. However, the job to the stu-
dent is not as easy as it looks to the
remainder of the class, and it gives
nearly genuine experience in flying the

(Continued on page 122)

Fig. 3. Layout and assembly of cams.

Two identical cams are cut as shown

above. By mounting them back to back with a separator between them, one be-
comes “A” and the other “N.” The width of the separator will depend upon the
dimensions of the two switches whose levers bear against the cam edges. Note

SREAxER that the lobes or actuating surfaces of the cam are shorter in length than their
corresponding space. That is, the dot is 42° and the dotspace is 48°; the dash
o is 132° and the dash-space is 138°. This is necessary because otherwise the

switch lever which bears against the cam, because of its tension, will follow into
the space area, making contact ahead of the precise lobe edge., and also
breaking contact slightly after the trailing edge of the lobe should clear.
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NYONE who has tried to buy a
complete oscilloscope recently
will know that it is very diffi-

cult to get one either with or without a
priority rating. On the other hand, it
is possible to find a number of the
earlier models which can be bought.
The so-called “basic” oscilloscopes,
consisting of only a tube and power
supply without amplifiers or sweep cir-
cuits, were once quite popular for use
in “ham” stations to produce trape-
zoidal modulation patterns. This is,
incidentally, about all these oscillo-
scopes were ever any good for.

Here are the details relating to the
reconstruction of one of the National
3-inch scopes. The original oscillo-
scope had a 906 tube mounted in a case
with a power transformer, rectifier

seopes.

The reconstruetion

~ MODERNIZE
Your Oscilloscope

By A. D. MAYO

of obsolescent oscillo-

Sufficient informotion is presented

for those who desire to build a new “scope.

Top inside view of the reconstructed ‘scope.

tube and little else. There was an in-
tensity control and a switch to change
from 60-cycle sweep to an external
sweep circuit. There were no controls
to position the spot on the screen.

In the new model it was deemed ad-
visable to have centering, intensity,
focus, vertical and horizontal gain con-
trols, as well as switches to select vari-
ous input combinations and to vary the
frequency of the sweep circuit. An 884
thyratron tube was used as an oscil-
lator to produce a saw-tooth wave for
the sweep circuit. 6C6 tubes were used
for vertical and horizontal amplifiers.
These particular tubes were used be-
cause they were on hand and their
characteristics are entirely satisfac-
tory for this use.

The original power supply consisted

Chassis layout showing placement of various component parts.

FOR ELECTROLYTIC
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of a half-wave rectifier, a type 81 tube,
fed by the power transformer which
also had two filament windings to sup-
ply the rectifier and the 906. Another
winding was included which was used
originally to supply the 60-cycle sweep
voltage to the 906. This latter wind-
ing was not used in the present design.
Filter for this power supply consisted
of a .5-ufd oil-type condenser rated at
1500 volts. This small amount of filter
was sufficient considering the small
amount of current drain of the cath-
ode-ray tube.

In order to operate the various ac-
cessory circuits to be affixed, a sep-
arate power supply was added. This
consisted of a midget 5-tube transfor-
mer with an 80 rectifier and condenser
input filter. One of the things to watch
out for in a job of this type is mag-
netic coupling from the power trans-
former to the cathode-ray tube. There
is a magnetic field around the outside
of a power transformer and if the
transformer is mounted near the tube
it will be impossible to get the spot
steady on the screen. The magnetic
field will deflect the electron beam,
and therefore the spot, at a 60 cycle
rate and in a direction depending on
the axis of the magnetic field.

To minimize the above effects the
power transformers were both mount-
ed underneath the chassis. The Na-
tional transformer was all right from
this standpoint since it was totally en-
closed inside an iron case in the first
place and no doubt originally was de-
signed with the idea of keeping the flux
density down to a low level. The first
one of the midget broadcast transfor-
mers tried in this spot was a new one
with only a half-shell shield on it. This
transformer had considerable effect on
the electron beam and it was replaced

RADIO NEWS
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with a completely shielded transformer
taken from an old broadcast receiver
of reliable make, about 10 years old.
The transformers in older receivers
were considerably better made than
the present ones from several angles.
It is important to select a transformer
which is not only well shielded but
which has a relatively large number of
primary turns for the core size. If it is
possible to select a transformer out of
a group for this use one should be
selected which has a low exciting cur-
rent when the primary is energized.
Sometimes it is possible to minimize
any movement of the spot by rotation
of the power transformer when it is
mounted. The beam can be noted as
the transformer is turned to various
positions. If it is absolutely necessary
to use a transformer which.reacts on
the electron beam, as a last resort a
section of fairly thin walled steel pipe
can be mounted around the cathode-
ray tube as a magnetic shield.
Inspection of the circuit diagram
will show that a part of the voltage
from the added power supply is used in
series with the old power supply to op-
erate the cathode-ray tube. Since
controls were added for centering, fo-

Wiring diagram of the oscilloscope.

cusing and controlling the intensity of
the beam, a little higher voltage than
optimum was necessary to give some
leeway on the controls. It was easy to
add these voltages since the positive
side of the cathode-ray tube power
supply is operated grounded while the
negative of the conventional power
supply is grounded.

The 6C6 amplifiers are ordinary pen-
tode voltage amplifiers similar to those
in the input stage of a speech amplifier.
Since they sometimes are used at fre-
guencies in the upper audio range the
plate loads consist of chokes in series
with 100,000-ohm resistors. This com-
bination insures better response to
higher frequencies. The cathode by-
pass condensers are small for the same
reason. Both stages are working into
fairly high capacitive loads presented
by the necessarily long leads and the
input capacitance of the cathode-ray
tube. The saw-tooth sweep wave con-
tains considerably higher frequency
components and it is desirable to have
good-high-frequency response.

Without the amplifiers, full deflec-
tion on the screen of the 906 will be
secured with about 90 volts peak on
the deflecting plates. The amplifiers

have a voltage gain of about 60 and
with them in the circuit full deflection
will be secured with an input voltage
of only 1.5-volts peak. This is desirable
for both vertical and horizontal input
circuits. Vertical deflection becomes
very sensitive, allowing waveforms to
be examined in low-level audio stages.
An amplifier following the sweep os-
cillator is necessary since its output is
kept low to insure good waveform.

A switch is provided to switch the
vertical amplifier out of the circuit
when it is desired to put r.f. or other
very-high frequency on the vertical
plates. There is also a switch to throw
the grid circuit of the 884 to an ex-
ternal binding post for external syn-
chronizing voltage.

A third switch selects any one of
three types of sweep voltage: 60 cycle,
internal saw-tooth, and external. The
horizontal amplifier is left in the cir-
cuit at all times. For 60-cycle sweep
it is only necessary to feed a little a.c.
from the filament supply into the am-
plifier. For saw-tooth sweep the am-
plifier grid is connected to the output
of the 884 oscillator. For external
sweep the amplifier grid is switched to
the horizontal input binding post and

Sufficient controls have been added to conform with present-day professional units.
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Ci—.5 pfd. @ 1500 v. cond.
Cz, Cs,
condg.
Cs, Co—_004 pfd. @ 200 v. cond.
Cyy C11—.01 pfd. @ 400 v. cond.
Ci»—2 pfd. @ 200 v. elec. cond.
Cyy, C1y—16 pfd. @ 400 v, elec. cond.
Cis—8 pfd. @ 400 v. elec. cond.
Cy7—.03 pfd. @ 400 ». cond.
Cyw—.005 pfd. @ 5
C1y—.0015 pfd. @ 400 v. cond.
Coy—.001 pfd. @ 400 v. cond.
R1—40,000-0hm, 1-w4 res.

Cy, Cg, Cqy Cs, Cio—.25 ufd. @ 4‘%0 v.

Ry—50,000-0hm pot.
Rs, Rg, R
Ry. Ry, R1¢—250,000-0hm pot.
Rs—250,000-0hm, Vs-w. res.
Rg, Ri2, Ras—1-megohm pot.
R—1250-0hm, I1-w. res.
Ry3—1500-0hm, 1-w. res.

Ry;, R16—20,000-0hm, 2-w. res.
Ry7—10,000-0hm, 1-w. res.
Rig—1200-0hm, Vo-w. res.
Rig—9-megohm pot.
R.1;—200-0hm, Vs-w. res.
T,—Power trans.—National

115 Risy Royy Reo—100,000-0hm, Vs-w, res.

To—Power trans.—5-tube BC rec. type
To—Audio freq. trans. (1:1)
S—S8.p.s.t. switch

Son S5—D.p.d.t. switch

So—S.p.3.p. switch

S—38.p.4.p. switch

L,, L—60-millihenry r.t. choke
L.—40-hy. 25-ma. filter choke

1—381 tube

1—80 tube

1—906 cathode-ray tube, 3-inch
1—884 tube

2—6C6 tubes

December. 19141
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Completed unit, showing its similarity
to professionally-constructed models.

the external voltage connected to this
post. The horizontal gain control, be-
ing in the grid circuit of the horizontal
amplifier, is left in the circuit at all
times. Therefore, the length of the
pattern in a horizontal direction is ad-
justable under all conditions.

The original case was not large
enough to contain all of the necessary
parts and controls. Therefore a new
case and chassis were made. Consid-
ering the fact that ordinary scrap sheet
metal was used for the new case, the
whole assembly is very strong. The
sheet metal was laid out and marked.
Then it was taken to a tin shop and
bent to shape on a brake.

The chassis is 4-inches high, greater
than the average chassis height but
necessary to contain the power trans-
formers and other parts. The front
panel is secured to the chassis and the
two pieces become one unit. A flange,
consisting of a piece of sheet steel bent
to a cylindrical shape, is soldered in the
hole for the window of the cathode-ray
tube. The inside is lined with thin felt
to cushion the tube. Black felt is used
to cut down reflected light coming in
from the side.

The rear end of the cathode-ray
tube is supported in a 7-prong socket,
the old one, and the socket is held in
place with a bracket fashioned from
sheet metal. The bracket was made
up and the proper height for position-
ing the socket on it was determined by
holding the tube in place. The cover
slips on from the back. Since the back
of the cover comes up to the back of
the chassis there is a hole in the cover
to allow the line plug to pass.

When first turning the unit on it is
best to leave all of the tubes out ex-

30

cept the two rectifier tubes.
Check both power supplies for
d.c. voltage and make sure that
the filter condensers and circuit
are all right. The unorthodox
connections used in the power
supply connections, that is, a
1000-volt supply with the posi-
tive ground and with intercon-
nections between the two, will
give rise to the possibility of
surges and other troubles. The
filter condensers are subjected
to higher peaks than they
would be in broadcast receiver
operation. It is important that
their leakage be fairly low in
this application due to the
small current drain on the
power supply.

It should be possible to center
the beam with the two horizon-
tal and vertical centering con-
trols if the values of divider re-
sistors and controls shown in
the circuit diagram have been
used. The spot probably will
not be small and well defined
on the initial try. In this case
it can be adjusted to a small,
sharp spot by manipulating the
focus and intensity controls.
The focus and intensity con-
trols interlock to some extent
so that it is necessary to alter-
nately adjust one and then the other
until the desired shape of spot is ob-
tained. When the spot is once adjusted
and centered, its brilliance probably
can be controlled by the intensity con-
trol alone. Since the line switch is on
the intensity control, this control al-
ways will need to be readjusted when
the unit is turned off and back on.

When adjusting the size of the spot
be sure there is no voltage being fed

Panel layout, showing the place-

ment of various operating controls.
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into either the horizontal or vertical
deflection plates. Without the 6C6
tubes in place there should be no de-
flection of the spot. Any deviation
from a sharp spot on the screen indi-
cates that there is either a voltage be-
ing fed onto the deflection plates or
else there is a magnetic field acting on
the beam. When the 6C6 tubes are put
in place the vertical and horizontal
gain controls should be returned to the
minimum setting.

With the amplifier tubes in place,
turn the sweep selector to 60 cycles.
It should be possible to get a horizontal
line on the screen by gradually turning
up the horizontal gain control. It
should also be possible to get a similar
line by turning up the control with the
sweep turned to “internal” and with
the 884 in place. If horizontal sweep
can not be obtained in either one of the
above cases there is probably some-
thing wrong with the horizontal ampli-
fier stage.

Next, check up on the vertical de-
flection. Feed a little a.c. voltage into
the vertical input binding posts and in-
crease the vertical gain control setting.
There should be deflection of the beam
vertically, and the deflection should in-
crease as the control is increased. With
the amplifier switch thrown to the
“off” position the deflection should be
much less and the voltage input will
have to be increased greatly to get full
deflection on the screen.

With 60-cycle input on the vertical
plates, turn the sweep to ‘“internal”
and set the sweep frequency-selector
switch to the first position. With the
vernier sweep control knob it should be
possible to get one, two, or three sine
waves on the screen. Try the sweep
lock control with the switch on “in-
ternal” indicating internal synchroni-
zation control. By advancing the lock
control it should be easy to lock the
sweep oscillator in with the 60-cycle
input and make the traces stand still
on the screen.

If the finished oscilloscope stands all
the above tests satisfactorily it will be
useful for many different testing appli-
cations.

Probably the most common use of
the oscilloscope is in the testing of
audio amplifiers and equipment. Most
a.c. power mains supply a wave shape
that is almost pure sine wave. By ob-
servation of this wave shape on the
screen of the oscilloscope it is easy for
one to fix in his mind the approximate
shape of the desired sine wave. It is
useful for testing an amplifier which
is operating with a sine wave input.
If any distortion of the sine wave
shape is noted in any amplifier stage
one will know that something is hay-
wire in that stage. With the 'scope
left attached and the wave shape under
observation changes can be made in
the particular stage in question and its
response characteristics improved. By
this method the signal can be traced
visually through an amplifier and the
performance of each stage studied.

The input terminals of the oscillo-
scope will load the circuits to which it

(Continued on page 132)
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PRACTICAL RADIO COURSE

By ALFRED A. GHIRARDI

Part 29.

interiorence in AM superheterodyne receivers.
traps for eliminating narrow-band interfierence are discussed.

S WE have learned from previ-
A ous lessons, several types of
spurious responses capable of
causing undesirable interference can
occur in AM superheterodynes. The
cause of image-frequency response
(one of the most important of these),
and the use of adequate preselection
and/or a comparatively high i.f. value
for minimizing it, have already been
explained. Other spurious responses
which may, or may not, be troublesome
depending upon the locality and the
design of the particular receiver, will
now be discussed.

Cause of Intermodulation
Interference

When two signals of sufficient
strength and of frequencies differing
by the amount of the receiver i.f. (or
a value within a few kec.) are re-
ceived simultaneously, they may com-
bine in one of the early stages of the
receiver, forming a “difference” beat
frequency equal (or nearly equal) to
the particular i.f. This combination is
accomplished without the aid of the
local oscillator—one of the signals acts
(at the modulator) as the local oscil-
lator for the other signal. This action
usually occurs in receivers in which in-
sufficient preselection is provided and
the first tube is the mixer stage. It is
not uncommon, however, for such an
undesired i.f. signal to form in an r.f.
stage, or possibly later in the i.f.
stages, if the r.f. or i.f. tube is oper-
ated near cutoff on the curved portion
of its characteristic curve {(detection
condition) and the two interfering sig-
nals are of sufficient intensity-—or if
the wiring and components of the later
circuits are not completely protected
against direct signal pickup.

The presence of this additional i.f.
signal causes intermodulation inter-
ference, which sounds like a back-
ground of garbled speech, at every dial
setting. It also causes a ‘“whistle” or
“birdie” to be reproduced whenever
tuning to signals not related in carrier
frequency to the interfering signals
over extensive sections of the tuning
range. The "birdie” is created by the
audible beat resulting from mixture at
the second detector of the normal i.f.
and the extra i.f. signals. The latter is
a constant frequency (since the carrier
frequencies of the two interfering sta-
tions are constant), while the former
varies while the receiver is being tuned
to the desired signal. Therefore, an
audio note of wvariable pitch is pro-
duced while tuning, and either zero
beat (no “birdie”) or a “‘birdie” of con-
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stant pitch is obtained when -the de-
sired station has been exactly tuned
in. The following example will illus-
trate this:

Suppose a receiver employs an i.f.
of 180 kc. and has either no preselector
or else one with inadequate selectivity.
Further assume that when this re-
ceiver is tuned to receive a desired
1,000-ke. station, two undesired signals,
one at 1,100 kc., and one at 920 kc.,
also pass through to the mixer. This
condition is illustrated in Fig. 1. One
of the undesired signals will then be
acted upon by the other one, in the
mixer, to produce an undesired i.f. beat
of 1,100 — 920 = 180 ke. Since the car-
rier frequencies of these two undesired
stations are constant, this beat fre-
quency is constant, regardless of the

Corering intermodulation and direet intermediate-frequency
Antenna-cireuit wave

tuning dial setting. Now, as the tun-
ing dial setting is varied about 4 kc.
either way from 1,000 kc. in order to
adjust to the exact setting that will
tune the desired station in sharply, we
will be varying the local-oscillator fre-
quency from about 1,184 ke. through
1,180 ke. (the correct setting for the
1,000-kc. signal) to about 1,176 kc. and
back again. During this operation. the
beat frequency of the desired station
will be varying from 184 ke. to 180 kc.
(the correct value) to 176 ke. These
frequencies, along with the constant
180-ke. beat frequency produced by the
two undesired stations, will go strajght
through the i.f. amplifier and react
with each other at the second detec-
tor to produce an audio beat frequency
which varies in pitch from 4,000 cycles

T —— WANTED SIGNAL {1000 KC)
@ == UNDESIRED SIGNAL NO.I (920 KG)
T ™= UNDESIRED SIGNAL NO.2 (1,100 KC)
1,100 KC 1,100~-920 *180 KC| .
= P INTERFERING SIBNAL 80X
920.56-- = -..-T'-’, (180 KC)
. E 1,i80-1000+180K] -
NAL - 180 KG
JRT T O sl T8 BT, R B VRO
- e
PRESELEGTOR MIXER 1. £, AMPLIFIER (180 KC) 2ND DETECTOR
{IF USED)
N -
LOCAL RESULTING GARBLED
RECEIVER OSCILLATOR SIGNAL TO
TSSS" K‘E’ 80 KC AUDIO AMPLIFIER
Fig. 1. How intermodulation interference can be produced by the reception of

two unwanted signals whose carrier frequencies differ by an amount equal to the
i.f. employed in the receiver. if they are not reiected by the preselector.

Fig. 2.

How interference from a strong code signal, having the same fre-

quency as that to which the i.f. amplifier is tuned. may result if it is received

by the antenna and is not rejected by the preselector

tuned circuit.
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Fig. 3. How interference from a strong code signal, having the same frequency
as that to which the if. amplifier is tuned. may result if it is picked up di-

rectly by the i.f. amplifier wiring or

components, even though the portion

picked up by the regular antenna is rejected by the preselector tuned circuit.
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(A} A series-tuned “acceptor’-type wave trap used in the antenna cir-
cuit of many of our present-day receivers.

This wave trap acts as a low-im-

pedance short-to-ground for the one unwanted signal to whose frequency it is
tuned. (B) Impedance and current characteristics of this type of wave-trap circuit.

(when the receiver tuning dial is 4 ke.
off tune) to 0 cycles {when it is ex-
actly tuned to the desired station sig-
nal). This will be heard in the loud-
speaker as an annoying squeal of vary-
ing pitch as the tuning dial is rocked
back and forth about the correct-tune
position. Zero beat is obtained at the
point of exact tuning.

If the two undesired station signals
happen to be of such frequency that
the beat their combination produces is
not exactly equal to the i.f. of the re-
ceiver, but is a few ke. off from it (say

it is 178 kc. from the receiver we are
considering) then even when the re-
ceiver has been exactly tuned to the
desired signal there will be a beat fre-
quency of 180 — 178 = 2 ke. resulting,
and there will therefore be a steady
2 ke. (2,000 cycles) squeal in the back-
ground of the desired program.

Remedies for Intermodulation
Interference

This type of spurious response is
particularly troublesome in localities
where two strong signals exist, differ-

Fig. 5. (A) A paralleltuned “rejector”-type wave trap which offers a high im-
pedance to signals of the undesired frequency to which it is tuned. thereby

preventing them from reaching the input circuit of the receiver.
characteristics of

pedance and current

(B) Im-

this type of wave-trap circuit.
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ing in carrier frequency by an amount
equal to the i.f. of the receiver, for the
interference they cause will be heard
throughout the tuning range of the
receiver. Obviously, one of the design
remedies for such intermodulation in-
terference is the same as that for dou-
blespot tuning and for image-response
interference, i.e., to provide adequate
selectivity ahead of the receiver stage
which is susceptible to this “mixing”
pbhenomena, so that at least one of the
two undesired signals will not reach it.
This calls for a selective preselector.
Also, the higher the if. employed in
the receiver, the less the likelihood of
such interference being encountered.
This is true because signals that can
cause such interference must differ in
carrier frequency by an amount equal
(or almost equal) to the i.f. employed
in the receiver. Consequently, the
higher the i.f. employed, the greater
must be the frequency difference be-
tween the interfering signals and
hence the greater is the likelihood that
either one, or both, of them will be
sufficiently attenuated by the prese-
lector tuning circuits so that this in-
terference cannot result.

As we shall learn later when study-
ing the reasons for the choice of the
best i.f. values to employ, the possibil-
ity of intermodulation interference re-
sulting is one of the practical reasons
why intermediate frequencies that are
integral multiples of 10 (say 400. 450,
460, 470, etc.), are not generally used
in broadcast-band receivers. In the
United States, AM sound broadcasting
stations are located in 10-ke. frequency
channels. Since most of the stations in
the standard broadcast band are as-
signed carrier frequencies that are in-
tegral multiples of 10 (such as 950 ke.,
1,110 kc., 1,450 kc., ete.) the frequency
“difference” between the carriers of
any two stations also will be an in-
tegral multiple of 10. Consequently.
by using i.f. amplifiers designed for
operation that are not integral multi-
ples of 10 (such as 455 kc., 456 kc., 465
ke., etc.), the possibility of intermod-
ulation interference occurring is re-
duced in broadcast-band receivers since
the beat frequency produced by two
unwanted signals can never be within
5 ke. of the i.f. for which the receiver
was designed and is adjusted. The use
of sharply selective i.f. tuned circuits
with an acceptance band approximate-
ly 10 kc. in total width will succeed in
greatly attenuating this undesired beat
before it can reach the second detector
to mix with the desired-signal i.f.

When intermodulation interference
persists in an existing receiver even af-
ter the tracking of the preselector tun-
ing circuits has been checked, addi-
tional discrimination can be provided
at the frequency of one of the inter-
fering signals (preferably the strong-
est one), by addition of a wave trap
or attenuator circuit tuned to that
particular frequency so as to suppress
its strength at the input of the sus-
ceptible stage. Practical wave traps
for this purpose will be discussed later.

(Continued on page 102)
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ICE Admiral Emery S. Land, of the
War Shipping Administration, re-
cently told merchant marine steamship
operators that even after the fall of
Japan they would have at least six
additional months of “busy times.” If
the ship-operating companies have
good shipping for at least a few months
in the postwar period it surely will
help matters along all around. Ad-
miral Land spoke at the Victory Day
ceremonies in New York and saw 1,000
trainees for the merchant marine from
the United States Maritime Service
Training Station at Sheepshead Bay
parade down lower Broadway. Land
read messages from President Roose-
velt and Admiral Nimitz, lauding the
work of the U. S. Merchant Marine.
U. S. Maritime’s Kings Point Marine
Academy held a two day celebration in
late September on the occasion of its
first anniversary. It was also an-
nounced that the C. R. Holmes estate
at Sands Point, N. Y. has been turned
into a convalescent home for men sut-
fering from convoy fatigue.

L. SHAPIRO is with the Alcoa
® lines and called in at the East
Coast recently. R. Doodward has tak-
en out a freighter. M. Gordon resigned
his shore berth and we understand the
lure of the deep blue sea has taken its
2ffect. No word has been received from
W. Glazar. L. Barbeau is still pound-
ing brass ashore up beantown way and
getting the urge to write yarns about
some of his past experiences. E. Haw-
kins was in for a visit recently to the
“big city” and has shipped out again.
H. Bannister has been assigned to a
freighter.

WE STILL are receiving many re-

quests from members of various
branches of the Armed Forces inquir-
ing about how to get into commercial
radio after the war. Most of these re-
quests favor the marine end of radio
and it seems that there are a good
many men who have been introduced
to radio operating since the war began
and who are very much interested in
making it a lifetime job. Of course, at
this time, it is nearly impossible to
have any definite ideas on just how
things are going to go along after the
present conflict is won. For those of
you who are really sincere in your de-
sire to get into marine radio I would
suggest that you obtain a copy of the
“Marine Radio Manual” by M. H.
Strichartz, published by Cornell Mari-
time Press in New York, the price of
which is $4.00. It is one of the best
texts that has come to our attention in
the past few years. Incidentally it is a
new one—just put out this past sum-
mer—and has a complete arrangement
for beginners, students, or experienced
operators to really learn the “know
how” of the marine radio-operating
business and the latest regulations and
information from USMC. The book
starts off with a brief history of mari-
time radio and covers everything one
could ask for, including data on the
ship’s station, laws affecting operators,
radio navigational aids, maintenance
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and trouble shooting, direction finders,
and all the other equipment carried by
the average ship, and concludes with a
general information section, which
alone is worth the price of the book.
Mr. Strichartz certainly has filled a
long-felt void and is to be congratu-
lated on a job well done, which will be
appreciated by marine radio operators.

' B. HARRIS is still with his same

‘® old freighter with Cosmopolitan
Lines and reports that they have been
on the same run for some time. “CB”
would like to get the war over with so
that he can convince the *“‘old man” to
take the craflt to a few different ports
for a change. F. Engebeth has taken
out a freighter assignment from the
East Coast. S$/Sgt. S. Kaplan “some-
where in England” sends a nice letter
requesting information as to licenses,
airways, etc. Would suggest among
other things that you get a copy of the
book mentioned previously. Letter is
being forwarded to you concerning the
other details that you have inquired
about. H. Hasdal has gone fishing for
a change. L. E. Hansen was in with
his craft recently and had a short stay
along the East Coast and is now out on
a long voyage again. “LE” is with the
Silver Line. H. Meisinger finally came
across with the news that he is at
Kingman, Ariz. That’s a strange loca-
tion for a man that’s usually found

working aboard ship—or are they
building a canal down that way?

C. Amato has not been seen around
the big town in the past many weeks
and we suspect that he has been trans-
ferred from that soft berth near home.
L. Hviasten finally was released from
the hospital where he has spent a good-
ly portion of his time since being called
to the Army. Leif also managed to
obtain a furlough home for a couple
of weeks to see the new daughter which
arrived at the Long Island “estate” of
grandpa Hvidsten. “LH” has really
been active lately—among other items
which count, he obtained a radiotele-
phone license while down Texas way.
Has anyone heard from A. Vanden-
burgh lately, or W. Glazar and P. B.
Johannessen ?

E ARE in receipt of a letter from

Mrs. M. L. Smith regarding her
son in the merchant marine, who is
Chief aboard a Liberty and is at the
present time only 19 years old. Mrs.
Smith brings out a point with an in-
quiry as to just why her son is not per-
mitted to take the exam for a first
class radiotelegraph license. Radio
Officer Smith is an Ensign in the USMS
and has been in the service for about
two years. Before any consideration of
this problem (men under 21 taking 1st
class exam) FCC would be called upon
to set aside the details of the existing
international radio
regulations.

-

e

T

“Can | have it repaired for you by
four o’clock! Of what day and month?”

The Cairo, Egypt
international radio
communications
conference, of which
this country is a signa-
tory to the laws, trea-
ties, etc., established at
that time the rule that
a person who wishes to
qualify for a First
Class Radiotelegraph
License must be 21
years of age, must
have a minimum of one
year's service aboard a
ship whose radio sta-
tion is open to general
public correspondence
or the same period of
time in a marine coast-
al station open to gen-
eral public correspond-
ence, and must be able
to send and receive the
(Continued on page 80)
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Compiled by KENNETH R. BOORD

American-Swedish News Ex-

change, Inc, we are pleased to
furnish readers of Rapio NEws this
month with the following late infor-
mation concerning Swedish short-wave
broadcasts to America:

SBP, 11.705 megacycles, weekdays—
2:45 a.m., general program; 7 a.m..
general program; 12 noon, general pro-
gram; 1:30 p.m., war news; 2 p.m., gen-
eral program; and 9 p.m., for Swedes
abroad. Sundays—2:45 a.m., general
program: 7 a.m., general program; 12
noon, general program; 1:30 p.m., war
news; 2 p.m., general program; 5:20
p-m., for Swedes abroad: and 9 p.m,
for Swedes abroad.

SBT, 15.155 megacycles, weekdays—
7 a.m., general program; 11:00 a.m.,
for US.A.; 12:35 p.m., general pro-
gram; 1:30 p.m., war news; 2:00 p.m.,
general program. Sundays—3:45 a.m..
general program; 10:00 a.m., for South
America; 11:00 a.m., for US.A.; 12
noon, general program.

SBU, 9.535 megacycles, weekdays—
2:30 p.m., general program; 9 p.m., for
Swedes abroad. Sundays—2:30 p.m.,
general program; 5:20 p.m., for Swedes

THROUGH the courtesy of The

abroad; and 9 p.m., for Swedes abroad.

* * *

ZQl, A GOOD "CATCH"

We are pleased to pass along details
of the broadcasting activities of ZQI,
The Government Broadcasting Station,
2 Seaview Avenue, Half Way Tree,
Jamaica, British West Indies, as fur-
nished us by Denis M. Gick, station
manager. With studios in Kingston,
ZQ1 operates on 4.70 megacycles (ap-
proximately 63 meters) daily, 5:30 to
7:30 pm. EWT, and has newscasts
scheduled at 5:30, 6:20 and 7:27 p.m.
EWT.

Mr. Gick writes us: “The regular
broadcasts from this station are given
in English, although special pro-
grams for Chinese listeners are giv-
en in Chinese from time to time. A
rcgular daily period commencing at
5:33 p.m. EWT is devoted to AFRS
transcriptions.

“It is regretted that on account of
the low power of the transmitter—200

31

watts—reception in the eastern half of
the United States and Canada is only
possible after dark during the winter
months.”

Your short-wave editor has been
hearing ZQI with a “fair” to *“good”
signal from 6 to 7:30 p.m. EWT al-
most daily the past several weeks.
This is a really good *‘catch” because
of its low power.

* * *
AUSTRALIAN CHANGE
Effective October 7, the evening

{ransmission beamed from Australia to
the East Coast of North America has
been using the frequency of 11.840
megacycles (VLG4), replacing VLC4
on 15.315 megacycles.

BBLC'S NORTH AMERICAN SERVICE

Since several changes have been
made recently in the BBC’s North
American Service, we list below the
operating times of these stations as
this goes to press:

11.93 mes., GVX, 5:15-6:45 p.m.

9.64 mes., GVZ, 5:15-8:45 p.m.

9.825 mes., GRH, 5:15 p.m.-12:45 a.m.

7.26 mes., GSU, 5:15 p.m.-12:45 a.m.

6.11 mes., GSL, 6:00 p.m.-12:45 a.m.

2.88 mes., GRC, 9 p.m.-12:45 a.m.

9.78, Via Leopoldville, Belgian Con-
g0, 9:30 p.m.-12:45 a.m.

WEST INDIAN RADIO NEWSPAPER

Sponsored by The Anglo-American
Caribbean Commission, The West In-
dian Radio Newspaper is heard daily
from 6:15 to 6:45 p.m. EWT over
WRUL, 11.73, and WRUW, 15.35 mega-
cycles, Boston.

Programs, which are subject to
change without notice due to war con-
ditions, are patterned as follows:

Sundays: The West Indian Radio
Newspaper Symphony Concert; Mon-
days: Letters from Listeners, Creole
Cook, Science in the News; Tuesduys:
Quiz Show, Health Chat, Featurette;
Wednesdays: Stamp Club, Poets’ Cor-
ner, Agricultural Chat; Thursdays:
Americana, Popular Concert; Fridays:
Vagabond Traveller, Caribbean in His-
tory; Saturdays: Caribbean News and
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Music. In addition to the above fea-
tures, each weekday program contains
musical selections and closes with a re-
view of the news of the Caribbean.

This is one of the most interesting
programs on short-wave today, your
editor feels, and recommends it to lis-
teners throughout the Western Hemi-
sphere and abroad. Any comments on
these programs should be addressed to
The West Indian Radio Newspaper,
Washington, D. C.. US.A.

CANADA’'S NEW TRANSMITTER

Howard Landry, Detroit, Michigan,
sends along the following information
about the soon-to-be installed short-
wave transmitter of “Radio Canada”:

“Radio Canada’” will start its broad-
casts by short-wave to Europe through
its Sackville, New Brunswick, short-
wave station the first of January, 1945,
it is believed. This is according to in-
formation from Aug. Frigon, general
manager of “Radio Canada.” Starting
the 18th of January, programs will be
on schedule. *

It is Mr. Frigon’s opinion that it will
be unnecessary to “import” personnel
as the Society already has at its dis-
posal several “polyglots” to broadcast
in foreign tongues. It is not known
how many countries will be able to be
contacted by this station before it has
been “proved.” Many programs will
be easy to reach due to rebroadcasting
by the BBC. (This is taken from an
article in “Evangeline,” a weekly, pub-
lished in Moncton, New Brunswick,
and which was translated from the
French for Rabpro NEwsS readers by Mr.
Landry.)

* * *
WEST COAST REPORT

From the West Coast, August Balbi,
veteran Los Angeles monitor, sends us
the following report this month
(EWT):

VLC7, 11.84 mcs., Shepparton, Aus-
tralia, is heard 9:45-10:45 p.m. to East
Coast, replacing VLC4 in the 19-meter
band. VLC7 (which may announce as
VLG4 on same frequency) is heard R-5.

VUD6, 9.63 mes., Delhi, 1India, is

(Continued on page 132)
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WORLDWIDE LOG

station call letters.

11,700 LONDON, ENGLAND (BBC). To

GVW Central and South Africa, 11:30
am.-5 p.m. (African Service). To West
Africa, 2-5 p.m.

11.700 PANAMA CITY, PANAMA.

HP5A "Radic Theatro Estrella de
Panama v la Voz de la Victor.” Week-
days, 7 a.m.-11 p.m.; Sunday, ¢ a.m.-3:30
p.m.

11.705 MONTREAL,
CBFY ADA. (CBC).
at present.) (7,500 w.)

11.705 PANAMA CITY, PANAMA.
HP5A Heard evenings.

11.705 STOCKHOLM, SWEDEN. Heard,

SBP 11-11:58 a.m. irregularly. Also
heard 2:45 a.m., 7 a.m., 12 noon, 1:30 p.m.
(war news), 2 p.m., and 9 p.m. daily, with
5:20 p.m. Sundays.

11.716 MELBOURNE, AUSTRALIA.

VLG3 Australian Broadcasting Corpo-
ration. Beamed to Western North Amer-
ica, 1:10-1:40 a.m. News, 1:10 am.
Beamed to Tahiti, 1:55-2:40 a.m. (French).
Beamed to Britain, 2:55-3:25 a.m. Beamed
to North Asia, 3:30-3:55 a.m. (Japanese).

11.710 CINCINNATI, OHIO. The Cros-
WLWEK ley Corporation. European
beam, 6:30-8 a.m. English news, 7 a.m.

11.710 CINCINNATI, OHIO. The Cros-
WILWO® ley Corporation. European
beam, 2:45-5:15 p.m. English news, 3,
4,5 p.m.

QUEBEC, CAN-

(Not in operation

11.720 WINNIPEG, MANITOBA, CAN-

CKRX ADA. Transcanada Communi-
cations, Ltd. Sunday, 8 a.m.-11:30 p.m.;
Monday through Friday, 6:30 a.m.-12 mid-
night; Saturday. 6:30 a.m.-1 a.m. (2.000
w.) (Times listed are local.)

11.726 RIO DE JANEIRO, BRAZIL. To
PRL8 North America, 10-11 p.m. daily
(English). News, 10 p.m.

11.725 TOKYO, JAPAN. 9-10:40 a.m.

JVW3 daily. News in English, 9, 10
a.m. Also heard, 11 a.m.-2:40 p.m. News
on the hour.

11,730 LONDON, ENGLAND (BBC). To

GVY Southeastern Europe, Austria,
and Italy, 2 a.m.-5 p.m. To Europe, 5:45-
6 a.m. (Special Clandestine Press.)

11.730 BOSTON, MASSACHUSETTS

WRUL Worldwide Broadcasting Cor-
poration. Mexican beam, 7:30 p.m.-2 a.m.
(Spanish-Portuguese).

11.740 BERLIN, GERMANY. Heard ir-
DXC2 regularly.

11.748 TOKYO, JAPAN. Heard irregu-
JVW3 larly. This station is also heard
on 11.725 and 11.825.

11.750 LONDON, ENGLAND (BBC). To

GSD  Far East, 1:454 a.m. To Italy,
Cential Mediterranean, Algiers, North
Africa, 1 a.m.-4:30 p.m. To South Amer-
ica, 5:15-10:15 p.m. To West Indies and
Central America, 5-10:15 p.m.

11.760 PRAGUE (PRAHA), BOHEMIA
(CZECHOSLOVAKIA). Heard at
7:58 p.m. in English.

OF SHORT-WAVE

BROADTASTING STATIONS

(Numbers and letters at start of each item indicate frequency in megacycle and

To convert frequency io meters divide 300.000.000 by the

11770 BERLIN, GERMANY. A daily

DID German transmission ic heard
over the German Home, Overseas, and
Danish networks—on this frequency it
begins at 1 p.m., shutdown is reported
as 4 p.m. The transmission is chiefly
music. Heard 1n Asiatic languages, 1-2
a.m.

11.775 RADIO SAIGON, SAIGON, IN-
R.S. DO-CHINA. 5-11:30 a.m. News,
10 and 10:45 a.m., sometimes 7:15 a.m.

11.780 LONDON, ENGLAND (BBC). To

GVU India, Ceylon, Burma, and
Malaya, 12 am.-4 am. and 10:45 am.
1:30 pm. To West Indies and Central
America, 7-8 am. To South America
(South of Amazon), 7-10 p.m.

11.780 PANAMA CITY, PANAMA

HP5G "Radio Panamericana.” Week-
days, 8 a.m.-11 p.m.; Sundays, 9 a.m.-10
p.m.

11.796 SCHENECTADY, NEW YORK.

WGEX European beam, 2:15-2:30 p.m.,
and 4:30-4:145 p.m. Also reported heard
during mornings.

11.730 NEW YORK, N. Y.
WRUA beam, 3:30-3:45 p.m.

11.80¢ LONDON, ENGLAND (BBC). To

GWH Spain and Portugal, 4-4:30 a.m.
To Scandinavia, Europe, Africa, 3:30 a.m.
4:30 p.m. To France, 11:30 a.m.- 5:45 p.m.
(ABSIE).

11.8060 TOKYO, JAPAN. 11 p.m.-4 a.m.
1Z] News at 11:40 p.m., 1, 2, 3 a.m.

11.820 LONDON, ENGLAND (BBC). To

GSN  Pacific Area, 3:455 am. To
Near East and East Africa, 2-5 p.m. (Afri-
can Service). To Near East, 8:15-8:30 a.m.
(Arabic and Turkish). To South America,
6-6:15 p.m. (Radio Splendid).

11.825 TOKYO, JAPAN. Heard irregu.
JVW3  larly. This station is also heard
on 11.74 mcs. and 11.725 mcs.

11.836 NEW YORK, N. Y. Columbia

WCRC Broadcasting System. Western
South American beam, 5:30 p.m.-12 mid-
night (Spanish-Portuguese). European
beam, 1-1:15 p.m. and 3:15-3:30 p.m.

11.840 PRAGUE (PRAHA), BOHEMIA
(CZECHOSLOVAKIA). Heard on
East Coast signing on at 6 p.m. News,
6:03 p.m. Bells chime from 7:30 to 7:32
then signs off. No English heard.

Also 2:45-3:15 p.m.

11.84¢ MELBOURNE, AUSTRALIA.
VLG4 Australian Broadcasting Corpo-
ration. Beamed to New Caledonia, 4:10:
5 a.m. (French). Beamed to Forces in the
Southwest Pacific, 5:30-6:15 a.m. (English).
Beamed to Asia, 6:15-7:45 a.m. (Chiness,
English, Malay, Dutch). Now also beamad
to Eastern North America, 9:45-10:45 p.m.;
Gen. MacArthur’'s communique, 3:45 p.m.;
war news, 10:30 p.m.
11.847 SCHENECTADY, NEW YORK.
WGEX Europzan beam, 10:45-11 am.
11.8475 SCHENECTADY, NEW YORK.
WGEA General Electric Co. Beamed
to Brazil, 5-11:30 p.m. (Portuguese).
11.855 SANTIAGO, CHILE. Heard 8
CB 211 pom.

European

frequency in cycles-persecond. Unless otherwise indicated. all times are EWT.)
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11.860 LONDON, ENGLAND (BBC). To
GSE  West Africa, 3:155 pm. To
Gibraltar, 6 a.m.-2:45 p.m. and 3:15-5 p.m.

11.860 SHANGHAI CHINA. At inter-
XMHA vals, 1-10 a.m.

11.870 SHEPPARTON, AUSTRALIA
VLC3  Australian Broadcasting Corpo-
ration.  Used irregularly.

11.870 SYDNEY, AUSTRALIA.
VLI2
tion.

Aus-
tralian Broadcasting Corpora-
Used irregularly.

11.870 BOSTON, MASSACHUSETTS.
WBOS European beam, 4:45-5:15 p.m.

11.870 NEW YORK, N. Y. National

WNBI Broadcasting Company. East
ern South American beam, 7 p.m.-12 mid-
night (Spanish-Portuguese).

11.870 NEW YORK, N. Y. European
WOOW beam, 10:45-11:15 am. and
2:45-3 p.m.

11.880 ROSARIO, ARGENTINA. Heard,
LRR  7-10 p.m.

11.885 RADIO MOSCOW, MOSCOW,

—— U.SS.R. All-English program,
7:40-8:25 a.m. daily. (News is generally
given at start of broadcast.)

11.893 NEW YORK, N. Y. European
WRCA beam, 59:45 am. and 3-4:45
p.m.

11.895

"RADIO ELECTRA DE MONTE-
VIDEO,” MONTEVIDEO, URU-
GUAY. Heard, 6-7 p.m. Transmission in
Spanish, mostly music.

11.897 TOXYO, JAPAN. To North

JZU3  America, 9-10:40 a.m., 6:15-8:15
p.m. Also heard 11 p.m.-4 a.m. News in
English, 9, 10 a.m.; 6:20, 7:20 p.m.

11.900 MONTEVIDEO, URUGUAY.
CXAl10 Heard, 7-10 p.m.

11.900 SAN FRANCISCO, CALIF. As-

KWIX sociated Broadcasters. (UNITED
NETWORK.) Latin America beam, 6:45
p.m.-12 midnight (English). News or com-
mentary every hour on the hour.

11.200 CHUNGKING, CHINA. The

XGOY Chinese International Broad-
casting Station. "“The Voice of China.”
Summer schedule: To Allied Forces in the
Far East, 8-9 p.m.; to Asia, Australia, and
New Zealand, 6-6:30 a.m. To East Russia,
6:30-7 am. To Japan, 7-7:30 a.m. (Also
reported on 11.91S mes. now.) English
news, 8:15-8:30 p.m., 6-6:15 a.m., 10-10:15
a.m.

11.930 LONDON, ENGLAND (BBC)

GVX  North American Service, 5:15-
8 p.m. To North Africa, 4:30-5:15 a.m.,
5:30-7 a.m., 7:159:30 a.m., 9:45-10 a.m.,
10:30 a.m.-4 p.m. To France, Spain, and
North Africa, 5:15-5:30 a.m. (Radio Pol-
skie: For Polish Forces). To France, Spain,
and North Africa, 7-7:15 a.m. (French). To
North Africa, 9:45-10 am. To Italy, 2-
2:15 p.m. To North Africa, 10:30-10:45
a.m., 12:30-12:45 p.m. To Near East, 5:30-
6 a.m.

11.847 SCHENECTADY, NEW YORK.
WGEA European beam, 2:15-2:30 p.m.
and 4:30-4:45 p.m.
(Continued on page 118)
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THEORY AND APPLICATION oF U.H.F.

Ry MILTON S. KIVER

Part 8. The theory and application of cavrily resonators as (un-

ing units of Klystron and Magnetron oscillutors. operating ot n.h.f.

ticles that the trend in tuning ap-

paratus was from lumped circuit
elements at the low frequencies to dis-
tributed elements at the ultra-highs.
The necessity for using lines arose
from the fact that at the wavelengths
generated by the Klystron and Mag-
netron, the size of coils and condensers
would have been too small to be of any
use. Also, the @ of these circuits
would have been very low, not at all
comparable to what can be obtained
from resonant lines. Now, as the fre-
guency is raised to 3,000 megacycles,
even the length of tuned lines becomes
a little impractical to use. For exam-
ple. a quarter-wave line at a wave-
length of 10 centimeters is only 25
cms. long or roughly one inch. A
transmission line this long would be
very critical to adjust and we would
end up finally with the same sort of
situation that occurred with regular
tuning coils and condensers.

Thus, the time was ripe for modifi-
cations of the existing equipment
which, it was hoped, would lead to
more efficient means of solving this
problem. The result of further exper-

lT HAS been noted in previous ar-

Fig. 1. (A) Cavity resonator. showing
the electric field distributicn along the
X axis. (B) the same resonator as in

(A), showing how the electric field varies
as the wave travels down the enclosure.

imentation led to the development of
the cavity resonator which, if you re-
call, was mentioned as the tuning de-
vice on the Klystron oscillator dis-
cussed in Part 2. It is the purpose of
this article to investigate this new
tuning device and see just how its
properties stand up against the reso-
nant circuits that preceded it.

There are two possible means
whereby cavity resonators may be ex-
plained. One deals with tuned lines,
which is derived from conventional
ideas on electric current flow, while
the other uses the wave guide as the
basis. It might be instructive to ana-
lyze each method since it is believed
that a better insight into eavity reso-
nators will be attained in this way.

To start with the tuned transmission
line, consider the quarter-wave section
shown in Fig. 6(A). If a generator is
coupled to it, then the familiar voltage
and current distribution shown will be
obtained. (The circuit is being repro-
duced here for convenience.) At the
shorted end of the line, the current
will be a maximum and the voltage
value will be zero or at least very low.
At the open end the reverse will take
place resulting in low current and high
voltage. These are the conditions that
must exist if this line is to operate as
a resonant circuit.

Now suppose that it is desired to ex-
cite two of these quarter-wave lines
instead of one. Then they could be
placed in parallel across the generator
as shown in Fig. 6(B). This combina-
tion would now have a higher resonant
frequency because essentially the in-
ductances in each line are being placed
in parallel with each other. and like
resistances in a similar situation. the
end result is smaller than any of the
components. Continuing this process
would result finally in a container hav-
ing a shape such as shown in Fig. 7.
At the center would still be the gener-
ator exciting all the infinite number
of units that now have been blended
into one. This, then, is the final prod-
uct--the cavity resonator.

It might be mentioned that in this
process the capacitance has changed
very little. In the Klystron oscillator,
instead of actually having a generator
at the center of this cavity resonator,
it will be recalled that holes or open-
ings were made at the center and then
bunches of electrons were sent through
and these excited the cavity resonator
and started its operation. But whether
an actual generator is located at the
center of the cavity resonator or
bunched electrons are sent through,

www americanradiohistorv com

the end result is the same, namely, ex-
citation of the resonator.

The reader will note, at this point,
that the electron itself assumes greater
importance at the ultra-highs than at
the lower frequencies. This does not
arise because the electron has different
functions at the shorter wavelengths,
because it has not. Rather, it is due to
the fact that the phenomena can be

THIS EkE:

Fig. 2. A quarter-wave section of a
wave guide used to set up standing
values of electric and magnetic fields.

explained more casily when the indi-
vidual electron and its effect are con-
sidered.

Thus, from the above analysis, it
may be argued that the cavity reso-
nator is essentially the same as the
former quarter-wave tuning lines
placed in parallel except that this
process was carried to the limit. Re-
member the voltage distribution on
the quarter-wave line as shown in Fig.
6(A), for this will help tie in the cav-
ity as obtained by the above process
to that resonator which will be derived
now from a wave-guide analysis.

The easiest way to begin this is to
deal with a small section of wave
guide. such as pictured in Fig. 2. One
end of the wave guide has been blocked
and the other end left open so that by
means of a :=mall antenna waves can
be sent down the guide. These waves
will travel unmolested until the end
that has been closed is reached. Upon
striking this solid wall, a reflection of
energy will take place whereupon
there will be waves travelling now in
two directions, something quite similar
to the situation on a transmission line
when & change occurs along its
length. 1In order to have the reflected
waves reach the opening and arrive
there so as to reinforce the electric
field previously set up, the end-block-
ing wall may be made movable and ad-

RADIO NEWS


www.americanradiohistory.com

justed so that this reinforcement does
take place. Standing values of elec-
tric and magnetic fields are now set up
and this situation is very similar to the
guarter-wave tuning line.

To complete the above picture, take
another such section of a wave guide
and place it on the other side of the
transmitting antenna as shown in Fig.
3. Waves from the antenna will travel
in both directions away from the radi-
ator and both will be reflected when
they strike the two closed ends. If the
lengths of both guides are equal and
correctly adjusted, then the standing
waves set up will reinforce at the cen-
ter and a continuous pattern will be
obtained. This is also shown in Fig. 3.
By placing the open ends of the sec-
tions together, a cavity resonator is
the result. Naturally there is only one
fundamental frequency that will give
the correct electric field distribution as
described above. However, by means
of other frequencies that are integral
multiples (harmonics) of this funda-
mental, a full wave, a wave and a half,
etc., can be placed into the same space.
More about this will follow. Mean-
while the reader should notice the
marked resemblance between the
standing values of electric-field and
magnetic-field distribution here with
the standing waves of voltage and cur-
rent encountered on transmission lines
under similar conditions. Thus, both
methods of deriving cavity resonators
are very much alike and it may begin
to dawn upon the reader that although
it has not been specifically mentioned
before, the wave guide (and hence the
cavity resonator) may be considered
as a transmission line carried to the
limit. The relationship between volt-
ages and currents and electric and
magnetic fields will be more fully ex-
plained in a later article.

From the foregoing discussion it is
possible to arrive at the minimum
length that a cavity resonator must
possess in order to function properly
at some given frequency. They should
be at least a half wave in length. This
fact can be understood quite simply,
for it will be remembered that in order
to derive a resonator, the distance
from one end of one wave guide section
to the generator was Y% wavelength.
To go on from the generator to the op-
posite end of the other wave guide sec-
tion meant another % wavelength, giv-
ing the sum total of % wavelength.
Naturally, if one Y% -wavelength cavity
resonator will work, so will a reso-
nator that is any whole number multi-
ple, such as a full wavelength, one and
a half, etec. This same sort of situation
holds true when considering ordinary
transmitting antennas where a half-
wave Hertz, a full-wave Hertz or any
multiple of a half-wave antenna will
work. The basic principle remains the
same. The object in having the length
of the resonator exactly an integral
(or whole number) multiple of the first
half-wave unit is quite obvious. Any
wave sent out, say from the antenna,
must be reflected and returned so that
the maximum amplitude or strength of

December, 19144

Fig. 3.
may be had. The above curve gives the electric field distribution inside the guides.

the standing wave is obtained. This
will occur for only one distance or, as
stated above, multiples of this dis-
tance. The minute any change occurs
in the distance, the forward and back-
ward (or reflected) waves no longer
will act so as to aid each other and
weak standing waves will be set up,
resulting in inefficient operation of the
resonator as a tuning unit. The dis-
tance from the antenna (or generator)
to where the wave is reflected is quite
sharp and must always be adjusted
carefully.

Now that the length of a cavity reso-
nator has been determined, it would be
best to investigate the distribution of
the magnetic and electric fields in a
resonator. This will prove helpful
when methods for extracting the en-
ergy from a resonator are considered.
An investigation of the way the elec-
tric and magnetic fields are distributed
in a cavity resonator should not be too
complicated if the facts mentioned in
the chapter on wave guides are re-
membered. It was here that the vari-
ous wave intensities were shown and
explained for wave guides and, as just
pointed out, a cavity resonator may be
considered as essentially derived from
a wave guide. To begin, consider the
small rectangular cavity resonator
shown in Fig. 1(A). Any electric wave
set up must be so arranged that at any
of the walls its intensity will be zero.
If this condition is not adhered to, then
currents due to this electric field will
flow at these boundaries and distort
the whole waveform. This specifica-

Fiq. 4.

By using two quarter-wave sections of wave guides, a closed cavity resonator

tion was likewise demanded in the
wave guide. In order to satisfy this
condition, a wave will be set up across
dimension X (the width of this rectan-
gular box) se that it is maximum in
the center and gradually tapers off to
zero at the sides. This is also illus-
trated in the above figure.

The next point in the electric field
distribution to consider will be the
length of this cavity resonator, the di-
mension Z in Fig. 1(B). A three-di-
mensional picture is being dealt with
here so that not only will the electric
field vary along the X axis as men-
tioned above, but it will also change
as it moves down the length of this
enclosure. And as the wave travels
down the length of the resonator, it
must reach the end wall of the reso-
nator so that its electric field is again
zero. This is depicted separately in
Fig. 1(B) and the length of the reso-
nator has been adjusted so that it is
one half-wave long. Thus, if the three-
dimensional picture is to be visualized,
there would be a half-wave variation
in electric-field intensity along dimen-
sion X and one half-wave distribution
along Z.

To illustrate another situation, see
Fig. 4, where the electric-field inten-
sity along the X axis is still the same,
but now the length is longer and there
is a full wave and a half distance. No
matter how long or wide these reso-
nators may be, even in different forms,
the rules as laid down in previous ar-
ticles regarding the distributions of
electric and magnetic fields still hold.

An example of a cavity resonator one and one-hclf wavelengths long. The

arrows represent the directions of the electric field set up within the resonator.

BOTHE ENDE CLOSED
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This explanation has dealt exclusively
with electric fields, but of course there
are magnetic fields present also.
These have been omitted purposely in
order to simplify this discussion, else
a complicated diagram drawn in three
dimensions would have been necessary
to obtain the desired effect. For the
present it is merely necessary to re-
member that the fields are at right an-
gles to each other. And, as in wave
guides or just plain electromagnetic
waves in space, the r.f. energy oscil-
lates between the magnetic and elec-
tric fields. One instant it is in the elec-
tric field, the next it has smoothly
changed over to the magnetic field.
The rate at which the changes occur is
the same as the frequency ot the wave
itself. And, as pointed out before, it is
through this interchange of energy
that the wave sustains itself and
moves forward. Whether in a cavity
resonator, a wave guide, or just in or-
dinary space, the same things happen
in the exact same manner. The only
differences refer to the minor restric-
tions imposed by the confining walls of
the enclosure.

The above resonator was excited by
an antenna placed inside the box. For
some applications of these devices, this

BOTH ENDS CLOSED
SIDE"®"

]
1

Fig. 5. By allowing electrons to
pass through the cavity resonator.
it is possible to excite the resonator
and cause large values of electric
and magnetic fields to be formed.

is the method used. But there are
many more places where electrons are
the exciting agency. To understand
this method of operation, consider the
chamber shown in Fig. 5. This is sim-
ilar to the other cavity resonators de-
scribed above, except that the sides
have been altered slightly. Now at the
center of the sides a series of holes
have bheen drilled so as to allow the

Fig. 6. (A) The familiar Y4 -wave transmission line, showing its voltage and cur-
rent standing waves. (B) Two lY4-wave lines in parallel across one generator.

R. F. GENERATOR

TRANSMISSION LINE

TRANSMISSION LINE

R. F. GENERATOR

%
|

«——DISTANGE —
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passage of a stream of electrons
through the center of the resonator.
Every time an electron approaches
side A, there is a movement or dis-
placement of negative electrons away
from this side, repelled, of course, by
the charge on the approaching elec-
tron. As this electron swings through
the openings in the resonator itself,
the induced positive charge may be
thought as moving with it, only this
positive charge is confined to the sur-
face of the metal. When the electron
leaves the resonator through side B,
the electric charge that it induced may
be considered as released and now it
moves back to its starting point. Thus,
there is a flow of current in one direc-
tion when the electron passes through
and a flow in the opposite direction
when the induced charge returns to its
previous rest position. This may be
compared to a pendulum that is pushed
aside every time something passes it
and then returns to its former position
when the disturbance has gone. 1In
both cases oscillations will occur,
which is the desired effect in the cavity
resonator. If the exciting electrons
swing through the cavity resonator at
definite times, then the oscillations set
up in the resonator will continue just
as in the case of an ordinary oscillat-
ing circuit. Needless to say, the defi-
nite frequency mentioned in the last
statement must bear a direct relation-
ship to the resonant frequency of the
cavity resonator.

In the Klystron tube described sev-
eral issues back, this whole unit (Fig.
5) is connected to and made part of
the tube. The section that was drilled
full of holes to allow passage of the
electrons acts as the first two grids or
the bunchers. A similar arrangement
is set further back in the tube and
these constitute the catcher grids and
catcher resonator. The electrons com-
ing from the cathode are first speeded
up and focused by a control grid and
then these electrons pass through the
buncher. The action from here on has
already been given and will not be
mentioned again. Comparison of the
resonator described in this chapter
with the one used on the Klystron
shows that the construction is not the
same. The KIlystron resonator has
been reprinted in Fig. 8(D) and along-
side of this has been placed the rectan-
gular resonator outlined above Fig.
8(E). This difference is immediately
discernible, for the distance that the
electron must travel through the cen-
ter portion of the Klystron resonator
is much less than the distance through
the same point of the rectangular reso-
nator. There is a definite reason for
this and it all comes down to electron-
transit time. The electron travelling
from one side of the resonator to the
other takes a certain definite time.
Now, it is desirable that this time
should be very short in comparison to
the frequency of the alternating volt-
age on these grids. If this is not so,
then the electron, while in the space
between the sides of the resonator, will

(Continued on page 128)
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GIVE ACCURATE, TROUBLE-FREE SERVICE

° P @ Because they are so consistently reliable in actual
° ® service ... Ohmite Rheostats, Resistors, Chokes and
° Designed and Built o Tap Switches have become “the control engineer's
e to Withstand o control units.”’
° SHOCK - Shown here are a few of the many types extensively

used in military and industrial equipment. The wide

. VIBRATION . . a T . .
variety of types and sizes in stock or special units pro-
e TEMPERATURE EXTREMES P vides a ready and exact answer to most applications.

® HUMIDITY o In designing for war or postwar, let Ohmite ex-
& ALTITUDE % perience help you.
[ 2 &
* L]
e . . * OHMITE MANUFACTURING COMPARY
® 4885 Flournoy Street Chicago 44, U.S. A.
Send for Hemdy Ohm’s Low Caolculator
= »\:r:‘*j\ Set the slide once—read the L Yy
L '/’/_; ’_1\\ answ:r/ Solves any Ghm’ ,e 7 : - C
St ° \ Law Problem—aquickly, eas- =
\ - ")',' \ sly.  Senmd only 10c in com
\° ’)/’ 1¢ cover handling, mailing. RHEOSTATS -« RESISTORS »~ TAP SWITCHES
-
December, FO14 D
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SERVICE 4

=
From every corner of the Nation . . .
come calls to ALLIED for rush de-
livery of vital radio and electronic
supplies.

For it’s well known that here are
centralized today’s largest and most
complete stocks under one roof . . .
tubes, parts, kits, test equipment,
public address . . . over 10,000 items
from all leading manufacturers . . .
for training, research, engineering,
production and maintenance.

Here, too, are men of experience to
give technical assistance or expedite
procurement of many diversified
needs.

Wherever you are . . . whatever
you need . . . call ALLIED first for

fast, efficient, intelligent service.
Write, Wire, or Phone Haymarket 6800

ALLIED RADIO CORP.
833W.JacksonBivd.,Dept.l-M-4,Chicago7

REPAIR AND
REPLACEMENT
PARTS
AVAILABLE
WITHOUT
PRIORITY

I0 BUIDERS 1

NEW Rapid R-F Resonance
and Coil Winding Calculator

New, dual-purpose Calculator
devised by Allied for fast and ac-
curate determination of resonance
factors and coil winding data.
Simple, easy to use. Send for it
now. No.37-955.

Price net,only. ................ 25¢

6 VALUABLE RADIO BOOKS FOR 75¢

EEYICL Rl | Specially prepared by technical experts for radio training and for helpful
a

RADIO BUILDERS' HAND-
BOOK. Simplified theory and
projects. No. 37-750 . . 10¢

DICTIONARY OF RADIO
TERMS. Easy-to-understand
definitions. No. 37-751 .10¢

ALLIED RADIO CORP., Dept. |-M-4,
833 W. Jackson Blvd., Chicago 7, lllinots

RADIO-FORMULAS & DATA
BOOK. Handy, pocket-size
manual. No. 37-752 ... 10¢

RADIO CIRCUIT HAND-
BOOK. Schematics and Pic-
torials. No. 37-753 ...

Y

3

)

]

1 Please send the following items ($ enclosed)

: [J 37-750 [ 37-752 [37-754

t [J37-751 [J37-753 []37-755

: [J All 6 Radio Books [] Free Catalog [] Calculator
: Name

(]

| Address.

t

t  City State.

)

e - ————— o
60

: reference. Priced only to cover cost of preparation and mailing.

SIMPLIFIED RADIO SERVIC-
ING. Short cuts in trouble-
shootling. No. 37-755.. 10¢

RADIO DATA HANDBOOK
Formulas — Tables — Charts

. 10¢ No.37-754.......... 25¢

www americanradiohistorv com

TECHNICAL ROOK

& BULLETIN REVIEW

“ELECTRONICS, TODAY AND
TOMORROW,” by John Mills. Pub-
lished by D. Van Nostrand Company,
Inc., New York. 172 pages. Price $2.25.

This is the primer of electronics for
the layman. Written by John Mills of
the Bell Laboratories, the material
treated in this book is technically ac-
curate but presented in an elementary
and nonmathematical manner. Mr.
Mills, who is the joint author with Dr.
R. A. Milliken of Chicago University of
several physics texts, uses everyday
analogies to present electronic theory.

The style of the book is informal,
easy and interesting. To those in the
electronics industry who know Mr.
Mills, the style is typical of his speak-
ing personality.

The author has covered the electron
theory, the motion of electrons, vac-
uum tubes, and various electronic de-
vices in everyday use. As the publish-
ers point out on the jacket of the book,
this is not intended for the specialist in
electronics but rather to give the lay-
man the ability to “discuss a cathode
ray tube on the 5:19 for Squeedunk.”

In the second part of the book, where
the author discusses electronic devices,
the subject of electron guns and tele-
vision, the ultra-high frequencies, and
the use of the science of electron optics
are cleverly treated for easy under-
standing.

Too much emphasis cannot be placed
on the fact that this is truly an ele-
mentary text as the technician or en-
gineer would find the concepts as pre-
sented too basic, but for the purpose of
instructing the layman, the book
serves a useful purpose.

“DIRECT-CURRENT CIRCUITS.”
by Earle M. Morecock. Published by
Harper and Brothers, New York. 381
pages. Price $3.25.

This book is one of a series of texts
prepared by members of the faculty of
Rochester Athenaeum and Mechanics
Institute for use as teaching material
at the school. The book starts with
the most elementary concepts of elec-
tricity and magnetism and explains
atomic structure and the electron the-
ory, the analogy between electrical and
mechanical concepts, and then goes on
to discuss basic circuits.

Each chapter is concluded with lab-
oratory and homework questions for
the student. The answers to the prob-
lems are included as a part of the text
in order that those wishing to do so
may use this as a home study text.

The mathematics in this text is con-
fined to arithmetic and elementary al-
gebra, with many problems worked out
for the student, as examples.

The subjects covered include elemen-
tary electric circuits, magnetism and
electromagnetism, instruments and
methods for measuring voltage, cur-

RADIO NEWS
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\NTERESTING FACTS

_sour HYTRON

Hytron is the oldest manufacturer in the United States specializing
on radio receiving tubes. The first Hytron tube was made by hand
in 1921.

The now standard BANTAM GT receiving tube is a Hytron origina-
tion. Hytron designed and developed over 70 of the popular GT
types. These small glass receiving tubes contributed to the de-
velopment of the miniature table radio and to large scale production
of radio and radar equipment for the Services.

The tiny BANTAM JR. tubes originated by Hytron were the first sub-
miniatures. They made possible hearing aids and pocket radio sets.
Similar Hytron tubes serve in wartime electronic devices.

Hytron has pioneered transmitting and special purpose tubes for
the radio amateur and for police radio. Its very-high-frequency
tubes and its instant-heating r.f. beam tetrodes for mobile communi-
cations, have also become extremely popular with the Services.

Hytron combines long experience in high-speed receiving tube
techniques with the know-how of special purpose tube engineering.
The result is economical mass production of special tubes.

First of the receiving tube manufacturers to convert 100 to war
production, Hytron will be just as alert in serving the post-war
market.

CONSULT HYTRON regarding your needs
for these tubes: receiving, ballast, hearing aid,
very-high-frequency triodes and pentodes,

————5 miniatures, medium and low-power transmit-

ting triodes, r.f. beam tetrodes (particularly
instant-heating), r.f. pentodes, gaseous voltage
regulators, and rectifiers.

BUY ANOTHER WAR BOND
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rent and resistance, power and energy,
conductors and insulation, batteries,
magnetic circuits, electromagnetic in-
duction, and capacitance.

FOR 90 YEARS -THROUGH 2 WARS

MURDOCKr"°PHONES

DELIVER THE MESSAGE.”

“RADIO SERVICING COURSE
BOOK.” published by Supreme Pub-
lications, Chicago. 224 pages. Price
$2.50. Sixth Edition.

This is a compilation of twenty-two
home study lessons on repairing and
servicing radios as prepared by the
technical staff of Supreme Publica-
tions.

The course is designed for easy un-
derstanding of the material. The ex-
planations are clear and abbreviated.
Excess verbiage has been scrupulously
avoided in order to give the maximum
amount of information in the minimum
of space.

The book is well illustrated with
photographs and cut-away diagrams of
various pieces of commercial equip-
ment in order that the student may be-
come thoroughly familiar with com-
ponent parts of the circuits with which
he will work.

Except for essential formulas, math-
ematics has been avoided in this treat-
ment of the subject. Tube charactef-
istics have been included to provide an
easy reference source when the stu-
dent begins his work of servicing re-
ceivers; tube base charts are also in-
cluded in this section.

The book covers various subjects,
including television and hints on the

W VT~ 5 o Pl
5\3:’1:101&11;2?‘.0“-‘ the S. S.RSSK

“5omewhere in Alaska

—_—

o side successful operation of a radio repair
i was up the Berig Seé business Tphis is a good coursepfor
«Qur trip o our onlycon- Iness. g
b D. stch Harbm” bemg Tod radio beginners who want to know the
with D1 1 th outside world.lfdlle what's, why's and how’s of radio re-
nect10n witht enlmu;zicdtion with my & o5 pairing. -
ar €0 g - 30~
to get cle bad a pair of YESTERDA T

lar phones, but 1 f
ﬁ:rdocgs on band as spa.relsta;;d]:z IP
ided to use them one Might ¥ e
jfelieve a headache from 1;;eoz§es o
other pbones. My' regular ,,Pe,»ed s
hanging o1& nail, dust 0 nt, e
Murdock set is my constad s
’Z?zftb the world. Can’t say enoug

them.”*

TROUBLESOME TUBES

N interesting item has been reeceived
from William L. Fields, of Louis-
ville, Kentucky, concerning defective
tubes which can not be deteeted with
the ordinary tube tester.

As a first example, he considered the
climination of hum in an old set, such
as an RCA 17. This can be due to light
falling on the second detector tube if
the tube is a 27 tube with the eathode
visible. Replace the tube with another
27 tube or exchange with another 27
tube in the set.

In other cases where the filter and
coupling condensers are known to be
good, distortion may be due to the
beam power amplifier, although the
tube may check perfect. Numeroas
. . , . cases of this have been observed. es-
This is typical of the many letters we've received throggh tbe years | ally with radios using 30L6 and 353
from users of MURDOCK Radio Phones. Precision engineering plus | tubes.

. . . A 3575 tube can eause many troubles.
Carerl pl‘OduCthﬂ methods guarantec that every Part 1S madc “ght’ Mr. Fields mentioned an instance where

will work right. Light-weight design plus “cushion comfort” makes | a set would not light up, althoush the

. . 1 3 tubes and filament circuit were checked.

1lStCﬂlﬂg a real pleasures The trouble was in the pilot light taps

on the 35Z5. That section of the filu-

Sub-Contract Although we're busy, we have facilitics available for n:(-.nl thud n hig;l resistance 'which s
SIS making more Radio Phoaes and related parts on a sub-

enough to show open when properl
Work Welcomed contract basis. Let our engiancers help you ia this field. tested. ! Lkl

Flat tubes are known by many serv-

icemen: however, for the sake of com-
pleteness they should be mentioned.
] = ] These are the oscillator tubes which

usually check normal but will not oscil-
late.

"Can’t Say Enough for Them

133 Carter St., Chelsea 50, Mass.

—B0-
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A FREE Buy-Exchange-Sell Service for Radio Men & =

FOR SALE—I'hileo Osc. a-c operated & WANTED Reecorder and play back \\nh
a model TJ00A  American pocket  tester, 2-xpeed mmm also late model ana
alse Jarge turmtable & motor with mag- and tnhe Lew's Radio N
netie pick-up.  Will trade for Solar Atlantie City,

itor mwlyzer (C13) or BE-50 ar SVIG tube,
Jr. Voltohmyst. 1, F. Grege, 404 N 5 BN Al
Jefferson 8t., lola, Kans, KT, Hle

rubbel & cofton coverd

FOR SALE OR TRADE—I'rinting press red |
card per . Fdward Szyimkowiak,

2 MOISTURE- 1 complete. prints up to  post size. )

; PROOF j Want madern tube texter, V-0-M, or 5 K. Oakland Ave, Tolein 8, Ohio.
other modern  test - N Coble, WANTED — ||)0Hl‘l|~(>|l transformers
5423 llyde Cire., { f BOAR, LGATE 1AAGT, and  15RO5 or
WANTED--Complere ~et of v {718 also Lansing hi- fidelity  speaker.
uals.  Benj, Sakowitz, 74 L. 52 St .lnlm Lotaine, 211 Nummer Ave,,

frooklyn, N.OY, Newark 4, N, ),

WANTED—Oue 50L6 and/or 12A4 tube, FOR SALE OR TRADE— National Nt 4
Also want cheap panel meters, all stzes and spesker, used very ittle, FBTA ol
and ranges a-c oo d-eroalso small lone-mgde power supply with 200 meter
=y V-T-V-M oand V-0-M. Don  Anderson, bandspread,  H neter handspread o n
FHEAT- 917 Kast Kemp Rt Wateirtown, S D senentl eoverage O eoils. One ‘Friumph
FROOF URGENTLY NEEDED — Will jayv eaxh 1o ;lll*\\au'e sz, generator.  Tapes 1.

for reliable V-0O-M, »ig. cenerator, amd Ametican Morse for In-
TO 10007, tube tester to handle recent tubes.  Fd- " number of G
car L. Woody, 613 Oglethorpe Ave,, Al- "l\\ i_‘\ 2A0, BANN
2 . bany, Ga good condenser tester, Su-
# LARGER WANTED -NXmas~ tree lamps, sefs and (muu audolyzer, or spnilar eqpt. Ted

WIRE SIZES bullin, any make or quantity. Wil tarrick, % Wheeler Electrie Co., "Top-

cash or de radio tubes & Star pemisie, Wash,
IN LE55 SPACE LRadio, o. Uatsted Ni.. Chicazo >, NEW TUBES FOR SArEEIon ey

Lilinols, LGROT /G : LT
FOR SALE MeMurdo Silver \quennme 12076 ’. ,',"”'-‘ L5
IL 1823 model, 12-tube, Jensen o4 fh, Shation Ave, 8, Tenn.
. i ) . auditorium spealker E remote culie FOR SALE—1"air of R19°<, fine condition,
. /_4" ﬂ'Yﬂdl() S””Lcma"'. "(.) one .hus to tell you A"“” a tuner; pood condition: |n.1|<hul detial, with  wpprox. 2000 homs' servcee,  §ion
wire wound resistor is no better than its insulation—or that that is why L3-walt 203 amplitin power stanstorer each oo §1000 pait. Ciobon plate, De
Spraguc Koolohnt Resistors are “‘tops” by any test you care to name. burned out, § 1(.00\[1 buy  tor |'\l‘pu(l [;mx]-.;r( h\l‘l_\ \|\x~m1h$5.1 La \'|’:nnr-
5 o 8 . . . . i . nanstonue nder. ). K. Crinhiey, A Dodane, 533 W, Woodland Ave., Bt
l\oolohrfl ceramic lnsulal_mn is applied directly to lh(j wire nndr the as- 1701 Michizan Ave.. Winter Farh, Fla Wasne 6, Tod.
sembly is then DOUBLY protected by an outer ceramic tube, Koolohms WANTED —Ahhott Fli-4, T

! -0 noie FOR SALE Yaxley rofary  switeh  4-
thian 5

ll.|u 1-184
g 10
Rosetaont

operate so cool you can use them at full wattage ratings. They are highly
resistant to both moisture and heat. They give you higher ratings in
smaller sizes. KOOLOHMS will not let you down!

O- pmmnn I-pole per gang, <hoat-
* Shatt, §z2 Two H-many
corelen e s L' Shuitis,
v, 1 2o tnunmer candensers, 5 2o
on 147 N 1% bakelite hase, %’
centers, Toe ea, o entire 12 far $1.
1 pud  postaxe. . Alehner, h.,

'4m.

4 Vocupl tadio News,
Radio, 23 Radio Todav, 4 Radio
10 Radio ftecord dating tron 18
o

also ! of dhudio Serviee- Dy IT16 W 25th St C B, Pa.

FOR SALE—3-I8 tubes; 2-12807: 18 WILL TRADE - A fSh-raele » Gireen turn table, mot WANTED 7uL7 tor cash,  fehn Ko-
3-08AS:T G-THLK All new at whele xh]: twntable with marehine wenetie prek- wh(!lm{lm nlt onds. Alxo ! Todlv, 327 Recond St., Tioy, N Y.
ceiling  prices, Also Gernshacek Manna ul. twa g 20 2ot ol e phionies: and S used tnhu that are good. peered ’oin
E 1 fair condition, §2.50; Vol 1L Radiola 255 on lew wirte speaer o ans Kadlerz Tadto Shop, - Tox. 508 Chatliens WG - OGBSl s
IV very good, }ocach; I'hileo station good Text oeqpt. ar will pay cash. Ralph Minn, (\1 i:':" ,.l‘l—'\-;,m‘ )\0 “”“;l o e 4
setter, $%. Wikoft Radia’ Service, 1olo. Hedson, 142 Carmona Ave.,  Los Al- WANTED — Woston T2-0 set tester ov | ‘L,Jlﬂtx'-f-\' ¢omehler e CIDEOHIGEk
1inois, seles 25, Calit, - ekl STOX nhe teveec e feR M L
WILL S WA P—(iaftsinan planer and FOR SALE Three 2'y meter Abborr 5 <Rl Rech, 815 Theodore Shooter’s M oa '““::I‘]h--m]:”(" & ,I I,"" )IC
beneh saw with motos for radio fest transmitier receiver T4, el Mallory St Bauning. Calit, ] ) S Ttadio {lunu“nliun\"h;-
eqpi.,  preterahly i selterator vibtapaeh 5520 with aun hiosh oo FOR SALE—43 cores with voice coll, a e val. 11 h\“linl«r E \‘nl 1
and/or  channel Cash difter- filteis, and Mallory battery ein, . Tripleit tuhe fester 121N, throns 31 VU Rider’s Manuals, Want
ence.  Howand Waverly  Ave., crophones, and eables inclided, Tke new. torsall Kinds, 5 ot st Covned e NN 1 ;

§ o g et LHLG L i N L tiede Vaols. XL XL anmd XTI War
Medtord, L, I, }I«;l(h-n Radio  Servi Dy Furhilu HL Retetenve N Riddel s Ol Ten Chase, Cidndinidge, AT
FOR SALE — 4-1L14; 1-125CT: 1-80 2d.. New Bedtord, Mass, latur at Worl,, L Cosne CERlecnical and " o .
tubes, all tor $5.12 plus postage.  Robert WANTED —Tuning  condensel  tor Tiue- l“““" Trouble Shogter,” 85 S svek- FO,R .SA}.'E .OB[,RR.&DE—.—'“\":\‘VM')X ad
C. Dole, 10 Clinton Ave, Rutland, Vi tone ftadio Dondn, Noo J02SE Mus Gare Vv S0 O U alhe man new and o FORS @OGE WQRIEEE, et Wanr o
SELL OR TRADE Nupreme Nid, Digg- 01 Constantine, 10 Eiard =00 Seoaje e .f.:'—,"]'.,A).\,.ll‘i.ir':.” gt Heas i A W kespene Aver Rrons. N Yol
nometer, Ruder CManuals XAT and X1IL*® Ddos Ve . ; o ‘ A2 NCOYL
Want two zood make AC-DC V-0-M, i WANTED -Two 2% meter andfter  or WANTED - Rotan "““.w”.” RoRch sty WANTED - i'houo pickitp with need)
o S voltohmyst, Chanalyst,  Supreme transceiver,  also  recording  aturs, Have LG KOL T et ELG S .]-l"w I Hessilte not more ta \""' 07§ ‘P‘ .
aundolyzer or  other  sigo tracing  instru- tubes L4y to 117y, many 107, ete. I K “'“"““""l cut-anl and D BTt e i 4;) " I\'E‘ r, I/" it e
ment. Also want for eish large o1 small Peston, 21 I,im-. Nt l’l'nx.u-]\a Iiwu; . {CIEIRDED N Ceo S BEERS S BRT UAGETRE: “l‘m«-‘)n }:‘”'l"I "I"m’"l n Y'”!'"td'm“-- ('“\Ifh
Tt ot Tatbes, s e e A . R e ans. ox 42, Appalachia, Va. Huzh E. Turlington. Box 2, Coars, N,
dio Nerviee, 414 5. Broadway, Hochester, WILL TRADE —llichok ACHT e rester, FOR SALE- 1D Tinner ditamic neio- WANTED 1 I® auto radio cable ma-

n A bt Champion phone, o1 CX ersstal, new in origiual chine: also & cable and an assoil-
. Nyde. Rox 1’1 Fuditas, carion, David AL Bensman, Noith heh, nient of litting Edmondson Radio Cu.,
Hheboygan, Wise, 74 Poplar Ghave St., Baltimore 16, Md,

Minniesota,

FOR SALE 12
roim recotd pl

roodd condition, tor late
receiver.

Vireinix.,

FOR SALE—One Hoyt meter (never

rele, 110-12thy,
tiuke hox) moto

each. Forest Radio & Appliance an«e o _ < e

TR ot ave it 1 SV S e YOUR OWN AD RUN FREE! —
WANTED--1lickok o<cillator model OS- 2 Z . R Ohio St Redlunds, -
instruetion hook.  Will pay $2. Pinkney's Calitornia,

Radio Seivie

i @ Duncan S, Nan Fran
cisea 10, ‘Allr.

T N This is Sprague’s special wartime advertising service (o help radio
} wo&ovi-

FOR SALE—cConfidence X B b .
3 deluxe an- men get needed parts and equipment, or dispose of radio materials they

brator reste Supreme ¥
o Hie

FOR SALE—Sumeme 502 set & tube  alvaes CRok 00N A C-DC VDAL 4 do not need.  Send your ad today. Write PLAINLY—hold it to 10
testen, e dar factory thix year at meter, na, movewent) ;17 cathode .

cost ot . Pertect coudition, 1 1ay  tube: RO #2417 applishee  tesler words or less,  Due to the large number received. ads may be delayed
Grimes, 1200 W, dth St Wilminzion (AC-DC volts, amps, or wutts) @ also mise. a month or two, hut will be publishied as rapidly as possible, Sprague
34, Del. weters, Will trade Tor rectitien and mxer N . A 5 ‘hie fit i . i .
FOR SALE—One G-E recotd player, sel- tubes, cqual value, list price.  arold reserves the right to reject ads which do net fit in with the spirit of
Ao ased, perteet condition, }1: f.o.b. Harding 206 Main St., Huntington this service.

Beach, Calif.
FOR TRADE- Two Nigna sensitive re- HARRY KALKER, sales Manager,
tor one mil. meters. K. L. lose,

Roy Ave., Nan Jose 10, Calif.

Lee (L Npragle, Xtar Qity
WANTED—)¥our each:
and 35Z5 tubes. N, M.

YMCA, St. Paul 2, Minn,

lh'von;

SPRAGUE PRODUCTS CO., DEPT. RN-124, North Adams, Mass.

(Jobbing distributing organization of products manvfactured by SPRAGUE ELECTRIC COMPANY)

SPRAGUE CONDENSERS

‘KOOLOHM RESISTORS

Obvicusly, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements
« TRADEMARK REG. U. 8 PAT. OFF.
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New products for military and civilian use.

PILOT LIGHTS

An improved pilot light assembly
has been announced by the Dial Light
Compuny of America on their lights
having miniature screw, miniature
bayonet, and candelabra type sockets.

This improvement is designed to
eliminate every possibility of a short
circuit. The sockets are anchor-tight
and foolproof. The shell, bracket, and
lugs are permanently secured by a
tab and notch device.

Full details of the company’s line
may be secured by writing for the com-
pany’s new catalogue. Address Dial
Light Company of America, Inc., 900
Broadway, New York 3, New York.

SOLDERING STAND

In order to increase the rate of sol-
dering operations and provide added
safety to the operator, the Ess Spe-
ciulty Corporution has introduced a
new soldering stand.

By means of this unit, the iron is
held rigid and the work to be soldered
is brought into contact with the iron.
The fumes from the soldering opera-
tion are carried away by means of a
fume stack. A shield with either plate
or- magnifying glass protects the
worker {rom eye strain and helps to
reduce the number of rejected parts.

The exterior is finished in black

crackle while the underside of the
hood is finished in white to reflect all
of the light possible.

Complete details are available upon

request to Dept. SS, Ess Speciulty Cor-
poration, Bergenfield, New Jersey.

MICRO-MAGMOTORS
The Carter Motor Company has an-
nounced a new postwar line of very
small dynamotors known as the Micro-
Magmotors. The first of the series
will be the Multi-Output unit with a

61

permanent magnet field which saves
the 10 watts usually necessary to ex-
cite the field coils. The outputs will
furnish a total of 100 watts. This
wattage may be divided over two or
three different voltages. One of the
outputs may be a.c. if desired.

One of the suggested applications of

this unit is in mobile transmitter-re-
ceivers to provide an intermittent out-
put of 350 volts, 150 milliamperes and
a continuous duty output of 250 volts,
75 milliamperes.

The Carter Motor Company, 1608
Milwaukee Avenue, Chicago, Illinois,
will furnish more complete data upon
request.

NEW RESISTORS

Glazed steatite cores are being used
in the new line of Regan Resistors dis-
tributed by Techtmann Industries, Inc.

These resistors have successfully
passed the Navy shock and salt spray
tests and show a moisture absorption
after 15 hours of immersion of zero
percent. The electrical properties of
the steatite core are a dielectric
strength of 198 v.p.m. a flexural
strength of 14,600 p.s.i., and a dielectric
constant of 5.65.

These resistors are available in a
wide capacity range and resistance val-
ue. Delivery can be made promptly.
Full details of these resistors are avail-
able upon request to Techtmann In-
dustries, Inc., 828 North Broadway,
Milwaukee, Wisconsin.

SPEAKERS

The first civilian speakers to come
off the production line at Atlas Sound
Corporation are now available. The
Atlas “Little Giant,” the DR-12, is sim-
ilar in many respects to the speaker
which has been serving the Armed
Forces since Pearl Harbor.

The DR-12 incorporates a new de-
velopment in double re-entrant perma-
nent magnet loud speaker design. All
internal parts of the horn are die cast
assuring close tolerances and fits re-
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sulting in resonance free operation.

The diaphragm is of noncorrosive,
nonfatigable, moulded bakelite. The
entire unit is absolutely waterproof in
all climatic conditions. The water-
proof housing accommodates the trans-
former or volume control. A universal
mounting bracket is furnished and the
whole unit requires a minimum of
mounting space.

Inquiries regarding details and ship-
ments should be addressed to Atlas
Sound Corporation, 1443 39th Street,
Brooklyn 18, New York.

MICROPHONE

A new model communications micro-
phone has been placed on the market
by The Electro-Voice Corporation, for-
merly known as the Electro-Voice Mfg.
Company.

The Model 600-D is designed for po-
lice, airport, utility, mobile communi-
cations, and portable public address
systems. Among the many features of
this unit is the ‘“press-to-talk” switch
which opens the microphone and closes
the retay simultaneously, if desired.
The case is built of high impact molded
phenolic to meet requirements for
rugged use, yet weighs only 9 ounces.
This unit is resistant to temperature
changes over a range from —40 to +
185 degrees, F. The frequency response
ranges from 50 to 8,000 cycles per sec-
ond with an output of —57 db., 0 db. =
1 volt/dyne/cmz.

The response curve is substantially
flat for highest articulation. A panel

mounting bracket is on the rear of the
microphone and an 8-foot cable is fur-
nished.

Complete data will be forwarded up-
on request to the Electro-Voice Corpor-
ation, South Bend, Indiana.

W.E. THERMISTOR

The thermistor, designed and devel-
oped by the Bell Telephone Labora-
tories, is being manufactured in quan-
tity by Western Electric Company for
the Armed Forces.

The thermistor is a small circuit ele-
ment made of a mixture of metallic
oxides which are pressed into discs, ex-
truded into rods, or formed into tiny
beads. These metallic oxides are mem-

RADIO NEWS
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RCA-3B29 ,

New Xenon-Filled Rectifier

Wide Temperature Range; Low

Voltage Drop; Mounts in Any Position

'[‘HE RCA-3B25 is a xenon-filled, half-wave
rectifier of the coated-filament 1ype. It was
designed for war applications and can withstand
ambient temperatures as low as =75°C (-103°F)
and as high as +90°C (+194°F). It can be
mounted in any position, and its unusually
rugged eonsiruction permits operation under
conditions of severe vibration.

In single-phase, full-wave operation, a pair of
3B25’s will provide 1 ampere d-¢ output to the
filler at 1270 volts. The tube is rated at 4000
volts peak inverse anode voliage and an average
anode current of 0.3 ampere.

For more complete data, send for “free data
sheet on RCA-3B25.” Address: Ramo Corro-
katioN oF Asericy, Commercial Engineering
Seection, Dept. 62-19R, Harrison, New Jersey.

TECHNICAL DATA

GENERAL: Filament volts (a.c), 2.5; filament
current, 5.0 amperes; tube drop (approx.), 10
volts; overall length, 5 7.8 £7-16"; maximum
diameter, 2 1.16"’; cap, medium; hase, medium
4-pin, bayonet; mounts in any position.
MAXIMUM RATINGS (Ahsolute values): Peak in-
verse anade volts (at 500 cycles or less), 4000;
peak anode curreni, 2 amperes; average anode
current, 0.5 ampere; surge anode current for
max. of 0.1 second, 20 amperes; ambient tem-
perature range, —73 1o +90°C,

-~

2

1944

- BUY MORE WAR BONDS —1—r——

.

The Magic Brain of all electronic equip-
ment is a Tube . . . and the fountain-head
of modern Tube development is RCA!

25 Yeors of
Progress in Rodio

1919
1944

and Electronics

62-19R

RADIO CORPORATION
OF AMERICA

RCA VICTOR DIVISION ¢ CAMDEN, N. J.
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SHOCK? EXPOSURE? VIBRATION?:

THIS CLARE TYPE G RELAY
WITHSTANDS THEM ALL

This Clare Tvpe “G” Relay has come
through the rigorous tests of war with
flying colors. Its many applications
where shock and vibration are factors,
inChlde radio and radar eqUipment’ Double armarmature assembly of stain-
walkie-talkies, compasses and aircraft less steel shaftoperating in a marine brass

yvoke. Heelpiece, core and armature assem-
controls. bly of magnetic meral.

Exposed metal is plated to withstand
a 200 hour salt spray test. Special in-
sulators of heat treated Bakelite reduce

! . 1d1 111~ Contacts are welded 10 nickel silver
moisture absorption, providing mini e e e el mroccs e aver

standard, or special, types and sizes.

vided with 12 different types and sizes
of contacts which are welded to the
nickel silver springs by a special
process. This provides for effective dis-
sipation of heat.

[
l
|
mum cold flow. Type “G”’ can be pro- precious metals or alloys in 12 different ‘

High voltage spring pile-up insulators of
. . special heat treated Bal.\'elite. Has 'mini-
Every Clare Relay is built of the finest mum cold flow properties, low moisture

absorption content and permits punching |
materials and under precise manufac-  without cracks or checks. [
turing conditions. Each is “‘custom- ‘
built” to the exact specifications your ‘
design calls for. Put your relay prob-
lem up to our engineers. Send for the |
Clare catalog and data book. C. P. l
Clare & Co., 4719 Sunnyside Avenue, |
Chicago (30), Illinois. Sales engineers ’
in all principal cities. Cable address: jpring bushing insulators ace made of |
CLARELAY. sist vibration and withstand heavy duty ‘

service.

CLARE RELAYS

“CUSTOM-BUILT" Multiple Contact Relays for Electrical, Electronic and Industrial Use
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bers of a class of materials known as
semi-conductors which are character-
ized by high negative temperature co-
efficients of resistance. Thermistors
and their special characteristics may
be utilized in electrical circuits wher-
ever temperature changes can be pro-
duced. Thus, when the ambient tem-
perature rises, the resistance falls ac-
cordingly. If a current is passed
through a thermistor, heat is produced
internally, the temperature rises, and
the resistance lowers.

The thermal and electrical charac-
teristics of externally, directly, and in-
directly heated thermistors suggest a
vast number of possible circuit appli-
cations. New thermistors are contin-
ually being developed for use in ampli-
fiers, oscillators, voltage regulators,
and volume limiters. In these circuits
they serve a variety of functions such
as stabilization, temperature compen-
sation or time delay.

When placed in the proper bridge
circuits, thermistors may be used as
flow meters, as vacuum gauges, or, in
general, to measure physical quantities,
dependent upon the flow of thermal
energy from a hot body.

Many other important applications
have been developed for using this
component, and still further uses will
be found. Inquiries regarding this unit
will be answered, but no orders can be
filled at this time by Western Electric
Company.

MIDGET RELAY

A new, lightweight, midget re-
lay, engineered for application where
weight and space are at a premium is
being introduced by the Guardian Elec-
tric Mfg. Co.

This unit, which is a single pole,
single throw type, weighs only 1.2
ounces and measures 1%»" X 1%.” X
“%.". The relay operates on d.c. only
and has the switch capacity of a double
pole, double throw unit with 1.5 am-

pere contacts. The power requirement
is for 1.75 watts.

Further information may be ob-
tained from the Guardian Electric Mfg.
Co., Dept. M-R, 1630 West Walnut
Street, Chicago 12, Illinois. Specify
bulletin 295.

CHATTERLESS RELAY

A new feature of importance has been
added to the Kurman “Old Timer” re-
lay, 200 series. The chatter has been
removed by a new improvement which
consists of an energy-absorbing mate-
rial, sealed within a contact carrying
cage. The compound used is not af-
fected by age, oil, or moisture.

The relay has an input of 50 milli-
watts, will key up to 150 words a min-
ute or 60 impulses a second, and is

RADIO NEWS
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Wit yourced..

IN THE FIRST SIX POST-WAR MONTHS

POCKET TESTERS TUBE TESTERS VOLT-OHM-MILLIAMMETERS

l/CHECK THE TYPES AND QUANTITY

NO\V—right now—is the time to protect your post-war business by estimating
your future equipment needs. Check those needs, list them and place a tentative
post-war order with your jobber now. This foresight will enable him to stock
the Triplett instruments you will need, and will assure you quicker resumption
of civilian business than you could expect if you wait till the last minute. Give

best priority you can obtain to facilitate deliveries as production is available.

Newly porferletl dev elnpmcnls now heing
produced on important war contracts

and many other outstandi l;., ins lru
ments, will be incorporated in Triplett
o/ferings for the first time beginning
with our initial civilian production. Be

FLECTRICAL | %’f"?ﬁ“ o .| INSTRUMENT (0.
~ BLUFFTON JOHID = ~x

sure you get the complete list of Triplete
instruments and radio test equipment.

December, 1944
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Send for iz NOW!

CONCORD RADID CORPORATION'S

)
wr A
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e

#
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%
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%ﬂ%‘“ Té-page supplement!

HARD-TO-GET RADIO PARTS

Listing hundreds of different
and hard-to-locate compo-
nents, including

o Yolume Controls
B Rheostats

B Test Accessories
B Transformers

B Relays

B Resistors

B Condensers
B Switches

B Speakers

n Wire

Here's a real bonanza of rodio parts. All
items listed have been designated by
Concord customers as "'urgently needed.”
All ore from well-known manufocturers.
All are priced right. Remember, how-
ever, that they'll go fast—rush your
request for this Special Supplement
immediately!

For more than 22 years, the Lafoyette Radio Corporation has been
one of the great arsenals of the nation for radio and electronic equip-
ment. Although we are now: known as the Concord Radic Corporation,
we assure you that only the name has been changed. Both in Chi.
cago and Atlonta, you will find the same personnel, the same high

qualities of merchandise, the same

low prices, and the same

reliable, speedy services as heretofore. You may shop by mail or
visit us personally . . . fully confident of guaranteed satis-

faction. Be sure that
your name is on our
mailing list for postwar
catalogs, and literature.

You won't want to miss .-Hurd'* Ve
the unusual develop- ment o*orpo.,uﬂ" oRATON _QGP\'S“pp\e“‘e
ments in radio and elec- | sup'%odio < 1@ COmicoa® " gpecia) catlon
tronics which the Con- § cord oRD ’o‘: Bvde 76009 gio Cort X
cord Radio Corporation ce\“& ,g;\time ihe nev cord Sy
will introduce after 9 rush oy ¥
Y-Day. it)e;gsgub\\s\'\e STA‘E

WAME

F01 W. Jockssn Blvd,, CHICAGD T, ILLINGIS & 245

CONCORD RADIO CORPORATION
L-u/ayetfe Rodia (.?otpoiaﬁon.

Peachirer $t.. ATLANTA I, GEORGIA
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mica insulated. The -contacts
carry up to 2 amperes.

Full details on this relay may be
obtained by writing to Kurman Elec-
tric Company, 35 37th Street, Long Is-
land City, New York.

will

MAGNETIC CUTTERHEAD

With standards in lateral recording
being raised constantly by improve-
ments in radio broadcast quality, in-
cluding FM, the Fairchild Camera and
Instrument Company began a search
for a better and more stable cutter-
head. Their new Unit 541 is the result
of this search.

This cutterhead, standard equipment
on Fairchild’s latest portable record-
ers, meets the exacting requirements
of radio and professional recording. It
is possible to record at unusually high
volume level with little increase in
distortion. At 98 lines per inch, the

cutterhead is capable of fully modulat-
ing the groove.

In this unit, effective damping has
been achieved through the use of ex-
ceptionally long cushion blocks and a
positive means of adjusting the arma-

a R AR, o
ture to correct balance without dis-
assembling the cutterhead.

The frequency response shows an
ideal curve for recording purposes up
to 8,000 cycles. With only a moderate
amount of equalization, the normal
efficiency can be extended further.

The unit is mounted in an especially
designed adapter which attaches to the
mounting casting on the carriage as-
sembly with one bolt, making the cut-
ter head available as an addition to
existing equipment.

Specifications of this unit include
distortion of less than 1% at 400 cy-
cles, over-all distortion including cut-
terhead, amplifiers, pick-up and ace-
tate record is 1.7%. The frequency
response is =2 db. from 30 to 8,000
cycles. Impedance is 500 ohms and the
audio power required is 0.6 watts.

Complete details and specifications
are available upon request to the Fair-
child Camera and Instrument Corpora-
tion, 475 Tenth Avenue, New York 18,
N. Y.

—80-

RADIO NEWS


www.americanradiohistory.com

IS Sy g e

It’s not much larger than a hand. You Today this Lear Actuator and the
can see that. But this little machine tiny, powerful electric motor that
has a big responsibility and packs a  runs it are fighting gadgets. But in
lot more than a fistful of waliop. the days ahead there should be many

important applications for such

Its job is moving flaps and shutters 3
on America’s fighting planes. It has cHfes
to be powerful. It has to be iight.  So we tell you about them now. Then
It has to be compact and super-  you will know that such things are
dcpendab]e. available as well as the kind of 'cn»
: gineering thinking and production
Making it was a big erder. The way r hnique.that made them rovslle

id i through sheer en-
Lear did it was £ and Grond Ropids, Mich.

. N7S: Pigua, O
genuity and almost " BRANCHES AT:

ineering in
gme g s Angeles, Chicopo, Detrol, Clovelond.

unheard-of precision in production. o

December. 1941
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Radio Laws and Regulations

By CARL E. WINTER

Prospective radio operators must be familiar with various laws
and regulations governing transmitter operation to pass FCC exams.

O YOU'VE worked on every kind
S of radio set from crystal re-

ceivers to radar. You can figure
“percentages of modulation” in your
sleep and you've looked over all the
questions in the “Study Guide for the
Federal Communications Commission
Examination for Commercial Radio
Operator License.” You are certain
that your technical knowledge of ra-
dio will enable you to pass with flying
colors. But, wait a minute! What
about Radio Law ?

Don’t underestimate Radio Law. It
can, and may be the very thing which
will pull your examination grade be-
low the passing mark, for the FCC in-
sists that, no matter how good a ra-
dioman you are, you must understand
the “General Radio Regulations of the
International Telecommunications

Convention” which are covered in the’

FCC publication “Rules Governing
Commercial Radio Operators.” Addi-
tional wartime regulations are based
upon these Rules and your chances of
keeping your license, once you've
earned it, will be slim if you don’t un-
derstand what may, or may not, be
done in the radio station in which you
will work.

There are many types of radio sta-
tions but, basically, they all fall into

two major classifications: those which
require a Radiotelegraph operator's
license and those which call for a Ra-
giotelephone license. Broadly speak-
mg, the same points of Radio Law are
applicable to both classes. Conse-
quently, it is not advisable to “cut cor-
ners” by attempting to ignore the
Laws which may not apply directly to
the type of operating which you plan
to do.

The FCC issues a license to every
station and this license must be con-
spicuously posted in the transmitter
room. The station license specifies the
class of station, type of emission, op-
erating power and other data with
which it will be up to you, as station
operator, to conform.

This license is issued for the sta-
tion’s transmitter and certain techni-
cal changes cannot be made in the
transmitter without the authority and
approval of the Commission. As the
responsibility " for the correct opera-
tion of the equipment lies with the Ii-
censed operator in charge, it is nec-
essary that the type of changes which
must be authorized by the Commission
be known to the operator and the pro-
cedure for notifying the Commission
of these changes be understood and
followed.

“Oh goody. John! You've answered the $64.00 Question!”

70
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“Equipment tests” and “service
tests” are made during the original
construction of the radio station. The
meanings of these terms and how and
when these tests may be made should
be learned, as undoubtedly a question
or two regarding them will be asked
during the examinations.

International regulations covering
radio communications are designed to
prevent loss of life at sea. A thorough
knowledge of Radio Law pertaining to
distress messages is therefore a pri-
mary requisite for all classes of opera-
tors’ licenses. It is necessary to know
what station is in control of distress
traffic at all times. The procedure
laid down by the Communications Act
for handling distress traffic and the
frequencies to be used for such traffic
must be learned.

A radio operator must know both
radiotelephone and radiotelegraph dis-
tress, urgent, and safety signals, the
order of their priorities, and how to
log them properly. Bear in mind that
while there are rigid penalties for the
transmission of false or fraudulent dis-
tress signals, secrecy regulations do
not apply to such emergency traffic.
In fact, any regulation which may pre-
vent a station in distress from calling
attention to itself may be thrown over-
board but the operator must be care-
ful not to resume ordinary traffic
schedules except when permitted to do
so by the station in control of distress
traffic. There are specific rules gov-
erning these points, so be sure to learn
them.

Distress messages and broadcast
programs are the only types of com-
munications which are not subject to
the Secrecy Provisions of the Commu-
nications Act and, while in certain
emergencies a station may be operated
in a manner not specified in the sta-
tion license, the Commission must be
notified of such operations according
to procedures outlined in the Rules
and Regulations.

The licensed operator of a radio sta-
tion must recognize and accept certain
obligations. Foremost of these is the
fact that intercommunication among
mobile stations is guaranteed by the
Communications Act and communica-
tions must be maintained accordingly.
As an operator’s license, depending
upon its class, permits its holder to
operate only specific types of stations,
the operator of any station undertakes
responsibility for the correct adjust-
ment and operation of the station as a
whole. Any failure to comply with

RADIO NEWS
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December,

THE new complete data on tubes, including charac-
teristics, outlined drawings and basing diagrams of
all standard receiving tube types; simplified inter-
change information inchiding over 1600 substitutions;
hearing aid tube data and technical information re-
garding radio panel lamps. All this is included in the
new Raytheon Tube Data and Substitution Chart pre-
pared by the Technical Service Department of Raytheon
Minufacturing Company.

The valuie of the technical information in this man-
uul is inestimable and yet it may be obtained FREE
from your Raytheon receiving tube distributor. Every-

All Four Divisions Have Been
Awarded Army-Navy "‘E'’ With Stars

1944

RAYTHEON

Hogte Pealebely
RADIO AND ELECTRONIC TUBES

DEVOTED TO RESEARCH AND MANUFACTURE OF TUBES

one concerned in the repair and maintenance of radios
must have this ready reference book.

This manual is the first step in a tremendous mer-
chandising plan which will bring you better business.
This program teamed up with the superior, “Plus-
Extra” quality Raytheon Tubes, will assure you of
better customer goodwill, fuster turnover and greater
profits.

Raytheon Manufacturing Company
RADIO RECEIVING TUBE DIVISION

Newton, Massachusetts * Los Angeles ®* New York * Chicago ° Adanta

FOR THE NEW ERA OF

wwWw americanradiohistorvy com

"ELECTRONICS

71



www.americanradiohistory.com

d” with postwar plans
will “step ahea "
- or most every ¢

¢ will have

_.and Stan "
' y will include units

tronic 9PP

that not onl y

n ond elec

aratus,
que which

“lhe“ | T i T 1 esign 1echni
i 1hose t ans [« me Sy d
i en‘ n .
our exhuo‘d‘“u‘y wafl P|°dUC1|°n ‘lus de“\ul\ded.‘..
| E f beio e you SP Y
i wol‘h wu“’lng o -Sor
113 t ec ‘
‘es' Siunc0| ‘
et fwar.
U“ “S'unco [+ [}
cons f‘ 14 F war
A\_S gED S REE‘, CH\CAGO 22 Li NO S
H H

www americanradiohistorv com

regulations set forth under the Com-
munications Act or failure to comply
with the specifications of the station
license necessarily will fall upon the
operator’s shoulders and may result in
suspension or even revocation of his
license.

The operator is required to have his
license posted at the station or have a
verification card in his possession at
all times when he is on duty and he
must report immediately the loss or
destruction of his license. Cases in
which verification card or endorsed
letter may be used as satisfactory evi-
dence of an operator’s authority in
lieu of the license are set forth in the
Rules and Regulations and should be
studied. An operator is required to re-
ply promptly to all notices from the
Commission and the time limit set for
reply to a Notice of Violation of the
terms of the Communications Act is
clearly stated and must be observed.

An internationallv-acknowledged
procedure for handling traffic is the
backbone of international communica-
tions. Rules governing these proce-
dures must be learned and such
knowledge is useful inasmuch as all
radio operators of all countries use the
same procedures, frequencies, and sig-
nals. Modern radio operating is truly
international in scope.

A log must be kept at all stations
and a complete record of the station’s
operation must be set forth clearly in
this log. The required entries, the
manner in which they are to be made,
and the length of time for which a log
must be retained are stated in the
Regulations and it is advisable that,
in addition to knowing this subject
well enough to pass an examiniation,
the licensed operator maintain his log
in strict accordance with these regu-
lations as the F'CC Inspectors examine
station logs quite frequently.

Radio stations are licensed to oper-
ate within certain power limitations.
The prospective radio operator must
know what these limitations are for a
given class of station and the allowed
tolerances for the station’s assigned
frequencies.

The operator must also learn which
of the several methods of measuring
antenna current are permitted by the
FCC for official purposes and in ad-
dition, must know how to make these
measurements. The percentages of
modulation for the several types of
broadcast stations are definitely stated
in the Commission’s Regulations and
the station operator is required to
know and observe them.

The prospective operator must un-
derstand not only how, but when, he
may conduct tests of his station equip-
ment. He should learn what is meant
by the “experimental period” and how
and when he is permitted to use the
station’s auxiliary transmitter.

Certain classes of operator licenses
permit the licensee to operate aircraft
stations. The operator should know
what particular stations his license
covers and regulations governing air-
craft station operation, the frequen-

RADIO NEWS
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HE’S NO NATIVE. HE FOLLOWED HOGARTH FROM

HARLEM BECAUSE OF HIS ECHOPHONE EC_‘!

ECHOPHONE MODEL EC-1

{lHustrated) a ccmpact communications receiver

with every necewsary feature for good reception.
Covers from 550 kc. to 30 mc. on 3 bands.
Electrical bandspread on all bands. Six tubes.

Self-contained soeaker. 115-125 volts AC or ['C.

ECHOPHONE EADIO CO. 540 NORTH MICHIGAN AVE., CHICAGO 11, ILLINOIS

December,

1944
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Here’s how you

can figure

—0n a Better Job

and a Secure Career in
RADIO-ELECTRONICS

Add CREI technical training to
your present experience-—then
get that better radio job you
want—make more money-—enjoy
post-war security

CREI home study training in Practical Radio-
Electronics Engineering equips you with the
ability to go after—and get—a better, secure,
engineering job.

After the war will come the period of the “sur-
vival of the fittest.” Employers can then once
again afford to be “choosey” in selecting the
best-trained men for the best jobs.

In our proven course of training, you learn not
only how . .. but why! Your ability to solve
tough problems on paper, and then follow up
with the necessary mechanical operation is a true
indication that you have the confidence born of
knowledge . . . confidence in your ahility to get
and hold an important job with a secure, prom-
ising future . . . These jobs are waiting today
for radiomen with up-to-date technical training.
Investigate CREI home study training now . . .
and prepare for security and happiness in the
coming New World of Electronics!

CAPITOL RADIO Engineering Institute

HOME STUDY COURSES IN PRACTICAL RADIO

WRITE FOR
FREE 36-PAGE
BOOKLET

"'Your Opportu-

nity in the New

World of
Electronics'’

Tell us about your-
self, w0 we can in-
telligently plan a
course best suited
for your needs, If
you have had pro-
fessional or ama-
teur radio experi-
ence—let us prove

to vou we have
something vou need
to dqualify for a
better radio job .

LR
,» EDUC

ON AND PRES-
NT POSITION.

ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

Dept. RN-12, 3224-16th Street, N. W., Washington 10, D. C.

Contractors to U. 8. Navy—U. 8. Coast Guard—Canadian Broadcasting
Corp. Producers of Well-trained Technical Radiomen for Industry.
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cies which may be used, method of
keeping an aircraft station log, and
inasmuch as the procedure for han-
dling aircraft distress traffic differs
from mobile distress traffic methods,
Rules and Regulations should be thor-
oughly searched for points pertaining
to aircraft distress procedure.

It is not too difficult to obtain an
operator’s license but it is quite a dif-
ferent matter to keep it when the re-
sponsibility for maintaining correct
operation of a transmitting station is
entirely up to you. Once you've got
your license it’s yours for five years.
The Commission will not revoke it un-
less you pull a “boner”” These
“boners,” ninety-nine times out of a
hundred, consist of a violation of the
Rules and Regulations of the Commu-
nications Act.

Much of the technical knowledge re-
quired for the FCC examinations for
radio operator’s licenses is not used in
everyday operation. It doesn’t hurt
anyone very much if you have to open
an Instruction Manual occasionally to
keep your equipment on the air, but it
will hurt one person ... YOU ...
very much if you give the Commission
an opportunity to crack down on you
for a violation of Regulations. In
short., a knowledge of radio law, un-
like the technicalities of radio theory
is something which you will apply
every day. Therefore, it will pay you
to learn the “Rules Governing Com-
mercial Radio Operators” and learn
them well.

ROBOT WEATHER
BUREAUS
ECRETLY-LOCATED ‘“‘automatic

v ¥ weather stations™ in remote points
from the arctic to the tropics, are play-
ing a major role in eoordinating Allied
land. sea and air attacks with favorable
wealher.

According to A. C. DeAngelis, Gen-
eral Manager of Friez Instrument Di-
vision of Bendix Aviation Corporation,
for use at stations in frozen wastes. on
isolated tropical islands and other un-
disclosed locations where the world’s
weather originates. automatie weather
bureaus have been delivered.

The Navy wanted a device whieh
would report automatically on weather
conditions by radio from remote
points back to official weather control
locations. and while the necessary
meterological instruments were avail-
able. engincers had to start more or
less from seratch on equipment for
power and liming of automatic radio
devices. necessary to broadcast reports
and data eontinuously gathered by re-
cording instruments. Weather and
termite-proof insulated houses had to
be developed to shelter the recording
and radio instruments. For instance,
weather in the English Channel origi-
nates aronnd Greenland so it was
necessary 1o build automatic weather
stations able to withstand the severe
arctic climate of that region.

Other and equally-difficult problems
were surmounted in designing housing
for stations used in regions where ex-
tremely high temperatures prevailed,
but after a year, the first automatic
weather stations were produced.

—30-
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New additions to the UTC Interstage Filter family are now available in the type HPI and
LPI units, respectively high pass interstage and low pass interstage flters.

The unils are designed with a nominal impedance of 10.000 ohms to be used in a circuit
as illustrated. Typical curves obtainable are shown above. Loss at cutoff irequency is less than
6 DB. At .75 times cutofl or 1.5 cutoHf frequency respectively, the attenuation is 35 DB, and at
one-half or twice cutoff frequency respectively, the attenuation is 40 DB.

These units employ a dual allcy magnetic shield which reduces inductive pickup to 150
Mv. per gauss. The dimensions in hermetically sealed cases are 11;” x 21,” x 212", Filters of
the HPI and LPI type can be supplied for any cutoft frequency from 200 to 10,000 cycles. Spe-
cify by type followed by frequency, as: LPI-2500.

May we cooperate with you on design savings for your application ... war or postwar?

150 VARICK STREET ! NEW YORK 13, N. Y,
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MILITARY
COMMUNICATIONS

By SYDNEY A. CLARK

Office of Chief Signal Officer

A comparison of the communications methods

employed by the major Allied and Axis powers.

VERY army in the world vies
with every other in the complex

field of communications, and
though the United States Army has pi-
oneered for some 85 years, since the
introduction of systematized visual sig-
naling by Major Albert J. Myer, we al-
ways have learned from our friends
and our enemies. Royal Signals in
Great Britain, Sluzha Sviazi (Service
of Communication) in Russia, Nach-
richtentruppen in Germany and Com-
munication Engineers in Japan are the
counterparts of the Signal Corps in our
own Army. Whatever the name, this
branch of the service is the vital nerve
that sets armies in motion and coordi-
nates all campaigns within the struc-
ture of global strategy. Upon the effi-

ciency of communications depends the
success or failure of the smallest sor-
ties and the most gigantic operations.

Students of comparative practice in
various countries assert that in general
the United States has been in the van-
guard, though not invariably so. Brit-
ain pioneered in certain developments
but lagged in the manufacture of good,
practical radio equipment for its troops
in the field—and likewise in the matter
of radio security. These deficiencies
showed up in certain early campaigns,
but Britain took prompt steps to cor-
rect the faults. While British equip-
ment is sometimes less neat and
compartmentized than American, and
therefore presents certain maintenance
problems, it is very sturdily and sound-

“They're too long. You're supposed to be on short-wave!”

ot
M aavia
“Townisens>

—
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ly made, particularly with regard to
large radios for tanks and heavy ve-
hicles.

The Russian Sluzha Sviazi was
scarcely existént in Czarist days. Al-
though there were 5,000,000 men in the
regular army in 1914, and 3,000,000 re-
serves, there was virtually no Service
of Communication. To eagh, division
headquarters a small signal detach-
ment was allotted and equipment was
exceedingly meager. When wire, for
instance, was exhausted in the early
stages of any campaign, replacement
was virtually impossible. Writing of
the Battle of Tannenburg, Major Gen-
eral Harry C. Ingles, Chief Signal Of-
ficer of the United States Army, states
that “probably no campaign of the
(first) World War furnishes such an
example of faulty signal communica-
tion and the difficulties of command
arising therefrom.”

But Soviet Russia has succeeded bril-
liantly where Czarist Russia made mil-
itary mistakes. During the long
months of German advance after the
attack of June, 1941, most of her indus-
trial cities were captured and occupied
by the Germans and consequently Rus-
sia sank to an alarmingly low level of
production, but she captured some en-
emy radio sets, and promptly learned
how to operate them. Her communica-
tions personnel were required to mas-
ter a special manual dealing exhaus-
tively with the use of captured equip-
ment. When Russia finally was able
to set up trans-Ural manufacturing
plants on a great scale and when she
began to recapture her lost cities, she
assumed the task of supplying most of
her own needs, and her performance in
regard to signal equipment, as in re-
gard to weapons and ammunition, has
aroused the admiration of her friends
and the incredulous anger of her en-
emies. Russian manufacture and meth-
ods are now conceded to be on a par
with the best in the world.

Japan is decidedly the weakest of
the great powers in communications
achievement. Much of her radio equip-
ment would be considered obsolete by
the other armies. Describing one of
the first airborne radios captured by
our forces from a downed Zero fighter
(in February, 1942), Major General
Roger B. Colton, Chief, Engineering
and Technical Service in the Office of
the Chief Signal Officer, said, “The en-
tire installation represents a command
set of very crude construction. The coils
are wound on bakelite forms, with poor
insulation and no tropicalization. Many
of the parts were either bought on
American distress markets back about
1930-1932, or are very good replicas.
All the tubes bear American nomen-
clature and are identical in construc-
tion with American glass tubes. The
over-all electrical design and construc-
tion of this set is about ten years old
from our viewpoint.” General Colton
discussed several other captured Jap-
anese models and summed them up
with this prudent caution: “It is recog-
nized that the Japs usually are not
original but are extremely quick to
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SOCKETS
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& JACKS

INSULATORS

Fom the miriatures (such as the IT series or 9000 series) to the big ones
(such as 204A, 833 or 889R) Johnson can usually supply the sockets. Most
Johnson tube scckets have been designed in cooperation with the tube
manufacturers and many of them were actually in productior and ready for
delivery before the tube was announced. This explains why the Johnson line is
the most complete and why Johnson is the only manufacturer producing many

of the types.

INDUCTORS

This confidence, cooperation and assistance on the part of the tube
manufacturers explains foo, why Johnson's mechanical and electrical design is
superior. Both tte Army and the Navy have recognized this superiority in
Johrson wafer ssckets for example, by specifying both the ceramic and the BROADCAST
contacts used by Johnson.

Quantity p-oduction and economical manufacturing procedures make EQUIPMENT
Johnson the bes- buy on the socket market — in fact the price is usually less I
than that of pooriy designed imitations.

On that new socket requirement, investigate Johnson.

Write for Catelog 968Z . CONCENTRIC
- P LINE

G 5amoa5 name in Radio

Deecember. 1944 it
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tool up and renroduce. Their construe-
tion often facilitates easy servicing by
clearly marked parts and test panels
for measuring voltage. Wiring is neat-
ly carried throughout, and does much
to dispel the idea that Japanese are
capable only of copying. A number of
points of design resembling American
technique have been adapted rather
than copied.”

Organizational differences in the
communication systems of the various
warring powers vary substantially.
Japan maintains no Signal Corps as
such. Instead, the communications men
operate as a portion of the Engineers.
Germany maintains a large and well-
organized Signal Corps and she stresses
signal communications and thorough
training for all army personnel in-
tended for this service.

Both Germany and Japan have given
careful consideration to the problem of
making communications mobile in gen-
eral warfare. The Japanese, however,
give special attention to the proper use
of visual signals in addition to the cus-
tomary wire and radio communica-
tions. They make extensive use of
small hand flags for predirected mes-
sages, such as indicating their battle
lines to.their air support and signaling
the direction of the attack. This is in
sharp contrast to United States prac-
tice, for our Signal Corps has now rele-
gated to an exceedingly minor status
the flag signals with which the service
“began life” in 1860.

It is difficult to compare in size the
Signal Corps of the respective coun-
tries. The United States Signal Corps
personnel bears to combat personnel a
smaller ratio than that of the German
Nachrichtentruppen but this discrep-
ancy is explained by the fact that Ger-
man figures include what we refer to
as communications personnel, These
are members of the respective branches
who furnish their own communications
in units not larger than regiments. If
we were to include communications
personnel the ratio would be approx-
imately the same.

Tactical employment of signal com-
munications differs in some respects in
all countries. Germany and Japan cap-
italized on blunders which they made
in their earliest conquests and thus
learned by the costly process of experi-
ence many of the tactics required to
get a message through. They were
able, because of their unscrupulous ag-
gressions, to use this experience before
the Allied forces could be built up to
oppose them strongly. Early in this
war both of these Axis powers placed a
great deal of stress on radio. The ef-
fective use of this medium turned
many difficult situations into victories.

Germany’s Afrika Korps Nachrich-
tentruppen displayed special effective-
ness in the early stages of the North
African conflict in securing detailed
information concerning British units,
officers, positions, equipment, and
strength. This success, however,
brought quick reaction from the Brit-
ish, who thoroughly revised their sig-
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Any variation in magnitude which can be converted to
a variation in frequency—quantities such as length, per-
meance, volume, and height—can be more quickly and
accurately measured by the PANORAMIC COMPARISON
TECHNIQUE. Capacitors, inductors, resistors, and crystals
are ''naturals” for PANORAMIC production testing. A simple
iig and a PANORAMIC COMPARATOR will provide your
tester with an unbeatable combinaticn for speed and accuracy
on the production line.

In application, the component under test is placed into the jig
containing the standard. The chosen tolerance may be established
quickly by means of the panel control on the PANORAMIC COM-

PARATOR. From the deflecticns which appear on the PANORAMIC
screen, deviations from the standard become immediately apparent
both as to percentage and type. The instrument is usually adjusted so
that a visible deflection irdica“es that the production unit is within the
predetermined tolerance range, while the absence of deflection indicates
an error in excess of the permissible tolerance. Coincident deflections indi- 3
cate zero error; displaced deflections tell their own story regarding the per-
centage of error. PANORAMIC COMPARISON TECHNIQUE is econom:col

in time and energy ... . but extremely accurate in results.

H] Our engineers will gladly suggest simple jigs foruse in any type of production testing.

December. 1914 9
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SOUND IN AN ENVELOPE

SoundScriber is creating new standards in business life.

Whether you are discussing important matters with
associates or others, giving instructions to employees,
interviewing or writing letters, your voice is registered
Electronically while you talk — giving you an immediate
SoundScript on a featherweight plastic disc.

TURNER Microphones are standard equipment with
SoundScriber.

Today — TURNER microphones serve every branch
of the armed forces in addition to business, education, the
professions and science. Tomorrow will open even wider
use for Turner applications in electronic communications.
Crystals Licensed under Patents of the Brush Development Co.

TURNER — Pioneers in the communications field

The TURNER Company
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nal communications practices and
thereby were aided in turning the tide
of battle. A lesson learned the hard
way is never forgotten.

Japanese efforts in the field of radio
showed a certain cleverness in early
campaigns in securing information by
breaking in on American frequencies
witHe/plausibly phrased orders and
questions in good “American.”” There
were, of course, many more Japanese
who spoke our language adequately
than Americans who spoke theirs.
There were many examples of Japan-
ese interference, for instance, at Gua-
dalcanal, but it was successfully com-
batted by our troops after a few
months.

One thing has been made abundantly
clear in this war. Quick successes
based on treachery and sneak attacks
finally break down before the steady
pressure of an aroused enemy of great-
er potential strength. This applies to
the services of communication as much
as to any arm of combat and perhaps
even more, since communications di-
rect and coordinate combat. He who
would win must achieve and maintain
the best communications, despite the
far-flung theaters of action, the rapid-
ly changing battle areas, the deadly
work of enemy bombers and the mad
pace of mobile warfare.

orc
(Continued from page 53)

International Morse code at the rate
of 25 words per minute plain language
and 20 w.p.m. in code groups. Wartime
emergencies have suspended some of
the provisions of this conference, but
they have not affected the require-
ments for a First Class License. The
“six months” law, which is temporarily
suspended, provided that a person must
have a minimum of six months service
in a junior job before he was eligible
to sail as the only radio operator
aboard a’ship. This regulation then
provided that he must sail as third or
second radio operator for six months
before he would be permitted to take
a ‘“‘single-man” ship out by himself.
This regulation is suspended for the
time being, but applies only to the 2nd
class radiotelegraph license and in no
way affects the time requirements for
the 1st Class license.

From the regulations stated above
and existing conditions, it seems as
though the chances are very slight for
anyone under the 21 year age limit
to be permitted to pass the 1st class
exam. It would require the FCC to
revise regulations and this would not
have much chance of success, mainly
due to the demand-supply problem, as
more than likely there will be more
men with a “first” looking for chief’s
jobs at the start of the next year than
there will be jobs for them to take.
That will happen, of course if the men
now eligible to take the “Ist” exam do
so before the January 1st regulation
goes into effect.................... 73
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for example
AUTOMATIC DOOR CONTROL
Doors that operate automatically save man-hours
where plant traffic is heavy, cut heating costs, re-
duce breakage in restaurants, are g convenience fo
package laden shoppers. The electronic principle
involved hos hundreds of commercial and indus-
trial applications.

THERE'S A JOB FOR

ZRelays sy GUARDIAN

% The "Magic Door’” made by The Stanley Works of New Britain, Conn., uses a General
Eiectric control unit which operates automatically at the approach of a pedestrian or
vehicie. In this unit a beam of light focused on the cathode of a phototube causes a
tiny current to flow. Enlarged through an amplifier tube this current operctes a sensi-
tive telephone type of relay such as the Guardian Series 405. Another phototube with
an auxiliary relay, Guardian Series R-100, is employed to hold the doors open for
anyone standing within the doorway.

The telephone type of relay is extremely sensitive and able to operate on the small
current supplied through the electronic circuit. The auxiliary relay, Series R-100, is
required to handle a greater current. It is a small, efficient relay having a contact
capacity up to 1 KW at frequencies up to and including 28 megacycles. Contact com-
binations range up to double pole, double throw. Standard coils operate or 110 volts,
60 cycles, and draw approximately 7 V. A. Coils for other voliages are available.
For further information write for Bulletin R-6.

Consult Guardian whenever a tube is used—however—Relays by Guardian are NOT
limited to tube applications but are used wherever automatic control is desired for
making, breaking, or changing the characteristics of electrical circuits.

GUARDIAN\'Y ELECT

PHOTO-ELECTRIC DOOR CONTROL

Above unit manufactured by
General Electric Co., is a part of
STANLEY "MAGIC DOOR"
CONTROLS.

Series R-100 H.F. Relay

1C

1630-N wW. WALNUT STREET CHICAGO 12, {LLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY

December, 1914
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Low-Frequency
Transmitters
(Continued from page 31)

cies should be tried in the Arctic area.
It was soon found, however, that all
their advantages at the lower lati-
tudes could not be realized in the
neighborhood of the magnetic pole. In
these regions, magnetic storms often
blanketed the high-frequency waves
so that communication over any great
distance was impracticable even with
the maximum of power. The magnet-
ic storms were so frequent or so con-
tinuous that communication at these
high frequencies was extremely un-
certain. This blanketing effect had
been noted in the lower latitudes but
did not seriously interfere with com-
munication except during infrequent
short periods.

The low frequencies were not seri-
ously affected by the magnetic storms
and under certain conditions were
found to transmit better under these
conditions. The result was that low-
frequency transmitters were soon con-
sidered necessary adjuncts of radio
communication facilities in the region
of the magnetic pole.

To meet the need for such service a
low-frequency transmitter has been
developed for the use of and in ac-
cordance with the specifications of the
Civil Aeronautics Administration.
Among other considerations influenc-
ing its design have been (a) conven-
ience in transportation to isolated lo-
calities, (b) suitability for operation
in cold climates, (c) accessibility of
parts, (d) protection of operating per-
sonnel, (e) simplicity in operation, and
(f) complete control from a remote
point.

The various units comprising this
transmitter are shown in the accom-
panying photographs and include an
exciter unit, a power amplifier unit,

Fig. 3. Rectifier unit supplying all

plate power to excite amplifier of 10-
kilowatt low-frequency transmitter.

82

a main rectifier unit, and a set of
antenna tuning house equipment.

All main wunits have aluminum
frames and panels and no unit is too
large or too heavy to prevent its being
carried in a large transport plane.
Most of the localities where a trans-
mitter of this type would be used are
either adjacent to or within easy
reach of an airfield where the equip-
ment can be landed. This makes it
unnecessary to limit transportation to
the relatively short periods in the
summer when land or water transpor-
tation is possible.

The entire transmitter will operate
from a 230 volt, three phase, 60 cycle
power supply. In case the supply does
not give this voltage, adjustments are
provided so that any voltage between
215 and 250 volts can be used. Power
requirements can be economically met
with a diesel engine driven generator
of the type commonly used in isolated
communities.

The exciter unit shown in Fig. 1
is a complete c.w. transmitter in itself
and can be used independently of the
power amplifier and main rectifier
units. It will deliver at least 500 watts
of power on any frequency between 80
and 200 kilocycles. Keying speeds up
to 200 words per minute are obtained
through the use of an electronic keyer.

The power amplifier unit is shown
in Fig. 2. This unit is normally used
at one operating frequency but it can
be set up for use on any frequency in
the range of the exciter unit. At any
operating frequency within this range
it will deliver 10 kw. of power. This
output is obtained through the use of
a single type 892R tube with conven-
tional grid and plate tuning circuits.
Since this tube is of the air-cooled
type, the danger of freezing that
would be present with a water-cool-
ing system is eliminated.

The main rectifier unit (Fig. 3) em-
ploys 6 type 872A mercury vapor rec-
tifier tubes in a conventional three-
phase full-wave circuit capable of de-
livering 9,400 volts at 2 amperes direct
current. It supplies all of the plate
power required by the power ampli-
fier unit. Included in the unit are the
contactors required for starting the
rectifier and for remote control. Fila-
ment voltages are continuously regu-
lated for proper performance by an
automatic voltage regulator, which
also provides regulated power for the
bias supply of the power amplifier.

Temperature of the main rectifier
tubes is kept within the recommended
range for satisfactory performance by
thermostatic control of a blower and
heating units.

Each of the three transmitter units
is provided with convenient terminal
boards and is arranged so that inter-
connecting leads can be placed in
sheet metal ducts located on the floor.
The radio frequency connection be-
tween the exciter unit and the power
amplifier unit can be made with a
two conductor shielded r.f. cable placed
in these same ducts. Connections to
the antenna tuning house can be

www americanradiohistorv com

Fig. 4.
ing house equipment for a 10-kilowatt
low-frequency transmitter for Arctic use.

Especially-designed antenna tun-

made with a flexible coaxial cable.
Both of these cables have a character-
istic impedance of 70 ohms.

In Fig. 4 are shown the units used
for coupling the coaxial transmission
line to the antenna circuit and for tun-
ing the antenna circuit. The control
unit shown in the foreground contains
a group of coupling capacitors and a
control wheel for the variometer ro-
tors of the two antenna loading in-
ductors shown in the background.

The antennas commonly used with
this transmitter are of the flat-top
type and their effective lengths are
considerably less than a quarter wave.
Their effective capacity at the operat-
ing frequency may be between .00125
ufds and .00250 efds, the recom-
mended value being 00175 u#fds. The
effective resistances of the antennas
vary with the frequency and may be
as low as 2 ohms.

To properly tune these antennas,
considerable loading is required and
for efficient operation this loading
should introduce little loss in the an-
tenna circuit. The inductors shown in
Fig. 4 have been designed with these
considerations in mind and include a
number of features which are normal-
ly disregarded at higher radio fre-
quencies, Their Q (ratio of inductive
reactance to resistance) at the operat-
ing frequencies is at least 1500. To
avoid losses which would arise if the
materials normally used to construct a
building entered the field of the in-
ductors, they are surrounded with a
Faraday screen to keep such losses to
a minimum.

The tuning house and its compo-
nents are capable of operating over an
outside temperature range of —49° F.
to + 104° F. (— 45° C. to -+ 40° C..
The interior of the tuning house can
be maintained at a minimum tempera-
ture of 32° F. with heating power of 3
kilowatts or less. —30—
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BACKGROUND

FOR

KNOW-HOW

The telephone was still a novel device when Connecticut Tele-
phone & Electric opened the doors of its first modest factory.
Ever since, its people seem to have formed the habit of con-
tributing to each revolutionary step ahead in communications.

For example, they helped*to take the electronic tube out
of the laboratory, and put it to work for everybody, by pro-
ducing one of the first such tubes to be manufactured on a
commercial scale.

For the past four years, every ounce of our engineering
and production experience has been at work for Uncle Sam.
Postwar American industry will naturally seek to draw on the
know-how developed during the war. Ours applies not only
to communications, but to the general field of electronics and
precision electrical engineering and manufacturing. If you
have a problem involving communications, product improve-
ment, product control, ignition, or the manufacture of precision

electrical devices, our particular know-how is at your disposal.

CONNECTICUT TELEPHONE
& ELECTRIC DIVISION

GREAT AMERICAN INDUSTRIES, INC.
MERIDEN, CONNECTICUT

\%) TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT @ ELECTRONIC

DEVICES @ ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL COM-
MUNICATIONS AND SIGNALLING SYSTEMS ¢ IGNITION SYSTEMS
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The Dispersion
Transmitter
(Continued from page 30)

A2 will not read alike. Consider a con-
dition where the phase displacement is
zero or 180 degrees. The current, on
the argument graph, would be zero in
one ammeter while it would be twice
the crest value in the other. There is
no telling what the operation of the
system would be under this mode.
Referring to the graph, Fig. 4, show-
ing the rising of the horizontal-anten-
na currents as lagging the rise of the
vertical-antenna current by a time in-
terval corresponding to 90 degrees, it

will be noted that at the instantaneous
positions marked “Y” on the horizon-
tal-antenna current curve, the verti-
cal-antenna current is zero. This be-
ing the case, there is no interference
due to the vertical-antenna current
and the composite antenna operates as
an independent horizontal radiator. At
the points of instantaneous vertical-
antenna currents marked “Z,” the hor-
izontal-antenna currents are zero and,
therefore, there is no interference from
the horizontal-antenna currents and
the composite antenna operates as an
independent, vertical antenna.

When this condition is obtained by
tuning C1, due to the symmetrical
swinging of the current waves either

GET MRS. JONES’ NAME
IN YOUR LITTLE BLACK BOOK*

*WRITE FOR 7’6“
'DATE BOOK"’ NOW

Pocket size, dur.
oble — get namd
on YOUR post-war
plons now. Just
write —it’s free!

BUY MORE BONDS— AND KEEP THEM!

Bigger List — Better Business

Now you have Mrs. Jones’ radio running smoothly again, and she's feel-
ing mighty kindly toward you. She respects your opinion and has confi-
dence in you. Don't let this opportunity slip by. Get Mrs. Jones' name in
your "‘Rosy Future's’’ Date Book NOW —her name and facts on the new
radio or phonograph she’s been dreaming of. Then—when *'delivery day”’
comes—cash in on the confidence you've earned. Pay Mrs. Jones another

visit with that new MECK Radio or Phonograph—and let her buy from you.

Budlt to Perform — Priced te Sell?

DISTRIBUTED NATIONALLY THRU RADIO PARTS JOBBERS

E CK RADI(]S PHUNUGRAPHS
INDUSTRIA[ S(]UND

JOHN MECK INDUSTRIES, PLYMOUTH, INDIANA, U.S. A.
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side of the zero axis, ammeters Al and
A2 will read equal values of effective
currents. Therefore, it is obvious that
the current falls in one antenna as it
rises in the other. The radiated fields
are lower in one while they rise in the
other and vice versa. The combination
of the emitted fields is such that a ma-
jor lobe continuously changes its vec-
tor direction in a vertical quadrant
allowing scanning of the ionosphere in
a continuous manner between the ex-
treme angles of the two antennas in-
corporated in the composite antennas.

Fig. 5, shows a wiring sketch of the
system when coupled to the final power
amplifier of the transmitter. It should
be noted that the phasing and loading
of the amplifier was obtained by two
different methods of coupling. For the
horizontal antenna, mutual-inductance
coupling was employed while the verti-
cal antenna was fed directly from the
amplifier tank as an autotransformer.
In this way a 90-degree phase shift was
obtained and the amount of loading
depended on the degree of coupling in
each case.

It will be noted that this phase shift-
ing method is quite similar to that em-
ployed in the discriminating circuits of
FM receivers.

Amplifier Loading

The available carrier power, at the
power amplifier, must be distributed
equally into the two members of the
composite antenna. The permissible
degree of loading was obtained by plot-
ting sine curves of the phase angles
for two waves displaced by 90 degrees.
By hypothetically extending the sine
scale on the Y axis and calling this
scale the current scale, the resultant
instantaneous current curve was plot-
ted as a function of the displaced
curves. Fig. 3 shows how this was
arrived at.

The result of this deduction indicat-
ed that two systems could be coupled
to a common amplifier and, providing
a phase displacement of 90 degrees was
employed, each could load the ampli-
fier to within 71 percent of full load
while the combined loading of the am-
plifier would be but 100 percent.

At certain intervals during each cy-
cle, the current would rise in one sys-
tem while it fell in the other and vice
versa. This was the operation desired
to cause the radiated resultant field
lobe to vary through a 90-degree angu-
lar sweep, in synchronism with the
carrier frequency.

The d.c. plate power to the class “C”
amplifier stage of the transmitter was
350 watts at full load. At full load, 250
watts at 7.15 megacycles was obtained
in a dummy antenna. The plate effi-
ciency was therefore 71.5 percent. As
resonant conditions were maintained
in regard to the antennas, the com-
bined or actual loads were analagous
to that of the dummy antenna.

From the foregoing it was found that
when either antenna system being
coupled to the amplifier stage alone
caused a dissipation of 71 percent of
the d.c. plate power (percentage from
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The National Union Laboratories are

now available to¢ complete your

established engineering facilities

There is no need to postpone your electronic

research program, awaiting the day when com-
petent engineers, costly equipment and scarce
materials can be obtained. You can start right
now and be far ahead by having National
Union Laboratories take over this highly spe-

cialized part of your work, thus rounding out

the development activitics of your existing
engineering group.

Whether you are interested in a single proj-
ect or a complete service—we invite you to
investigate National Union Electronic Research.
Let’s talk it over. There is no obligation what-

ever. Please address inquiries to Department B.

NATIONAL UNION RESEARCH LABORATORIES

National Union Radio Corporation Newark 2, New Jersey

December, 1944
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! curve of Fig. 3),

STATION DATE TIME LOCATION REPORTS AND COMMENTS
W8ESLH 8-1.40 11:30 P.M. Cincinnati, O. Inauguration of carrier synchro-
nized system. No fading of sig-
nals reported. Communicated
until 12:00 M.
WIBWN 8-3-40 8:50 P.M. Chicago. Il No fading reported and unusually
strong signals. Continuous com-
munication until 10:05 P.M.
KAGTE 8-6-40 9:30 P.M. Barinquen Field, Reported “Your signal very sta-
Porto Rico ble.” Signal strength reported as
“loud.” Continuous communica-
tion until 10:17 P.M.
HR1AT 2-6-41 9:57 P.M. Tegucigalpa, “Perfectly readable strong siz-
Honduras nals of purest note with no trace
of fading.” Continuous commu-
nication until 10:02 P.M.
Table 2. A representative report on the operation of the transmission system.

it was considered as
having its share of the available out-
put power from the amplifier.

In this manner each antenna, indi-
vidually, was coupled to absorb 71 per-
cent of the power from the power-am-
plifier stage. With both antennas
coupled, the simultaneous load was
found to be actually as anticipated or
100 percent on the amplifier (0.3 am-
peres at 1165 volts).

Tuning
The tuning of this transmitting sys-
tem was found to be very simple and
straightforward. The horizontal LC
circuit was first tuned and then de-

| coupled from the amplifier’s tank. The

vertical antenna clip was then run
along the amplifier’s tank until 71 per-
cent of full load plate current was ob-
tained. The amplifier tank was kept
tuned during this process.

Following the above adjustment, the
horizontal-antenna tuned circuit was
then coupled to the amplifier tank un-
til full load current was drawn at the
amplifier plates. At this coupling point,
by disconnecting the vertical antenna
clip and after checking tank tuning, it
was found that the degree of coupling
of the horizontal antenna also placed a
71 percent load on the amplifier. With
the two systems coupled, simultane-
ously, the amplifier reached full load
plate current only.

The final phase adjustment was
made with the tuning capacitor across
the horizontal antenna coupling coil.
By observing the r.f. line currents at
Al and A2, Fig. 5, at a little to one side
of peak tuning, the r.f. current in the
feeders increased at Al while it de-
creased at A2. On the opposite side of
peak tuning, the current decreased at
Al while it increased at A2. There was
a tuning point near peak tuning where
the currents in the feed lines were
equal. At this point the system was
locked, it being assumed that correct
phasing was obtained.

At this operating point the horizon-
tal-antenna system was found to oper-
ate independent of the vertical-anten-
na system. There seemed to be a great
increase in radiation efficiency as local
monitors gave indications of greatly
increased field strengths. The heter-

. odyned signal at receivers had a dis-

tinct, sharp note.
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Together with the vertical scanning
of the radiated lobe is a circular polar-
ization shift of 90 degrees caused by
combining a vertical with a horizontal
antenna in this instance. Emission of
a circularly polarized wavefront was
not considered harmful as it has been
found that all transmissions after re-
flection from the ionosphere, arrive at
remote receiving points substantially
horizontally polarized, regardless of
polarization at the point of origin. The
effect of raising and lowering of the
resultant lobe, however, enables scan-
ning the ionosphere so that regardless
of the position of a receiver, at a dis-
tance from the transmitter it will in-
tercept a pulse of signal per scan at
the instant when the angles of inci-
dence and reflection fit the base line
between transmitter and receiver.

Summary of Operating Conditions

Table 1 summarizes operating condi-
tions during a period in which initial
long-distance tests were made.

Table 2 is representative of opera-
tion of this transmission system on the
specified wave band. Due to the start
of war, further tests could not be car-
ried on.

The following detailed tests made
with Tegucigalpa, Honduras are repre-
sentative of the procedure employed to
test the system.

On February 6, 1941, at 9:40 p.m.,
Eastern Standard Time, HR1AT, Tegu-
cigalpa, Honduras transmitted a pro-
longed CQ. These signals were inter-
cepted with some difficulty at W2DKE,
Schenectady, N. Y., the station owned
and operated by the writer.

The experimental Ionoscan antenna
was first connected as a center-fed,
half-wave dipole, one-quarter wave-
length above earth. The frequency of
operation was 7115 kilocycles. Extreme
care was exercised to make sure that
full power was applied to this antenna
system. With this connection, the
transmitted lobe was determined to be
at very high angle or about 90 degrees.
HRI1AT was called at 9:43 p.m. for 3
minutes continuously. There was no
response.

At 9:47 p.m., HRI1AT was again
heard sending a prolonged CQ which
lasted about two and one-half minutes.
The Ionoscan antenna was quickly
switched over to the top-loaded, ver-
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There are more than 25 precision-made parts in the
average Multiple Circuit Electrical Connector. When as-
sembled, they perform their function—that of making or
breaking many electrical circuits simultaneously—with the
utmost simplicity and efficiency. Such simplicity in oper-
ation is the end result of years of research, many refine-
ments and great skill in manufacture, The Breeze Multiple
.Circuit Electrical Connector reflects in the efficiency with
which it does its job, the experience which went into its
production—the background which has made Breeze a
leading producer of many different types of aircraft and
electrical accessories,

066 |

CORPORATIONS, INC.

NEWARK, N.J.

EREEZ )
{2 %F

ing Ir kz

PRODUCTION FOR VICTORY — PRODUCTS FOR PEACE

Socket construction features spring-loaded con-
tact for positive electrical connection with pin.

Both pin and socket feature spring snap for ease
of assembly in housing insulators after soldering.

Cross-section illustrating how contact pin is
snapped into place after soldering on lead wires.
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tical radiator connection and tuned for
full loading of the final amplifier stage.
Under this condition, the emitted lobe
was previously determined to be of
very low angle or approximately 10
degrees. At 9:50 p.m., HRI1AT was
again called for three minutes continu-
ously with this radiator. There was
no reply.

At 9:55 pm, HRIAT was again
heard transmitting a CQ lasting about
one and one-half minutes. The full
Ionoscan antenna connections were
then made and the loadings quickly
checked (all adjustments having been
predetermined) and HR1AT was again
called for one minute.

HR1AT replied immediately, report-
ing signals received at RST 589, QSB
nil. Decoding the signal report for the
benefit of the uninitiated, the report
would read as follows: “‘Perfectly
readable, strong signals of purest note
with no trace of fading.”

Summary of Results

Long-distance communications with
the system were limited in that the
system was installed only at the Sche-
nectady end. For this reason, com-
munications could be established only
with those stations which produced
readable signals in Schenectady. The
receiving of signals at Schenectady
from long-distance stations depended
on the skip-distance conditions favor-
ing the received signal, atmospherical
limitations, ete. Usually the signals
from long-distance stations were char-
acterized by low intensity and both
rapid and periodic fading. Schenectady
is situated in the bed of what was once
a fair-sized glacial lake (Lake Al-
bany). It is only 400 feet above sea
level and is completely surrounded by
mountainous regions. Signals coming
“in” must jump these mountains, while
those going out must do likewise. The
Ionoscan antenna enables this to a fair
degree.

In most every case, distant signals
are located by laborious hunting of the
weak signals in the band, with the fur-
ther effort of straining to make sense
out of their rapidly fluctuating signals
amidst difficult atmospheric conditions.
It was quite evident, when contacts
were made, that signals from Schenec-
tady were being received with far
greater ease. It is of interest to note
also that the power radiated by HR1-
AT, Tegucigalpa, Honduras was 250
watts or substantially equivalent to
that used at Schenectady.

In view of the foregoing, it seems
reasonable to assume that at certain
intervals during the combination of
currents in the composite antenna sys-
tem, the direction of the radiated field
was caused to sweep through an angle
that coordinated the reflected compo-
nents from the layer with the optimum
sensitivity angle of the receiving an-
tenna of HR1AT in the Honduras. The
effect was so pronounced that imme-
diate reply was enabled due to the dis-
tinction of the signals transmitted
from W2DKE at Schenectady.

—30—
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Tropical Faetors
(Continued from page 34)

downy, overspreading, surface growth
with a gray appearance, are the forms
of plant life with the strongest tenden-
cy to take root in various equipment
products. To these plants are there
offered as fertile fields such elements
as insulating bodies, coatings, and im-
pregnants, especially those made of
soft, organic materials. On the noted
class of materials, furthermore, the
fungi germination and spread may be
slow or surprisingly fast, the rates in
question being determined by the ma-
terials in use, the treatment given
them, and the local conditions.

Continued presence of fungi upon
bodies, of course, leads directly to de-
terioration and eventual disintegration
of the superficies. Indirectly, too, it
may lead to other, equally adverse ef-
fects, notably circuit and low insula-
tion resistance troubles.

Measures that have been devised to
lessen damage from fungi consist for
the most part in thorough, dip or spray
treatment of susceptible parts with
fungicide-containing varnishes and lac-
quers?. Used to render these vehicles
thus are such chemical agents as pen-
tachlorophenol and phenyl mercuric
salicylate. In the case of parts such as
device coils a further protective mea-
sure sometimes is taken, this involving
special impregnation and baking of
them before they are coated with a
lacquer of the type mentioned.

Termites, ants and cockroaches com-
prise the more pernicious element of
animal life against which provision
must often be made in apparatus. Sev-
eral species of these abound through-
out the Central American tropics, and
the collective foragings of the crea-
tures included quite often result in
appalling damage. Like fungi these
insect pests attack many of the softer
materials used in equipments, i.e., in-
sulations; woods; imgregnated cloth
coverings; and similar substances.

Damage due to the activities of ter-
mites and ants is also serious both in
itself and in the consequences it may
have. It usually takes the form of
eroded spots and of multiple borings,
these borings being a fraction of an
inch across and indefinite in extent.
Such results quite often are marked by
removal of substantial amounts of ma-
terial. Cockroach damage again is
largely superficial, and confined mainly
to coverings or cloths that contain cer-
tain impregnants. It appears as light,
moderate-sized spots, the products of
an impregnant dissolving and with-
drawing process. Aside from such
damage further trouble stems from
settlement of cockroaches in various
equipment requisites, as in wiring
ducts and other secluded spaces.

Against the danger of insect infesta-
tion a twofold defensive procedure is
customarily followed. It consists of:
first, use wherever practicable mate-
rials that offer nothing in the way of
food value nor other inducement for
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the conduct of attacks upon them; and,
second, the utilization of those forms
of construction!® which are inhospit-
able in themselves. Metal® naturally
compose the greater part of the list of
materials immune to such attack
though many compounds admit of be-
ing so rendered by impregnation or
surface treatment. Construction forms,
on the other hand, determine the de-
gree to which small recesses, troughs,
part interspaces, etc. may be sealed
against intruders or the ease where-
with these places are exposable. Con-
clusively, a few minor changes in
standard equipment along the lines in-
dicated, rather than special equipment
designs, a departure which it was
not intended the foregoing comments
should suggest, is normally about all
that is required to attain practical ex-
clusion of the small creature element.

Transport and Communications

Since practically all electronic prod-
ucts used in Central America are ac-
quired from foreign sources and deliv-
ered by means of various transport and
communication systems, there is need
at times to consider the nature of these
systems with a view to ascertaining
possible influences they might have on
products. Of those transport facilities
outside the region in question, that
over sea routes is likely to be the only
one to exercise influence in this re-
gard; inside the region, however, sev-
eral may be thus influential. Estab-
lished facilities there though including
railroads; highways and roads; to a
very limited extent airways; inland
waterways; and coastwise shipping,
yet lack sufficient detail and correla-
tion to provide a generally close inter-
connection of communities. Then, too,
some of the extant transport systems
have reduced utilities during the rainy
season. As a consequence a number
of these may have to be resorted to in
bringing a product to its destination.

Most of the influences exerted by the
various transport facilities evidently
would be upon product constructions.
They, therefore, would have to reflect:
a capacity to withstand the salt air and
moisture conditions attending move-
ment by sea; a compromise between
ruggedness, small size, and lightness in
weight in keeping with the types of
transport and the multiplicity of prod-
uct transfers; a unified form, that is, a
completeness in assembly and readi-
ness for installation to reduce the
probability of loss of component parts
or damage thereto; and the like.
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Amateur’s Meter
(Continued from page 44)

just below the meter in the front-panel
photograph. The output amplifier is a
single-ended 25L6G stage with the vi-
brating-reed frequency meter wired di-
rectly in its plate circuit.

The power supply is a simple volt-
age-doubler circuit embracing the 25-
Z6G tube (V6), dual electrolytic ca-
pacitor (C;;-Cys), filter resistor R,
and the .1-ufd. line by-pass capacitors
(Ci» and Cyx). The tube heaters and
pilot light are wired in series, in the
order shown, and are powered through
a 112-ohm line cord resistor, Ru.

Signal input to the instrument is
through the single terminal marked
ANT. The latter is a binding post or
stand-off insulator terminal to which
is connected a short length of insu-
lated pickup wire, or a short, stiff me-
tallic rod antenna (vertical and not
more than 3 feet).

The quartz plate in the BC46T unit
(xtal) is ground to a frequency 400
cycles lower than the carrier value.
The vibrating-reed meter, M, reads in
steps of 5 cycles from 380 to 420 cycles-
per-second, with 400 cycles at the cen-
ter of the scale. Final fine adjustment
of the crystal oscillator frequency may
be made, as will be described in the
calibration notes, by means of the air-
gap adjustment in the plate holder.

Mechanieal Constrnetion

The entire deviation meter is assem-
bled on a 7" x13” x 2” chassis and 7" x
14" front panel. The instrument may
be enclosed within a dust cover which
need not be provided with ventilating
holes or louvers, although the latter
will be of some aid in stabilizing oper-
ation and prolonging the life of com-
ponents.

Because of the comparatively fool-
proof nature of the deviation-meter
circuit, the layout of parts on the
chassis and panel is not critical.
Chassis layout of the author’s instru-
ment is shown in Fig. 2. Front panel
layout is revealed by the photograph
of Fig. 1. It is not mandatory, how-
ever, that this layout be followed.

From Fig. 2, it is seen that the crys-
tal unit is mounted on one end of the
chassis, the rectifier and output ampli-
fier tubes on the other. Shielded coils
and active tubes are mounted in two
rows along center and rear lines of the
chassis top.

Leads from the meter, the 6L7 top
cap, the on-off line switch (S), seen
on the right-hand side of panel in Fig.
1, and from the pilot light (left-hand
side of panel), pass through grommet-
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During the war, all departments of Interna-
tional Detrola’s great radio-electronics plant
have hecen brought 1o peak efficiency for volume
manufacture of vital military equipment. Hun-

DETROLA RADID

DI¥ISIIN OF INTERNATIONAL DETROLA CORPORATION « BEARD AT CHATFIELD, DETROIT §, MICK.
L. RUSSELL FELOMANK (b. PRESIDENT

dreds of thousands of square feet of production
space have becn re-allocated. Interiors and fix-
tures have been modernized, streamlined. These
improvements have enabled skilled workers to
chip precious minutes from production time
while maintaining highest quality. All this will
contribute to the excellence of manufacture in
quantity of radio receivers, automatic record
changers, television receivers and other peacetime
electronic products. Keep Buying War Bonds.
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Makes vlif waves behave

HE KLYSTRON converts DC en-
ergy into radio frequency energy
by modulating the velocity of an elec-
tron beam between spaced grids.
The ultra-high-frequency waves
thus generated are so short that they
approach heat and light waves in the
electro-magnetic spectrum.

This makes it possible to project,
by reflection, a shaped beam of vhf
waves. Sperry engineers have put
this principle to work in important
wartime devices for our Armed Forces.

» Klystrons are now in quantity pro-
duction, and certain types are
available. Write for information.

The name “KLYSTRON" is a regis-
tered trade-mark of the Sperry Gyro-
scope Company, Inc.

Like other Sperry devices, Kly-
strons are also being made during
the emergency by other companies.

Sperry Gyroscope Company

INC.

GREAT NECK, N. Y. « DIVISION OF THE SPERRY CORPORATION
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lined holes in the chassis. All sockets
are regular octal, except the one hold-
ing the BC46-T crystal unit, this being
a standard 5-pin type.

It is advisable to mount all parts
rigidly, making liberal use of lock-
washers. Power-line wiring and the
filament connectors should be isolated
from the rest of the wiring by physical
separation and by clamping close to
the chassis, but the selective nature of
the vibrating-reed meter will guard
against hum interference.

Adjustment and Operation

After assembly and wiring, adjust-
ment must be made in the following
order:

(1) Switch on 8 and allow the in-
strumgent half an hour to come up to
normal operating temperature.

(2) Insert a 0-10 d.c. milliammeter
in that part of the crystal oscillator
“B”-plus line marked “X” in Fig. 4,
and adjust trimmer C;; for minimum
dip of a milliammeter. At this point,
the crystal oscillator is functioning.
For hest stability, however, C;s should
be advanced slightly beyond this point
to bring the plate up slightly out of the
dip groove.

(3) If it is desired to check the
crystal-oscillator frequency against an
external standard and to make close
adjustments upon the quartz plate, a
coupling lead may be provided between
the output end of C,; and the exter-
nal monitor or standard. The crystal
air gap is then adjusted for exact cali-
bration.

(4) Provide a short length of wire

or vertical rod as a signal antenna and

connect to the terminal marked “ANT”
(Fig. 4). Switch on the transmitter or
oscillator to be monitored.

(5) If the carrier is exactly its as-
signed value, the 400-cycle reed of me-
ter (M) should vibrate with maximum
amplitude. If the carrier frequency
has deviatzd in either direction up to
— 20 or + 20 cycles, an appropriate
reed will vibrate to indicate the
amount. Deviation frequencies be-
tween adjacent reed values are de-
tected by simultaneous vibration of
two reeds. For example, deviation of
+12.5 cycles will cause both 410- and
415-cycle reeds to vibrate simultane-
ously—but each at only half maximum
possible amplitude. In this manner, it
becomes possible to read frequencies
every 2% cycles from 380 to 420 c.p.s.
For maximum ease of interpre¢tation,
the regular meter scale may be re-
placed with one reading “20-15-10-5-0-
5-10-15-20"—zero being the 400-cycle
point. Such a scale will indicate di-
rectly zero, positive, and negative dev-
iation.

(6) As the distance between the
transmitter or oscillator and the devia-
tion meter is increased, or as the
length of the pickup antenna is de-
creased, the audio component delivered
to the 25L6G meter tube will diminish
in strength. If the signal is insufficient
to drive the reed meter, the audio gain
control, R; (lower center of front panel
in Fig. 1) must be advanced in setting.
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STANLEY A. DUVALL brings to his post
of Chief Engineer for the Runzel Cord
and Wire Company
of Chicago over 50
years of experience
in all phases of elec-
trical communica-
tions. Mr. Duvall
has done communi-
cations work in for-
eign countries as
well as in the United
States. His experience in the tropics
will be of assistance in determining
the procedures to follow in the manu-
facture of fungus-resisting materials

for tropical climates.
Ed * E3

PHILCO CORPORATION, through its-
president John Ballantyne, has an-
nounced the appointment of William
B. Yoder as controller of the company.

Mr. Yoder was associated with
Mathieson, Aitken and Company of
Philadelphia, certified public account-
ants, from 1929 to 1942. He qualified
as a CPA in 1934.

Mr. Yoder joined Philco in May,
1942, as assistant to the treasurer.

* * *
RADIO CORPORATION OF AMERICA has
announced the return from foreign
service of three of their engineers.

Pinckney Reed, a field engineer of
the RCA Service Company, is back in
the states and assigned to the Naval
Research Laboratory in Washington,
D. C., after a year in Brazil.

James L. Cost, who formerly han-
dled a service circuit in Birmingham,
Ala., for.the RCA Service Company,
has returned from the Canal Zone after
two years in motion picture sound serv-
ice there.

Another RCA field engineer, who re-
cently returned from the Canal Zone
after an assignment of about one year,
is Robert Cobble. Cobble is now as-
signed to the U. ' S. Navy Yard at
Charleston, S. C.

* * *
L. C. TRUESDELL, sales manager of the
commercial division of the Crosley
Corporation has
been conducting a
series of conferences
with the company’s
distributors at Cin-
cinnati in order to
formulate plans for
the resumption of
postwar production
of Crosley products.
In addition to hearing of new merchan-
dising plans, the distributors toured
several of the Crosley plants in order
to get acquainted with the type of war-
time program which has been carried
out by the company. At the same time,
Mr. Truesdell announced the appoint-
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ment of several new dealers and sales
executives.

Mr. E. A. Bonneville of New York
was appointed regional manager, Mr.
John W. De Lind was named director
of exports, and the Heating and Air
Conditioning Supply, Inc. will act as
the company’s distributor for north-
eastern California. Woodward, Wight
and Co., Ltd. was named distributor in
the south, while Miami Valley Dis-
tributing Co. of Dayton will serve in
southwestern Ohio.

EZNE S

NATIONAL ELECTRICAL WHOLESALERS
ASSOCIATION will hold their 37th An-
nual Convention during the week of
April 22, 1945 at the Stevens Hotel in
Chicago, according to the announce-
ment made by Mr. Charles G. Pyle,
Managing Director of the organization.

Mr. Pyle also advised that the con-
vention will be held only if it appears
to be advisable in light of transporta-
tion difficulties and other governing
factors.

* * *

GEORGE RUSSELL has been appointed
sales representative for the Belmont
Radio Corporation
in the Southern
states, according to
the announcement
made recently by
Mr. P. S. Billing,
president of the
company. Mr. Rus-
sell will make his
headquarters in Bir-
mingham, Alabama. He has been iden-
tified with the radio industry for over
twenty years. He formerly was gen-
eral sales manager for the Sentinel
Radio Corporation.

x * *

WARD LEONARD ELECTRIC COMPANY
has appointed Ken Hathaway as man-
ager of their radio distributors divi-
sion. Mr. Hathaway will be centrally
located at 53 West Jackson Boulevard
in Chicago.

He has long been associated with the
radio industry and joins the Ward
Leonard Company after two and one-
half years with the government in ra-
dio and radar work. As a managing
director of the Radio Parts National
Trade show, Mr. Hathaway has had the
opportunity to meet many members of
the trade and is looking forward to re-
newing these friendships.

* * &

WESTERN ELECTRIC has announced the
appointment of David B. Peckham to
the post of comptroller of manufac-
ture. He will fill the vacancy caused
by the recent death of Mr. John M.
Stahr. Mr. Clifford W. Smith will suc-
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*0ld Man Centralab

*Old Man” is right
« .. for he is a real
"old timer”. There
is no substitute for
experience, and
the "Old Man™
“ now, as in the past 2
_i: twenty-two years, _
isstillyourbestbet.

... and set to go on Civilian
production of Radio and Auto-

motive Products—soon. Set your

sights on Snyder.

% b s )
AL & AGIGMOTIVE FRODUCTS - FPHILA. 40, PA.
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ceed Mr. Peckham as comptroller of
sales.

Mr. Peckham joined Western Elec-
tric in 1912 upon graduating from
Union College. He has held various
posts with the company, including that
of assistant comptroller of manufac-
ture and superintendent of accounting.
Mr. Smith has been connected with
ERPI, a former Western Electric sub-
sidiary, in Paris and London. He re-
turned to the United States in 1936 to
become assistant general foreign man-
ager of ERPI s export division.

* * *

ANSLEY RADIO CORPORATION has ap-
pointed three representatives to han-
dle the Ansley Dynaphone line of
radio-phonograph combinations.

Reid H. Cox Company of Atlanta,
Georgia will cover North Carolina,
South Carolina, Georgia, Florida, Ala-
bama, Mississippi, Tennessee and Lou-
isiana. W. A. Leiser and Company
of Philadelphia will act as distributors
for Delaware, Maryland, Washington,
D. C,, Norfolk, Virginia, Pennsylvania,
and New Jersey.

William G. Landes of San Francisco
will be responsible for the area cover-
ing California, Oregon, Washington,
Idaho, Utah, Nevada and Arizona.

* * *

SAMUEL J. NOVICK. president of the
Lafayette Radio Corporation of Chi-
cago, has announced
a change in the com-
pany name to be ef-
fective immediately.
Hereafter, the com-
pany will be known
as the Concord Ra-
dio Corporation. Mr.
Novick emphasized
that only the name
of the company has been changed, the
personnel, location of the company of-
fices and policies remain the same as
those in effect for the past 22 years.
The company is a distributor of radio
and electronic equipment.

* * *
HALLICRAFTERS COMPANY has re-
cently announced the appointment of
Raymond B. Frank, formerly Naval in-
spector in charge of radio in Zone 3,
Chicago area, to a post in the advertis-
ing department of the company.

He will serve as technical assistant
to the advertising manager in charge
of all publications including postwar
catalogs.

Mr. Frank was technical editor of
Raprio NEws from 1941 to 1943 when he
left to take the Navy post.

* * *®

THE UNIVERSAL MICROPHONE COM-
PANY has announced that upon re-
sumption of civilian production they
will again enter the recording field in
addition to continuing the manufacture
of microphones.

The firm previously made its own
complete professional recorders, but
discontinued this production some five
years ago.

The new Universal recording activity
will not include complete sets. The
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SERVICE Line.
NESS OF YOUR OWN.
below for all the details.

Get the Latest Inside Information—
Trade Secrets by

SHOP-METHOD HOME TRAINING

You men already in radio know how great the demand is
for trained, experienced service men, operators and tech-
You know how fast the field is growing and how
important it is to keep up with developments—F M receivers.
television, electronics.

Or even if you are merely INTERESTED in radio as an
smateur, you must recognize the WONDERFUL OPPOR-
TUNITY right within your grasp to cash in on your natural
talent. Make it pay dividends. Get into the EXPERT RADIO
Be a TELEVISION specialist—OWN A BUSI-
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?neydlalely while vou are thinking
about it and drop it in the mail
at once.

Use Actual Radio Equipmen
Furnished With Your Course

Experience is the best teacher. You
learn by experience with the exctusive
National Shop-Method of Home Training
—actually build many circuits and do ex-
periments with the big kits of standard
radio parts included in ¥ o ur training
equipment at no extra cost to vou.

In the course of your study you ac-
tually build vartous types of receivers—a
powerful superheterodyne, a signal gens
erator, an audio osclllator and others, ..,
You make tests and conduct experiments
that show you the why and how of
things. You understand what makes the
various elements of electronics operate
because you actually see them work for

tual experience
by this method
of learning but

the practice of
your profes-
sion an
electronics  ex.
pert. Mait the
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learn what this
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Thousands ot men In the Army

Learn the facts of this exclusive shop-
home _training. See for

yourseif! DECIDE FOR YOURGSELF!

the coupon

Now the famous National Schools
brings its exclusive Shop-Method of
training right in your own home.
You can learn the most up-to-date.
approved projects, systems and hook-
ups step by step in your spare time.
This is the sound, practical training
you want and need—the development
of experienced instructors working
with thousands of students right in
the shops and experimental labora-
torles of National Schools—one of
the most advanced trade educational
centers of the world,

This is the MODERN SYSTEM OF
TRAINING. Tt matches the rapid
progress constantly being made in
radio, television and electronics. It
is TIME TESTED too. National
8chools has heen training men for
more than a third of a century. In
essence this is the very same training
that has helped thousands to more
pay and greater opportunity.

You owe it to yourself—your future
—to read the bhook ‘‘Radicnies’"—
FREE to you when vou send in the
coupon.

National Trained Men Now
Making the Best Money In History

The real value of National training
shows up in the quick progress our
men make on the job.  Joe Grumich
of Lake Hiawatha, N. J., turned
down a_job most men would welcome.
He writes: My latest offer was
$5,800.00 as radio photo engineer, but
1 am doing well where I am now
engaged. I am deeply indebted to
National,”

Fly Bergman, now on Station
WOR, told us: °‘‘My salary has been
baosted considerably and at the pres-
ent time I am making
over $3.000.00 per year.
thanks to National
Traiaing.'”” Apd from
the far-off Hawailan
Islands. Wallace Chot
sends this; I am
averaging $325.00 a

of your course.

month. 1 wili
say that T hon
2stly owe all this
to the excellent
training T ha,l
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National 1-
proud of the
progress  gradu
ates are making
all over the world.

I Read about their
records yourselt in the books we send
you FREE.

Make Extra Money

Right From The Start

You get ahead fast with National
Training. Many beginners make good
money on the side fixing radios and
doing service work. You can turn
your gnowledge into cash after the
first few lessons. Progress is rapid.
You can actually SEE YOURSELF
GET AHEAD, because the National
Shon Method is so sound and Drace
tical.

Now., right now. is the time to
grasp the opportunity of today—a
successful career for tomorrow. Get
into the big money, rapid advance-
ment, a position of imbortance. A
BUSINESS OF YOUR OWN,. Radio,
television and the whole field of clec-
tronics invites ¥ou. The industry is
crying for trained men everywhere.
A rapidly expanding industry—prob-
ably the greatest in history—holds out
the promise of a rich future—oros-
perous security.

Train While You
Are In Service

Prepare. right now, while you are
in uniform, for a glorious secure fu-
ture in the field of radio and televie

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA £5T.1905
MAIL OPPORTUNITY COUPON FOR QU

National Schools, Dept. 12-RNR ‘mail in envelope or paste I
4000 South Figueroo Street, Los Angeles 37, Calitornio

Mail me FREE the three books mentioned in your ad including & sample lesson
I understand no salesman will call on me.
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Method” instruction technigque.
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RADIO PARTS

FOR

IMMEDIATE

DELIVERY

Wa cory o complete supply of all Fypas
of rodis pars end elecironde  squipment.

TRF HIGH GAIN COILS Bsc
Ant. and RF Matched Coils per

set

MATCHING VARIABLE CONDENSERS
Two Gang TRF Condensers 59cea.

MICROPHONES |10 for 5650

TURNER . . . CRYSTALS

Your Cost
Mode. List —Each
BX. . $ .85
H.82
10
12,36
o A 14.99
TURNER DYNAMIC HI IMPEDANCE
22D, .....523.50 $13.82
33D.. .. 23.50 13.82
99,... . 30.50 12.93
999, . .. 33.00 19.41
211..: caeveon. 45.00 26.46
ASTATIC
e $15.50 $9.11

(Complete with table stand)

J.F.D. BALLAST TUBES

428 K55B L42C 100-70 250R
K42C K55€ 149B 100-77 250R4
K498 K80B 149C 100-79 185R
K49C L42B L55B 185R8
48¢ each 10 for $4.50 ' 65¢ each 10 for $6.15

HATIOMALLY ENOWN

VOLUME CONTROLS

WITH BWITCH

5,000 ohm
10,000 ohm
15,000 ohm
25,000 ohm
50,000 ohm

10 for
100 for
1000 for_ . .,.....

100.000 ohm
250,000 ohm
500,000 ohm
1 meg, ohm
2 meg. ohm

J.F.D. RESISTANCE LINE CORDS

135 ohm 180 ohm 220 ohin 290 ohm

160 ohm 200 ohm 250 chm 330 ohm

g?hh' RS ...48¢ InLotsof 10..... 45¢ each
35 ohm)

560 ohm} Each 69 iy Lots of 10 65¢ each

SPECIAL on MAZDA BULBS

s ¢ 51

a4l i ?5 Per 10 450
"4 013 g5 , Per100 § 4.00
#4622z S Per 1000 $37.50
47 #2353

BARGAIN SPECIAL AUTO AERIALS

three section—66" long—side cowl mount—chrome
plated—brass tubing complete with shielded lead. 30 to
4 case

Each....$2.65

in Lots of 10 or more. .. .$2.50 each

RADIO PARTS
COMPANY

612 W. RANDOLFH S8T.
CHICAGO 6, ILLINOIS
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Inglewood, California company will
manufacture all recording components
for firms making their own radio
chasses for assembly in their own re-
corders and combinations. The line will
include cutting heads, recording me-
chanisms, assemblies, and other parts
and accessories.
* * *

JACK F. CROSSIN has received an ap-
pointment to the post of National Sales
Director for the
Hamilton Radio
Corporation. Mr.
Crossin has served
as a radio executive
for over twenty
years, his most re-
cent position being
with the Crosley
Corporation as head
of the company’s Washington office.
This appointment completes a series of
appointments designed to establish a
national organization for the post-war
marketing of “Olympic” radios.
* * *

TEMPLETONE RADIO has recently ac-
quired a new plant with an area of
90,000 square feet which will be occu-
pied by the radio and electronics divi-
sions of the company.

The new plant is located in New
London, Conn. The company plant at
Mystic will be devoted to the manufac-
ture of radio cabinets exclusively.

* * *

DAN J. FAIRBANKS, who was 36 years
old, passed away last September.” His
first connection with
the radio industry
was with the In-
ternational Resist-
ance Company,
where he served for
17 years. He re-
signed from the
company early in
1944 and assumed
the Salesmanagership in the Jobbers
Division of Cornell Dubilier Corp., in
which capacity he was active until his
death. Mr. Fairbanks’ genial person-
ality and willingness to help the other
man endeared him to untold hundreds
of jobbers, distributors, dealers, and his
associates. His passing is a great loss
to the industry.

* * *

DAVID S. COOK has been named to the
post of sales promotion manager for
the Stromberg-Carl-
son Company of g
Rochester, New
York. Mr. Cook will
take charge of the
sales training pro-
gram and will direct
the company’s pub-
lication activities.
During his two
years with Stromberg-Carlson, Mr.
Cook has been editor of the company’s
employee publication, the ‘‘Speaker.”
Prior to that time he held several pub-
lic relations positions in Rochester,
New York.
30—

Eoo

www americanradiohistorv com

Spot News
(Continued from page 20)

functions during times of floods, hurri-
canes and other natural disasters. He
said that the necessary frequencies
should be made available to “hams” to
continue their valuable work. Accord-
ing to Mr. Bailey some 67,000 men and
women will be authorized to operate
amateur stations when licensing is re-
sumed. He also predicted that 250,000
amateurs would be on the air five years
after the war. The use of frequencies
above 56 megacycles also were recom-
mended by Mr. Bailey. Testifying as
director of the ARRL, Kenneth War-
ner said that amateurs should have
wide bands above 60 mc. to permit ex-
perimentation with television and fac-
simile. Amateurs should have nine
bands of frequencies above 144 mec. ac-
cording to Mr. Warner. George Gram-
mar, ARRL director of engineering,
said that about 90% of the interference
suffered by “ham” stations is caused
by automobile ignition systems, partic-
ularly in urban areas. He therefore
recommended legislation requiring the
redesign of automobile ignition systems
in the very-high frequencies.

Every effort is being made to com-
plete these hearings within a thirty-
day period so that an allocation plan
can be submitted by the FCC to the
State Department for study and inclu-
sion in their proposal. At the present
writing it appears as if the hearings
will be completed within the specified
time. Industry specialists are being
congratulated for the thoroughness of
their reports and analyses which
should serve to provide a progressive
program in years to come.

THE DEEP-ROOTED MYSTERY
of the 50,000 portable phonographs
that OWI requested and never shipped,
prompted an interesting anecdote by
Thomas Joyce, general manager of the
radio-phonograph-television depart-
ment of the RCA Victor Division, at the
recent Boston conference on distribu-
tion. He said that some bright indi-
vidual in one of the departments at
Washington thought that we would get
greater cooperation from the Arabs, if
we had goods, instead of gold, to give
them in exchange for their services.
Accordingly the “goods” selected were
phonographs, 50,000 phonographs, he
declared. Apparently the executive or-
dering the phonographs felt that since
we use many portable phonographs
and find them quite handy, the Arabs,
too, would like ’em, emphasized Mr.
Joyce. And then came the dismal re-
port from another executive in Wash-
ington, that since most of the Arabs
never heard recorded music, the port-
able phonographs would be of little
use. A series of conferences {fol-
lowed and the phonographs remained
on our shores. And several months
later they were offered for sale
throughout the country. Americans
were apparently delighted that the
musical habits of the Arabs were an

RADIO NEWS
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Save Time with

MALLORY

Replacement Parts

F you’re like most service men we know, you Mallory approved replacement parts save precious

wouldn’t mind closing shop for a while—just to time in at least two ways: Every part is standardized
so that it fits any of a dozen or more types of re-
ceivers. And every part has been proved in service—
has an earned reputation for dependable performance.

try to catch up with orders! Of course that idea is
out of the question. So here’s a more practical
suggestion:

Mallory parts are interchangeable. They help get
the job done faster. And Mallory parts avoid re-
placement failures—you won’t have to do the job

Use Mallory volume controls, vibrators, capacitors,
switches, resistors. They’ll help you speed up your

work. By concentrating on Mallory precision parts, all over again. For a complete catalog of Mallory
you’ll assure yourself, too, that the job will approved precision products, write direct or see
“stay put.’ your Mallory distributor.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Speed the Day of Victory.
Buy More War Bonds.

PR MALLORY R CO Inc

MYE TECHNICAL MANUAL
—408 pages of complete data on
capacitors, noise suppression. re-
ceiving tubes, loud speakers,
vibrators, phono-radios, auto-
matie tuning and other valuable
information. Available from your
Mallory distributor... Price, $2.00.

4TH EDITION RADIO SER.
VICE ENCYCLOPEDIA |, . .
Complete information on repair.
ing any make or model of re-
ceiver. Circuit references, original
part numbers and recommended
replacements. Available from
vour Mallory distributor ., .
Price, 95 cents.
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ME F Split-second deci
Tl sions on the invasion fronis

o are possible only because of con-
stant and immediate communications be-

tween fighting units and their headquarters—and

we are proud that Halldorson Transformers are helping to
maintain these communication lines—giving dependable performance
even when the going is ""rugged’’ A
Homefront communications must also be maintained, so we now make—in
limited quantities, of course—a cemplete line of Victory Type transformers.
Built to meet Halldorson standards, these replacement transformers will assure

cont'nued operation of civilian radios.

THE HALLDORSON COMPANY., 4500
Ravenswood Avenue, Chicago 40, Illinois

JOBBERS: We'll be glod to send you complete informo-
tion regarding Holidorson Victory Type Transformer
upoft request.

In QUARTZ
CRYSTALS

the most significant

advancements have

* been introduced by

BLILEY

Do more than before ...

buy extra War Bonds

CRYSTALS
BLILEY ELECTRIC COMPANY . UNION STATION BUILDING - ERIE, PENNSYLVANIA
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unknown factor, for within several
weeks after department stores an-
nounced the sales, practically all of
the units were sold. One department
store in Columbus, Ohio, sold 2400 a
few days after a single advertisement
appeared, according to Mr. Joyce. Per-
haps one of these days, we’ll be able to
conduct a test on the Arabs and learn
which of the Washington executives
was right!

RADIO APPEARED TO HAVE a
host of friends at the railroad commu-
nications hearings, which were held in
Washington ten days before the gen-
eral allocation hearings began. Most
of the representatives of railroads and
manufacturing companies appearing
before the FCC declared that space ra-
dio was exceptionally useful in yards
and terminals and in congested areas.

Three types of communication sys-
tems were discussed: wired wireless or
r.f. carrier, carrier radio, and space ra-
dio. Mountainous routes and tunnels
also favored the use of space radio ac-
cording to engineers of three Western
roads: Burlington; Denver, Rio Grande
and Western; and Santa Fe. Carrier
radio was ruled out by these systems,
since wire lines do not parallel rail-
road tracks on the mountain and
tunnel routes. Engineers of the Balti-
more and.Ohio; New York, New Haven
and Hartford; and Seaboard, also fa-
vored space radio. Carrier and space
radio are being used by the Rock
Island; Kansas City and Southern;
Louisiana and Arkansas; and New
York Central, according to the tech-
nicians representing these companies
at the hearings.

The inductive system, involving pick-
up from the rails, is being used by the
Pennsylvania Railroad. This method,
according to Dr. L. E. Grondahl, di-
rector of engineering and research of
Union Switch and Signal Company,
obviates the need for additional fre-
quencies or frequency control, since
the power used is very low, radiation
negligible, and frequencies used on the
low side. Thus 1t is a very practical
system, he declared.

Commenting on the communications
problem of the railroads, Commission-
er Paul A. Walker said that the rail-
road companies would have to justify
the safety advantages of space radio
before sufficient channels might be set
aside. Too much stress had been placed
on the improvements in train control
space radio would permit, Mr. Walker
stressed. However it was generally
conceded that safety and improve-
ments in train control are allied fac-
tors in efficiency. Each are contribut-
ing elements and intelligently applied
will afford the over-all effectiveness
essential.

Representing the manufacturers of
train radio equipment at the hearings
were: William Halstead, president of
the Halstead Traffic Communications
Corporation; Dr. Charles N. Kimball,
vice president of the Aircraft Acces-
sories Corporation; Robert A. Clark,
president of the Communications
Equipment and Engineering Company;

RADIO NEWS
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FOR SAFETY'S SAKE!

g/écm'%v'cz Hand-Held Differential Microphone

Model 205-$

The Model 205-S may also be successfully usec for such
applications as aircraft, industrial, police and emergency
services,

If your present limited quantity needs can be filled by this Model
205-S or any of our other Standerd Model Microphones, with or
without minor modifications, please contact your nearest Electro-
Yoice distributor.

The appalling number of railroad
accidents in recent months has
stimulated the demand for installa-
tion of radio communications on
railway lines. Eventually, all lines
will be thus equipped. Splendidly
suited “for safety's sake' is the
Electro-Voice Differential Micro-
phone Model 205-S. A noise-can-
celling microphone, it enables the
transmission of voice clearly and
distinctly, unaffected by shrieking
whistles or grinding wheels. Rug-
gedly constructed, it can “'take”
the punishment of a hard-riding
locomative.

FREQUENCY RESPONSE: substantially flat
from 100-4000 c.p.s.

LEVEL: —20 D8 {0 D8 = { volt/dyne/cm2}

ARTICULATION PERCENTAGE: 97% under
quiet. 88% -under 115 DB ombient noiss

TEMPERATURE RANGE: —40° to ~185°F
WEIGHT: Less than eight ounces

INPUT REQUIREMENT: stondard single button
input

BUTTON CURRENT: 10-50 milliomperes

MECHANICAL DETAILS: molded, high impact
phenolic housing. Minimum waoll thickness, 13",
Yinylite carbon retainer,

SWITCH: press-to-talk, with or without hold-
down lock. Double pole double throw contfacts
provide an optional wide assortment of switch

circuits. Standard circuit provides closing of

button circuit and relay simultaneously.

THERMAL NOISE: Less than 1 millivolt with
50 milliamperes through butten

IMPACT RESISTANCE: capable of withstand-
ing more than 10,000 drops

POSITIONAL RESPONSE: plus or minus 5 DB
of horizontal

CABLE: 5' three conductor, overall synthetic
rubber jacketed

BACKGROUND NOISE REDUCTION: 20 D8
and higher, depending on distance from noise
source

ELECTRO-VOICE CORPORATION o 1239 SOUTH BEND AVENUE » SOUTH BEND 24, INDIANA
Export Division: T3 East 40th vStr;eet New York 16, N. Y., U,S. A. Cables: Ariab

December, 19144
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Send Only 10¢

For

This Handy

TUBE AND CIRCUIT
REFERENCE BOOK

OUR NEWEST
GET-ACQUAINTED
OFFER!

i Here's & handy refer-
i ence book that meets the
demand for simple, easy-
to-understand data on
substitution of radio tubes.
Contains a special section
devoted to valuable technical information on
tubes and circuits. It’s a guide you'll refer to
iime and again. You can’t afford to be without it.
Send for your copy loday! Only 10c postpaid.

TUBE-BASE
CALCULATOR ! :
ONLY 25¢ [ R AR e

Here’s Just the calculator yvou've been lookin
for! Tells you quickly. tube characteristics tha
enable you to substitute available tubes for those
hard to get. Send for one today. Only 25c. We pay
the sbipping expense.

FREE! .50l

Time zones, amateur
zones. short wave sta-
tions and loads of
other valuable infor-
mation. Printed in col-
ors; size 3% x 4% ft.
It's yours free! Send
15¢ to help with pack-
ing and mailing.

WE'VE 6OT THOSE
HARD-TO-GET
RADIO PARTS

You'll be_surprised at
the many hard-to-get
parts we've been able to
ilel for you fellows.

ikes, pickups, multi-
testers, meters and many
other items. They’re
ours as long as they
ast. Send today for our
latest fiyver. It’s full of
merchandise you've been
trying to get! Stocks
won’t last long, so send
today!

HALLICRAFTERS

For many years we have been one of the coun-
iry’s largest distributors of Hallicrafter equip-
ment. We have Hallicrafters available for im-
mediate delivery on priority. For full particulars,
write.

WHOLESALE
RADIO LABORATORIES

Fdd W, BROADWAY
COUMCIL BLUFFS, 10WA

_____ Mail Coup Today

Wholesale Radio Laboratories '
744 West Broadway
Council Bluffs, Towa. |
Send your reference Book ‘‘Tubes and
Circuits’’. Here’s my 10c. |
You bet T want a Tube-Base Calculator. |
25c¢ is enclosed. I
Ship me your free radio map. 15c¢ is en-
closed for packing and mailing. I
|
|
|
|

-1

RN-12

Send your free flyer of hard-to-get radio

D parts.,

Name
Address

Town E State . ... |
1 am J an amateur; ] experimenter;
[J service man. I

| Wilbur L. Webb, chief engineer of Ben-
dix Radio, and John W. Hammond,
sales engineer at Bendix; L. W. Goos-
tree, Jr., and E. W. Kenefake of Gen-
eral Electric; Ralph N. Harmon, man-
ager of radio engineering, Westing-
house; F. B. Bramhall, transmission
research engineer, and A. Boggs, as-
sistant transmission engineer, at West-
ern Union.

The use of walkie-talkies and ultra-
high frequencies were discussed by sev-
eral of the engineers. Thus far, walkie
talkies have been used only in experi-
mental fashion by several of the roads
for emergencies. No conclusive evi-
dence of its general essentiality was
offered. It was felt that additional
tests were required to provide final
judgement of the apparatus. Few of
the systems had experimented with
frequencies above 250 megacycles, and
thus had little to offer as to the merits
of these higher frequencies. There was
a general feeling that the higher fre-
quencies might provide for increased
signal directivity at lower power and a
reduction in radiation.

In Canada, train radio has become
popular, too. Two Canadian National
locomotives, a diesel and an electric,
have been equipped with FM transmit-
ters, using the 38.6-mc. channel. The
transmitter is housed in the locomo-
tive, where there are also a receiver,
speaker, and microphone. Two anten-
nas are being used, a vertical and a
horizontal. The signal control tower
also houses a transmitter. A 20-foot
coaxial antenna is used here. It is
mounted on top of a lift bridge, about
175 feet above the ground. A three-
eighths inch coaxial cable links the
antenna to the transmitter-receiver.
The system is being used for train or-
ders in the Montreal area.

ably become the ABC network (Amer-
ican Broadcasting Company), before
the year is out. The change was indi-
cated during a reorganization which
brought Chester J. LaRoche to the post
of vice chairman of the network board.
While Mark Woods remains as presi-
dent, Mr. LaRoche will actually- be
| executive officer of the network. Edgar
Kobak was placed in charge of televi-
sion, FM and international broadcast-
i ing. Plans before the FCC call for FM
stations in New York, Chicago, and
Los Angeles. Intensive plans for con-
struction of studios in the cities where
key stations will be located are also
being made.

THE BLUE NETWORK will prob-
!

Personals . . .

Dr. Frank B. Jewett, vice president
in charge of development and research
of the American Telephone and Tele-
graph Company, has retired after 40
years of service. Dr. Mervin J.
Kelly succeeds Dr. Jewett . . . L. J.
Chatten is now director of the WPB
radio and radar division, succeeding
Ray Ellis, who has returned to his
former post at General Motors in New
York. Howard M. Irwin is now sales
and advertising manager of Sound

www americanradiohistorv com

Equipment Corporation, California . . .
Dan Fairbanks,, sales manager of the
jobbing division of C-D, died recently.
He was formerly with IRC . . . Leslie
Woeods has been named manager of in-
dustrial radio division of Philco, with
headguarters in Detroit. Mr. Weods
was with National Union as vice presi-
dent and general manager . . . Leon
Adelman will direct the metropolitan
sales of Clarostat and serve as advisory
sales manager, too . . . Allen B. IPu
Mont was recently honored by the
American Television Society for the
year’s outstanding contribution to com-
mercial television. The hero of the
Italian fleet surrender, Robert M.
Pieree, chief engineer of WGAR,
Cleveland, has again become a hero.
His tactfulness resulted in the surren-
der of the radio station at Luxem-
bourg, before the Germans had a
chance to destroy it. The station is
one of the most powerful in Europe
and has already been placed in the
service of the United Nations. Colonel
C. R. Powell, on behalf of the 12th
Army group, commended Mr. Pierce
for his “outstanding achievement” . . .
W. E. MacFarlane. vice president of
WGN and chairman of the Mutual
Broadcasting System executive com-
mittee, died recently . Theodore
P. Wright, has succeeded Charles
Stanton as Civil Aeronautics Admin-
istrator . . . Mr. Stanton returns to
his post as Deputy Administrator to
devote his time to operational and
technical problems . . . Rhoades V.
Newbell is now advertising manager
of the Magnavox Company . . . Dr. A.
M. Skellett. formerly of Bell Labs, is
now chief engineer in charge of re-
search, for the National Union Radio
Corporation.
—o—

Let’s Talk Shop
(Continued from page 35)

ly, they did not provide adequate polic-
ing to carry out the various provisions
of the law.

In many cases the licensing law op-
erates only as a means of putting extra
dollars in the treasury of the local
government with no benefits whatso-
ever to the serviceman. The machin-
ery of enforcement of a licensing law
is almost prohibitive in cost. In order
to bring offenders to justice, an attor-
ney as well as adequate legal machin-
ery must be available at all times. In
many cases legislation would be neces-
sary to change existing laws to allow
the enforcement of a licensing ordi-
nance. This writer does not believe
that licensing is the answer to the
serviceman’s problems.

The answer to both organization and
licensing rests on the serviceman him-
self. There is no reason why the Radio
Service profession cannot prosper if
the men in it will only realize that
they, like all business men, operate un-
der fixed economic laws which only
have to be obeyed to be successful.

—B0-
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Will CABINETS
be the BOTTLE-NECK ?

This vast Templerone plant ar Mys.

tic, Conn., witl be devored exclusively
to the manufacture of radio furniture.

As time for reconversion draws the vast Templetone plant at Mystic, Conn.—

nearer and nearer, the impend- assuring constant, ready deliveries as well as

ing problem of radio cabinetry distinctive design and quality. We urge you
looms larger and larger. Radio manufac- to write us without delay regarding repre-
turers, large and small, have good cause to sentation in YOUR territory

worry over this vital lack. For, scarcity of ra-
dio furniture may well prove the bottle-neck
of postwar deliveries. But not so at Temple-
tone. And not so with Temple dealers and dis-

tributors. For here, Temple Radios will be

housed in Temple-built cabinets produced in

TEMPLETONE RADIO MFG. CORPORATION, NEW LONDON, CONN.
FM...TELEVISION...RADIO-PHONO’ COMBINATIONS

WHERE FM wiLL aLso MEAN FinNnest Mape!

Licensed under Armstronz and RCA Patents

December. 1911 101
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NEED PARTS?

National can supply you quickly with most
of those hard-to-get parts at exceptional
prices. Take a look at these bargains—

TUBE SPECIALS
all Inlly guaranteed

Types 39. 6FBG. 6SNTGP, 19¢ ear.
Fxpe 631.7GT .. : .. 99¢ ea.
Types 7117 and IN .. 69¢ ea

Only these types avallahlt while they last

do uot ask for others

urade, sol
one end.

6 ft. Electric Cord Sets. high
dered. molded. rubber plug at
stripped and tinned at other,
KEach, 29¢; 10 for $2.75: 100 for $24.60

3,000 mAd at 3v F.I°. Condenser in alu-
minum can l/{; D X 21, H. Fresh stock.
Special, while they last. Kach_ .. ... .$1.39
10for. . . . f «11.99

A Superior Mike Cable, single condnctor
shielded, and pre-war natural rubber cover
13¢ per ft.; 100 feet, $9.90

CONTINENTAL CARBON RESISTOR
KIT No. C6 Assortinent. 100 RMA
coated % and 1 Watt resistors (2/3’s are
one watt). Unusual bargain at.. .$3.35

AERIAL KIT containing aerial wire, rubber
coated lead-in. insulators. ground clamp
window strip, ete. ......... Each. 89¢
20 MFD 150 WV Tubular Electro
Iytic. One Year Guar
Each,
10 MFD 450 WV Tubular
lytic. One Year Guar
___Each, 43¢; 10 for $3.95
Deluxe axsortment t of 50 Bakelite %et Screw
Knobs for %" Shaft........ ... Kit. 3418
50 MFD 150 WV Tubular Pigtail Electro-

Iytie, One Year Guar
Each, 49¢; 10 for $4.45

Pigtail

35¢: 10 for $3.30
Pigtail Electro

ASSORTMENT OF
600WV TUBULAR BY-P
ERS CONSISTING OF 61
02-600WV. 24 .05-600WV. 27
1-600WV. One \p-n Guaxan-
tee. List Price, $33

Your cost only i

147 FIRST LINE
ASS U ‘ONDENS
L01-600WV, 32

" §1198

Assortment of 200 pes. Special Radio Hard-
ware including T u be Sockets, Terminal
Strips, Grid Caps and Plugs .-Kit, $1.49

20x20/150WV  Tubular Electrolytic,
Line Condenser. One Year Guarantee
Each, 6le; 10 for $5.60

BALLAST TUBES — K42B, K412C, K49B
K49C, Kb55B, K33C, L49B, L44C, L3OB
L55C.. ....Each. 45¢: 10 for $3.99
100- 37 100 10 100 77 and 100-79

Each, 59¢; 10 tor $5.45

Continental Bakelite Suppressors — SI19A
{Straight type with Rajah spring snap-on
connector. fits all makes of spark plugs
Terminal nut cable connector)
Each, 18c; 10 for $1.65
HI-TEMP RUBBER PUSH BACK WIRE-
Solid and Stranded (#20).
100 Ft. Roll, 71e; 10 for $6.50

LOCTAL SOCKETS — (Metal Supporting
Ring) 10 for $1.10; 100 for $9.99

10 MFD 50WV Tubular Pigtail Electrolytic

First

Condenser One Year Guar
Each, 281:, 10 for $2.45
10x10/450WV  Tubular Electrolytlc First

One Year Guarantee.
Each, 74¢; 10 for $6.90

Assortment of 25 Muter Candohm
Wound Resistors (All are 7 to 15 W,
more ate between 100 and 500 Ohms),

Assortment, $4.99
20% Deposit required on all (.0.D. orders. Don't
forset 1.-265 or AA-3 Certificates.  Orders of
$25.00 or more, accompabied by payment in tull
will be shipped prepaid.

Free Bulletin No. 1085 liste lundreds of
other radio poerts und supplies. Wrile jor
it today!

Line Condenser

Wire
1% or

NATIONAL
ELECTRONIC SUPPLY

77 W Washingten Blvd.

Chicago 2, I}
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Praectical Radio Course
(Continued from page 52)

A further remedy lies in reducing
the antenna efficiency by decreasing its
length or adding a small capacitor (50-
200 uufd.) in series between it and the
receiver input antenna terminal. If
this is not effective, back-door points of
signal entry, such as under-chassis wir-
ing, grid leads and power circuits
should be investigated. Shielding of
the susceptible circuits. and the addi-
tion of standard power-line filter units
at the power-line input of the receiver
may be necessary. In rare cases, each
possible point of entry may be con-
tributing a bit of interfering signal
and each must, therefore, be corrected
separately before satisfactory perform-
ance can be obtained. (Methods of
checking for this condition, and for
remedying it, are similar to those dis-
cussed later under Reducing Interfer-
ence Caused by Direct-Pickup of Inter-
fering I.F. Signal by LF. Amplifier.)

Often, realignment of the i.f. tuning
circuits to a higher or lower i.f. will be
beneficial. The frequency difference
between the two particular interfering
stations will then no longer be equal to
the i.f. of the receiver, and the i.f. am-
plifier will not accept the interfering
i.f. beat signal. There is sufficient
range in the trimmers of most i.f.
transformers to permit a change of
alignment by as much as 10 ke. This
usually can be accomplished without
seriously affecting the receiver’s per-
fermance otherwise. (Realignment to
a new if. also will call for readjust-
ment of the tuning gang capacitor
trimmers and low-frequency padder.)

Canse of Direet Intermediate-
Frequeney Interference
(Code. Beacons, ete.)

A complaint frequently encountered
with superheterodynes is that of annoy-
ing code or beacon signal interference
-—especially in coastal areas near ship-
to-shore code stations or near Coast
Guard or airport radio beacons. Such
interference frequently is of greater
annoyance than image-response inter-
ference.

If a strong undesired signal is re-
ceived of a carrier frequency equal (or
almost equal) to that for which the
circuits of the i.f. amplifier of the re-
ceiver are designed and tuned to, it
may enter the receiver in either (or
both) of two ways: (a) in most cases
via the antenna and through an insuf-
ficiently selective preselector, to be
passed on by the mixer or frequency
converter to the i.f. amplifier, as illus-
trated in Fig. 2; and (b) by direct or
indirect induction to the wiring or
components of the i.f. amplifier system,
as illustrated in Fig. 3. This undesired
signal will be heard along with the de-
sired signal to which the receiver is
tuned—and will interfere with it. Such
interference is usually heard at any
position of the tuning dial, but if it
arrives via route {(a) it usually will be
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heard with increased intensity over a
certain region of the dial on one or
more tuning bands. If it arrives via
route (b) it usually will be heard with
equal intensity over the entire dial and
on all tuning bands.

Fortunately, there are not many
transmitters operating on carrier fre-
quencies within the range commonly
employed for receiver intermediate
frequencies (105 kc. to 500 ke.). Those
that are in operation are situated only
in certain localities—mainly in coastal
areas and along airline routes. Since
they employ code transmission, this
trouble is frequently referred to as
“code interference,” The interference
usually appears as a “birdie,” or in the
form of a tone, depending upon
whether the interfering signal is from
a continuous wave (c.w.), or an inter-
rupted continuous wave (i.c.w.) code
transmitter.

The transmitters which are apt to
cause such interference in receivers
employing intermediate frequencies in
the lower (200-400 kec.) range and lo-
cated near air line routes are the
aviation *“A-N” beacons; those re-
ceivers located where the radiations of
the powerful coastal ship or shore
transmitters are sufficiently strong are
apt to be troubled by code interference
from them. Marine communications.
beacon and direction-finding frequen-

cies in common use are 285-315 kc.,
370-380 kc.. 390-400 kc., and some
others. For receivers using interme-

diate frequencies in the higher range
(450-470 kc.), signals from powerful
coastal ship or shore trasmitters in the
band between 390 and 400 kc. are the
worst offenders.

Remedies for Direet 1LLF.
(Code and Beacon) Interference

In those cases where the interfering
signal reaches the receiver via the re-
ceiving antenna and the preselector,
the degree of interference resulting is
related to the amount of intermediate-
frequency attenuation provided in the
antenna, wave trap, and preselector
circuits ahead of the i.f. system. By
making this attenuation high at the in-
terfering frequency, the interference
is greatly reduced. Receivers having
limited selectivity ahead of the mixer
grid and relatively high i.f. gain and
also those having a high-impedance,
low-frequency antenna system will be
particularly susceptible to this form of
interference.

If the interfering signal is reaching
the receiver mainly via the antenna
system, it often may be reduced to a
sufficiently low value by: (1) properly
orientating the loop antenna for min-
imum interfering-signal pickup (pos-
sible receivers only); (2) shortening
the antenna, or using one of a design
which provides a fairly high attenua-
tion in the i.f. range; (3) realignment
of the i.f. tuning circuits to a higher
or lower i.f. so they will attenuate the
interfering signal and thereby reduce
the interference. (Realignment to a
new i.f. will also call for readjustment
of the tuning gang capacitor trimmers

RADIO NEWS
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G R E AT N E WS ! SUPERIOR'S WELL-KNOWN

Model 710

VOLT—OHM—MILLIAMMETER

is now available for shipment within 10 days after
receipt of order on priority of AA3 or better.

Sndiﬁuiiy—
1,000 OHMS PER VOLT
ON BOTH A.C. AND D.C.I!

W/eadureé:——

A.C. AND D.C. YOLTAGES
UP TO—

1500 VOLTS

A.C. CURRENT UP TO—
3 AMPERES

D.C. CURRENT UP TO—
30 AMPERES

RESISTANCE UP TO—
10 MEGOHMS

jealure:i.—

* Uses New 4!/,” Square Rugged 0-400 Microampere Meter.

* Direct Reading—All Calibrations Printed Directly on Meter Scale in Large Easy-to-Read Type.
* Housed in Rugged Heavy Duty Portable Oak Cabinet.

* Completely Self-Contained—No External Source of Current Required.

Designed and perfected in wartime to meet the exacting re- plants engaged in the production of planes, ships, tanks,
quirements of America's War Producers for a dependable guns, efc.; also by various Army, Navy and other govern.
volt-ohm-milliammeter, the Model 710 is being used by war ment agencies.

S A, 6 D.C. VOLTAGE RANGES (1000 OHMS PER VOLT)
pect icalions:— 0 to 15/60/150/300/600/1500 Volts.

6 A.C. VOLTAGE RANGES (1000 OHMS PER VOLT)
0 to 15/60/150/300/600/1500 Volts.

7 D.C. CURRENT RANGES:
0 to 3/15/60/150 Milliamperes 0 to 3/15/30 Amperes.

A.C. CURRENT RANGE:
0 to 3 Amperes.

5 RESISTANCE RANGES:
0 to 1,000/10,000/100,000 Ohms. 0 to | Megohm 0 to 10 Megohms.

instructions. Size 6 x 10” x 10", Net weight || pounds. Price. . ... ... .. ...... ...

The MODEL 710 comes complete with cover, self-contained batteries, test leads and $ 3 4 50

SUPERIOR INSTRUMENTS CO., Dept. R.N.
227 FULTON STREET NEW YORK 7, N. Y.

December, 1941 103
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and low-frequency padder.}) If these
simple remedies do not sufficiently re-
duce the interference, a suitable wave
trap tuned to the frequency of the in-
terfering signal, should be properly in-
serted in the antenna circuit.

The use of a tuned wave trap in the
antenna circuit offers a simple and in-

expensive method of eliminating, or at
least greatly attenuating, antenna-
borne signals (within a narrow-fre-
quency band) that are causing inter-
ference on the broadcast range—for
example, the interference from trans-
mitters operating at, or near, the in-
termediate-frequency value of the re-

ALLIANCE “Even-Speed” Phono-motors

L g
ay +

RLLIANCE RESUMES PRODUCTION on One Standard Model

® We are now able to return to production of one standard variation of Alliance
Model 80 Phono-motor, according to the following definite specifications and on
the prduction plan explained below.

STANDARD SPECIFICATION No. 811 — Turntabe No. Y-278-S2; 110 Volt, 60 cycle, 3" Mode: 80
Production must be on the following practical basis under present conditions where there
are no large volume priority orders—namely, by accumulating a sufficient quantity of
small orders with necessary priority and making periodical single production runs at
such time as the quantity of accumulated orders is enough to make this practical.
Priority orders (currently only orders of AA-3 or higher, with GOVERNMENT CON-
TRACT NUMBER and MILITARY END USE, or where certified to be used in Sound
Systems, Intercammunicating or Paging Systems, as exempted from under M-9-C) must
allow delivery time required to obtain a minimum practical production run; te procure
material for all orders in hand, and make one production run of the one type standard
unit only, for shipment on the various accumulated orders. e Check the above against

your requirements, and if you have proper priority, communicate .with us.
REMEMBER ALLIANCE—Your Ally in War as in Peace!
AFTERTHE WARISWON WE WILL TELL YOU ABOUT SOME NEW AND STARTLING IDEAS IN PHONO-MOTORS

ALLIANCE MANUFACTURING COMPANY
ALLIANCE, OHIO

DY CHEMICAL
LABORATORY!

GET THIS HAN

GENERAL (@ CEMENT
RADIO CHEMICAL LABORATORY

A Complete Assortment
of Cementsand Chemicals

The G-C Radio Chemical Laboratory con-
tains a complete professional assortment
of often needed cements, solvents, coil
dopes, insulating varnishes, lubricants,
contact cleaners, etc. The bottle you want
is always instantly available from its
place in the permanent indexed rack.
Rack can be placed on bencth or well.

LIST PRICE $8.17 WITH
FREE STEEL RACK !

® Twenty 2 oz. Bottles
® Indexed Metal Rack
® Brushes in Bottle Caps

Order From Your

Radio Parts Jobber
R

GENERAL CEMENT MFG. CO.¢

ROCKFORD, ILLINOIS

1064
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ceiver, interference from a single dis-
tant, but strongly-received, broadcast-
ing station, etc.

A form of simple wave trap that is
extensively used for this purpose is the
series-resonant acceptor or “shunting”
type. One is shown connected in the
antenna input system of the 2-band
Wilcox-Gay Recordio A-89, 91 and 92
receivers, at (A) of Fig. 4. This is a
series-resonant type, which theoreti-
cally offers a very low impedance to
signals of the frequency to which it is
tuned and a very much higher impe-
dance to signals of all other frequen-
cies lying above or below a narrow
band around this resonance frequency.
Therefore. by adjusting it so that it is
tuned exactly to the frequency of the
interfering signal, most of that signal
will be by-passed through the wave-
trap circuit to ground and so will be
kept out of the input circuit of the re-
ceiver. To all other incoming signals
of frequency other than its own res-
onant frequency, L.-C, offers a higher
impedance; thus most of the available
voltage of these signals appears across
the primary of the antenna coil L, It
is the duty of the tuned preselector cir-
cuits preceding the mixer or frequency-
converter to attenuate all of these but
the one desired signal. A pair of typ-
ical transmission characteristic curves
for the series (“acceptor”) type of
wave trap are illustrated at (B) of Fig.
4. One shows how the impedance of the
trap circuit varies with the frequency.
The other shows how the current
through it varies with the frequency.
The limiting value of the impedance at
resonance is the r.f. resistance of the
coil and capacitor and connecting
wires, which is purposely kept quite
low in all such circuits. The sharp-
ness of the tuning of this trap circuit
also is affected, however, by the nat-
ural resistance of the antenna circuit
(which is effectively in series with the
trap circuit). Accordingly, such wave
traps are most effective when not only
their own internal r.f. resistance but
also that of the aerial-ground circuit
is kept low.

Another effective wave-trap circuit
(or slight modifications of it) often
used is illustrated at (4) in Fig. 5.
This consists of a coil L., and tuning
capacitor, C,., connected in parallel
with each other, and tuned to the fre-
quency of the interfering signal it is
desired to suppress. The combination
is inserted in series with the antenna
circuit. This type of trap is a parallel-
resonant circuit because the signal
voltage is applied across both the coil
and condenser. The characteristics of
the parallel resonant trap circuit,
shown at (B), are such that at fre-
quencies other than its resonant fre-
quency the impedance it introduces in-
to the antenna circuit is small. There-
fore, it does not appreciably affect the
flow of all received signals other than
the interfering signal (to which it is
tuned). It is the duty of the prese-
lector following the wave trap to at-
tenuate all of these but the one de-
sired signal. Since, at its resonant fre-
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That machine above was built by Nicholas Cugnot in
1769. 1t is the great, great, great grandfather of the
modern automobile. Cugnot’s machine was the original
Stanley Steamer. It had a boiler in front and when it ran
it might go as fast as 2% m.p.h. That machine was a
far cry from our modern car, but it was a fine idea. The
reason it was not more successful was that Cugnot
simply did not have enough experience.

In the manufacture of all products, Experience Counts.

The WARD PRODUCTS CORPORATION has long been a
leader in the design and manufacture of antennas for
automobiles and home radios. Many important design

THE WARD PRODUCTS CORPORATION
1523 E. 4STH STREET, CLEVELAND 3, OHIO

December, 1944

changes, pioneered by wawro, have become accepted
standards in industry. warp products are quality prod-
ducts, reflecting the workmanship of craftsmen using
.. For the finest antennas for

modern equipment. .
all automobile and home applications, look to WARD!

BUY
WAR BONDS
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quency, this type of wave trap intro-
duces a much larger impedance into
the antenna circuit and thus tends to
reduce the strength of any undesired
signal of that frequency, it is called a
rejector-type wave trap. Keeping the
r.f. resistance of the wave-trap coil and
tuning-condenser circuit low will aid
in making the trap circuit tuning fairly
sharp. The natural resistance of the
antenna circuit always is in series with
this trap circuit. Therefore, if it is
appreciable, the percent difference be-
tween the combined impedance of the
trap and antenna circuits .existing at
the desired-signal frequency and that
existing at the trap resonance (inter-
fering-signal) frequency will not be as
large as one might at first expect. Be-
cause the natural resistance of most
ordinary receiving antenna circuits is
comparatively high, this type of trap
is not as effective for all-round use in
suppressing narrow-band interference
as is the “‘acceptor” type illustrated in
Fig. 4, and consequently it is not as
much used for the purpose, excepting in
cases (Fig. 6) where it is built into the
antenna-circuit of a receiver whose de-
signer has control over the antenna-
circuit characteristics.

To prevent pickup of unwanted sig-
nals and a.c. hum, the lead from the
wave trap to the antenna primary coil
L. should be kept short, and should be
shielded. In fact, it is advisable to
shield the entire wave trap. Combina-
tions of several parallel-resonant re-
jector wave traps in series, each one
tuned to the frequency of a different

c
| &

L03ptd.

L

A.V.C.

Fig. 6. Pardallel-tuned wave trap
and capacitively.coupled an-
tenna circuit employed in Strom-
berg-Carlson 450 series receivers,
for rejecting interfering signals.

interfering signal may be used, but are
rather complicated physically for more
than two or three frequencies. In
some cases, however, both an acceptor
and a rejector type wave trap are in-
corporated in the antenna circuit of
the receiver, both acting simultaneous-
ly to produce an effective working
combination for effecting utmost at-
tenuation of the undesired, interfering
signal.

Some wave traps (of both types)
employ permeability tuning. They
consist of a fixed capacitor, and a coil
whose inductance is varied by varying
the position of a powdered-iron mag-
netic core within it. An example of the
use of permeability-tuned units in a
parallel-tuned wave trap arranged in
an antenna circuit of more elaborate
design than the simple one already de-

scribed is illustrat-
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ed in Fig. 6. Per-
meability-
tuned coil L. and
fixed capacitor C,
form the wave
trap. The .005 ufd.
fixed capacitor ca-
pacitively couples
the antenna cir-
cuit to the receiver
input circuit which
also contains a
powdered -
iron-core type tun-
ing coil L,, tuned
by C,, a section on
the gang tuning
capacitor. T his
particular trap
and antenna cir -
cuit arrangement,
which is made
very effective by
proper choice of
the constants of
the various com-
ponents, is used in
t h e Stromberg-
Carlson 450 series
receivers.

While more com-
plete rejection of
«all interfering fre-
quencies is accom-
plished by well-de-
signed band-pass
tuning circuits
tuned in conjunc-

fastening

engineer-
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tion with the regular receiver circuits,
and built into the receiver at the time
of its manufacture, good results may
be obtained in eliminating interfering
signals from a single station by means
of either of these two types of wave
traps. Wave traps also are the more
common interference-correction de-
vices applied by servicemen to exist-
ing receivers, because of their simplic-
ity and low cost. Since band-pass pre-
selector circuits necessitate additional
separate sections on the gang tuning
capacitor, installing them in existing
receivers is impracticable.

Interfering image-frequency signals
may be attenuated by tuning the traps
to the frequency of the interfering sta-
tion, while if the difficulty lies with
signals near the intermediate fre-
quency, the traps are, of course, tuned
to give maximum rejection at this
point. If the frequency of the inter-
fering signal is definitely known, the
traps may be adjusted with a signal
generator set to oscillate at the un-
wanted frequency. Use a dummy an-
tenna of 200-uxfds and adjust the trap
for minimum receiver output while
using a strong generator signal. In
the majority of cases, it will be neces-
sary to make adjustments of the wave
trap when the interfering station is on
the air and is being received, and it is
usually best to do the job in the cus-
tomer’s home under the exact inter-
ference conditions that are being ex-
perienced.

It is best to use a shielded wave trap
to prevent pick-up of a.c. hum. If the
unshielded variety is used, it should be
kept away from other parts on the
chassis. Shielding the lead from the
trap to the tube circuit will prevent
the interfering station from being
picked up again by this wiring.

Reducing Interference Caused by
Direct-Pickup of Interfering I.F.
sSignal by LF. Amplifier

When interference due to a station
operating at the i.f. of the receiver is
received with equal strength all over
the tuning dial as a background to any
and all stations, and it is not material-
ly reduced by the use of an antenna-
circuit wave trap, it indicates that it
probably is being picked up either di-
rectly or indirectly by the wiring or
components of the i.f. amplifier and
therefore is amplified by it and reaches
the second detector to cause interfer-
ence with the desired signal (see Fig.
3). The interfering signal may be en-
tering this amplifier directly, due to in-
adequate or faulty shielding of the if.
coils or tubes; through the power line
circuit, some of the wires of which are
in close proximity to the i.f. amplifier
wiring in the receiver; through the
connecting lead between the antenna
terminal and the antenna coil, the
waveband switch, or the volume con-
trol, which runs adjacent or parallel to
some of the if. amplifier wiring. Al-
tering the position of such a lead, or,
replacing it with shielded cable usually
is sufficient to eliminate the interfer-
ence. Sometimes, shielding of some of
the if. amplifier wiring (especially
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From GATES Engineering Laboratories— A Preview of New
Traonsmitter Designing for the Post-War Radio Indusiry « « «
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Here is one of the new things 10 come from Gates! Our engineers have
already developed and approved engineering designs for this transmitter
10 be produced as quickly as the demands by the military on Gates’ pro-
duction no longer exist.  The “BC-10” may be used for either 5,000 or
10,000 watt carrier. It is high level modulated and will be available
complete with built-in phasing equipment.

May We Send You Details Regarding the Gates RA n I o d
Priority System for Prompt Post-War Delivery? ‘ a n
(Wartime restrictions do not allow the sale of new broadcasting equipment without supply co-

priority; therefore, this equipment is presented merely to acquaint you with Gates’

(579 ) QUINCY, ILLINOIS, U.S.A.

Manufacturers of Radio Broadcast Transmitters, Speech Equipment, Recording Apparatus and Allied Equipment in the Electronics Field.
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LAKE RADIO
CABINETS

Portable 1’honograph case, of sturdy durable ply-
wood, in handsome brown leatherette finish. In-
side dimensions 16%” long, 14" wide, 9%” high.
Has blank motor board As illustrated 36 95
above. specially priced at............. .

Renlacement cabinet in
dark walnut finish
plastic. Inside dimen-
snons 10L x 6%H x

1.95

Pruce

Dark walnut finish
Plastic cabinet to ac-
commodate practically
any Tiny Tim radio.
Size 7%L x

4%H x 4D,

rrive 51,50

Alxo blank table cabinets of walnut veneer in
the tfollowing sizes:

#1— 8L,"L x 515"H x 4” D $(.95
#2—1014"L x 63"H x 57 D $2.75
#3—13L"L x 75" H x 6/4”D $3.25

#8—17” L x9” Hx 93”D $4.50
#9—21" L x 9%4"H x 10/,"D $5.50

Cabinets availahle in ivory color and Swedish
Modern. Write for prices.

Po\\']:l‘ TRANSFORMERS
or 6 Tube—6.3V at 2 amp. G 415

50 mnll Pow2r Transformer,..,..

8, or 9 Tube—6.3V at 3 amp.
70 mill Power Transformer...... $2"65

All types of radio parts available in today’s
market can be obtained at Lake’s money-sav-

ing prices. Large stock listed in our new
Bargain Butletin. Write us for your copy.
It’s free.

LAKE RADIO SALES CO.

615 W. Randoiph Street Chicago &, i

Short-Cur Mathematios

grid connections) is necessary. Or,
shielding plates for the bottom and/or
the top of the chassis may have to be
installed to prevent direct pickup of
the interfering signal by parts or wir-
ing of the if. amplifier. Often, re-
alignment of the i.f. tuning circuits to
a higher or lower i.f. will be beneficial.

In order to localize the source of
code interference, disconnect the an-
tenna and ground from the receiver
and ‘“short” the antenna and ground
terminals with a short jumper wire.
If the code interference disappears, it
indicates that it was entering the re-
ceiver mainly via the antenna circuit
and, therefore, the installation of an
antenna circuit wave trap is in order.
If it still persists, all shielding in the
i.f. amplifier circuits should be checked
for good grounding contact, and shields
over the entire i.f. amplifier section,
and tubes should be tried. A power-
supply line filter may also be effective.

(To be Continued)

Repairing Defective
Transformers
(Continued from page 45)

container, connect the coil terminals to
the leads in the tube-base, pour trans-
former oil into the can, leaving a small
air space for expansion of the oil with
heating, and solder the top to the body
of the can. An added refinement is to
replace the air in the container with
a dry inert gas, such as oil-pumped
nitrogen. This particular gas is used
by telephone companies in pressurizing
telephone cables. The procedure for
filling the container with gas is as fol-
lows. Drill two small holes in the
cover of the can as shown in Fig. 2.
Apply the gas to one of these holes, al-
lowing it to force the air out of the
other one. After only a few seconds,
practically all of the air will be re-
placed by the gas. The holes then can
be sealed with solder.

A few constructional notes may be
of interest. After the container is se-
lected, mounting lugs may be soldered
to its base or sides to permit the filled
unit to be anchored firmly in position.
Also a light framework made of metal
sheeting or strips should be provided
to hold the transformer or choke in
place inside of the can, thus prevent-
ing short-circuiting of the leads due to
the shifting of the unit inside the can.

Leads carrying a considerable
amount of current, such as filament
leads on a power transformer, should
be connected to two or more of the
tube terminals in parallel. If more

transformers can be used. However
for high-voltage use, such as trans-
formers for cathode-ray oscilloscope
power supplies, it is recommended that
only new dry oil be used. This is im-
portant as old oil causes trouble,

—B0-

Eleetronies at Work
(Continued from page 41)

that were heretofore considered impos-
sible. To illustrate a few of the uses
for which electronics can be applied
satisfactorily, a few typical examples
will be discussed.

In the manufacture of small ca-
pacitors for use in radio receivers and
radio transmitters or in the manufac-
ture of large capacitors for use in in-
dustrial plants, it always has been a
problem for the manufacturer to wind
the metal foil and paper (capacitors
are usually composed of two sheets of
thin metal foil separated by some in-
sulating medium such as impregnated
paper) with uniform tension to insure
good insulation. Today an electronic
motor-speed control, called the Mot-O-
trol, is used for this purpose. The
operator controls the speed of the
winders simply by operating a foot-
operated speed adjuster. By the in-
stallation of the electronic motor con-
trol greatly increased production was
the direct result of the smoother speed
control obtained by the operator.

Today electronic regulators are used
to control the temperature of resist-
ance heater-type furnaces within very
close limits. Furnaces of this type are
frequently used in the metal-working
industry for heat treating and in cer-
tain manufacturing processes where it
is necessary to insure that the insulat-
ing material (paint, varnish, etc.) is
completely dry before shipment. So
sensitive is this control, normal varia-
tions in line voltage have no effect on
the temperature of the furnace. The
application of the electronic furnace
temperature regulator (or Furnatron
regulator) is by no means restricted to
the control of furnaces. Actually, am-
monia manufacturers, synthetic rub-
ber manufacturers and the chemical
industry have many uses for this reg-
ulator.

From the very beginning of World
War II we have heard that we needed
more and more aluminum. Raw mate-
rials were no great problem since
Bauxite ore, the principal source of
aluminum, comes from mud found in
many locations on the earth’s surface.

However, the production of the metal
aluminum in a pure form depends upon
many complicated conversion proc-
esses, and many of the conversion proc-
esses require the continuous applica-
tion of large amounts of direct-current
power.

The Ignitron rectifier, an electronic
device, is one of the most efficient
means for converting available alter-
nating current to direct current, thus
conserving power. This electronic de-

leads are required than can be accom-
modated by a single tube base, addi-
tional tubes can be used.

Connections can be made to the
socket base by the use of an octal-type
tube socket, or by cable connectors
which are designed to fit the standard
octal tube base.

Transformer oil can be obtained
from the local power company. For
low-voltage units, oil which is no
longer satisfactory for large power
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densers . . . precision engineered and
produced by I. C. E. ... available now.
New, improved designs in sizes VC-12
...VC-25...VC-50...VC-100 (illustrated)
are ready for delivery.

These condensers have been tested
and proved...now, they're ready to work
for you. Remember, 1. C. E. precision en-
gineering is your assurance of quality-
plus. Order now!

K

ELECTRONIC TUBES

This is the I C. E. VC-100 ™

T

INDUSTRIAL & COMMERCIAL ELECTRONICS
BELMONT, CALIFORNIA

December, 1914 169

www americanradiohistorv com


www.americanradiohistory.com

vice is easily installed and, having no
major moving parts to require main-
tenance, can deliver direct current
power continuously 24 hours a day au-
tomatically and unattended.

Today, Ignitron rectifiers are sup-
plying dependable direct-current pow-
er for the vital conversion of Bauxite
ore to aluminum and also in many of
our steel mills, mines, factories, trans-
portation systems and wherever large
amounts of direct-current power are
required,

For many years engineers have been
hard at work developing processes for
joining metals by fusing them together.
Engineers have spent considerable

time in trying to eliminate the use of
rivets and bolts since this method re-
quired that holes be drilled in the
pieces of metal. Also the use of rivets
and bolts increased the weight of the
finished product. Not only did this
method of assembly hamper produc-
tion, it also reduced the load-carrying
ability of our airplanes and land vehi-
cles to say nothing of the reduced
speed due to lack of complete stream-
lining. The methods employed by the
blacksmith were not applicable in
many cases and at their best were
quite slow and consequently expensive.

Today’s modern shop practices. and
production requirements demanded a
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faster and more economical method of
joining metals, Resistance welding (a
welding process where two or more
metals are joined together by passing
a very large current—often this cur-
rent is near 10,000 amperes—through
the pieces of metal where the weld is
to be made while the pieces are under
pressure) was the answer, With this
process, fabricated assemblies could be
rapidly and securely joined and in ad-
dition the method was particularly
adaptable to production processes
where large quantities of duplicate as-
semblies are involved.

Formerly, bulky, short life, noisy
mechanical contactors or switches
were used to control the flow of current
to the assembly being welded. Today,
the Ignitron tube (yes, the same tube
that is supplying direct-current power
in the conversion of Bauxite ore to
aluminum) is used to control the flow
of welding current with extreme pre-
cision, efficiency and without the ma-
chine-gun noise inherent with all me-
chanical contactors.

In fabricating plane parts and sub-
assemblies made of aluminum, elec-
tronic resistance welding control can
now send accurately-controlled current
racing through the metal several hun-
dred times a second and thereby liter-
ally “sew” plane parts together faster
and stronger than ever before.

In the canning industry precautions
must be taken to insure that no holes
are present in metal containers. Large
holes in the cans result in leakage of
the contents while small pin holes, the
diameter of which are approximately
1/64”, permit air to enter the can and
result in spoilage of the contents.

It was not many years ago that the
inspection of sheet metal, used in the
manufacture of metal cans, for pin
holes was performed by workmen in
the rolling mill. Brilliant lights were
directed from the under side of the
sheet. The workman would inspect
the steel sheet for pin holes and if the
holes were detected the defective sheet
was removed from the conveyor by
hand. Needless to say, this method of
pin hole detection was tedious and bor-
ing for the workman and quite often it
was found necessary to employ a num-
ber of inspectors working in short
shifts to perform a satisfactory job. In
addition to requiring a large number of
inspectors, the speed of the mill was
not over 50 feet per minute.

The electronic engineers took advan-
tage of the fact that when light is fo-
cused on a light sensitive tube often
called a phototube or photoelectric cell,
a current will be generated, and so de-
signed the photoelectric device known
as a “pin hole detector” to inspect the
sheets for pin holes as the sheet leaves
the last stand of a rolling mill. Not
only does the pin hole detector perform
the job unerringly, it also allows the
operator to increase production by op-
erating the strip up to speeds as high

| as 1000 feet per minute! While the pin
[ hole detector is designed for detecting

holes on the order of one-sixty-fourth
of an inch, it has been found in actual
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practice that holes as small as one one-
hundredth of an inch will operate the
device even though the sheet speed is
one thousand feet per minute.

In many industries, and the industry
responsible for manufacturing the pa-
per on which this article is written is
a typical example, accurate control of
the machine speed is inherent to uni-
formity of the finished product. Even
a slight variation in speed, due either
to overloads or reduced line voltage,
may seriously affect the quality of the
finished product.

Today electronic regulators function
without moving parts or inertia and
thus friction and wear are eliminated.
Therefore, corrections to maintain con-
stant machine speed are made with the
greatest possible rapidity.

Perhaps many wonder how the man-
ufacturer of candy bars manages to
wrap the bar in such a manner that
the attractive wrapper always has the
trade mark in the same relative posi-
tion on all bars. Many schemes have
been used in the past, but today pro-
gressive manufacturers employ a sim-
ple electronic regulator, called a reg-
ister regulator, to insure that the
wrapper is always in the proper posi-
tion.

The operation of this electronic reg-
ulator is very similar to the operation
of the electronic unit that is used at
the local bank to open the door when
the beam of light is interrupted. Here
a small contrasting spot, often not
over %" long and %” wide, is printed
on the wrapper web at the same time
the trade mark is printed. A beam of
light is focused on the paper in such a
manner that the beam of light will
strike the printed spot as the wrapping
stock is fed through the wrapping ma-
chine. Since the spot is in direct con-
trast to the printed stock, the amount
of light transmitted to the phototube
on the opposite side of the printed
stock will vary in much the same man-
ner as if a person passed through a
beam of light. The interruption of the
light falling on the phototube is trans-
mitted to the electronic regulator
which in turn controls the exact loca-
tion where the wrapping stock is cut
by rotating cutters.

This application is by no means lim-
ited to the wrapping of candy bars
since many chewing gum, tobacco firms
and bakers are using register regula-
tors to insure that their product
reaches the consumer in an attractive,
sanitary wrapper. Today electronics
also is helping to make high-altitude
flying safe for our flyers. It is possible,
with the aid of instruments, for the in-
dividual pilot to determine during
flight the actual oxygen content of his
blood so that he can govern the oxygen
flow to suit his actual needs instead of
the former “on” or “off” method of
supplying oxygen. This scheme is based
on the change in color of the blood
with a change in the oxygen content.
A tiny light and phototube is clamped
to the ear. The light is passed through
the lobe of the ear to the phototube,
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the output of which is amplified by a
Photo-Troller and passed to an indi-
cating instrument.

To summarize the effects of elec-
tronics on our lives today, we might
formulate four definitions of electron-
ics:

1. To the average man on the street
electronics means radio, television. the
talking movie, the door- opening elec-
tric eye and the doctor’s X-ray.

2. To the military man electronics
is the guiding force of the greatest
army and fleet ever assembled. It is
the nerve center of the battleship, ma-
jor means of locating enemy planes
and submarines, communications be-
tween command posts, and coordinator
of great air fleets.

3. To the medical man electronics
is @ means of delving into the unknown
secrets of the human body, and of
treating diseases that heretofore have
baffled medical research since the dawn
of modern medicine.

4. To the men of industry electron-
ics is a new working tool. Electronics
is a means for speeding production, im-
proving the quality of the finished
product and is a means for increasing
efficiency.

While it is true that many electronic
developments of great significance will
spring from World War II it should al-
so be borne in mind that electronics is
at work today doing jobs that will has-

ten victory.
o

Sound Reproducer
(Continued from page 37)

with enamel. Certain applications of
the sound reproducer may warrant
such construction and therefore it
would not be out of place.

Both sides of the cabinet were made
identical in appearance so that the cab-
inet may be placed in any position de-
sired in a room. Grill cloth was used
on the lower opening while on the top
of the column directly over the speak-
er, a wire mesh with a cloth screening
was used to prevent foreign objects
and dust from accumulating within the
cone of the speaker. The bottom of the
cabinet is completely closed with -
inch plywood.

A section of the bottom panel was
made removable by simply removing a
few screws. All electrical connections
inside of the cabinet can then be made
through this opening.

Coneclusion

The sound reproducer was construct-
ed completely before any tests were
made as to its performance. By em-
ploying an audio oscillator it was
found that the complete frequency
range, as originally planned, had been
attained. A not too predominant res-
onant peak at 80 cycles per second
was achieved. Although no sound pres-
sure meter was available, the output
appeared to be flat across the entire
range. The cabinet itself did not pro-
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AR BONDS

A GRAND TOTAL OF

Midwest Radio Corporation—since 1920, famous
for fine radios, and their factory-to-you selling
plan with savings up to 509 —looks to the post-
war future. To build the kind of radio you want,
they ask you now to submit a letter on the subject:
“What | Want In My Post-War Radio.” For the
11 best letters, Midwest will give $1,000.00 in War
Bonds. Letters must not exceed 200 words and you
may send as many entries as you wish. Letters will
be judged on the practical value of the ideas con-
tained,therein and the decision of the judges will be
final. In case of ties, duplicate prizes will be awarded.
All entries must be postmarked not later than midnight
Dec. 31, 1944. Contest open to all except employees
of Midwest Radio Corporation, their advertising agency,
and members of their families. Winners will be notified
on Jan. 31, 1945. Prizes will be awarded as follows:

First Prize ... .$500 in War Bonds
Second Prize . .$200 in War Bonds
Third Prize. .$100 in War Bonds

and eight prizes of a $25 War Bond each.

Send your entry to Contest Editor at
MIDWEST RADIO CORP., Dept. 11-K, Cincinnati 2, O.

Becensher, DAL 1338 ]
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Torture Test—DOUBLED

0%

The story of a transformer yanked back and forth from Pole to Equator

Men of the U.S. Army Signal Corps say that no mar-
ter where they run their lines,"It’s either too hot or
too cold.” To make sure equipment can take it, the
Corps runs the five-cycle humidity test.

They were giving this test to a Thermador trans-
former. They put it into a chamber, pressed a button
to get the bleak 50°below. They pressed anocher
button, the thermometer shot to the 197° of a blazing
equatorial noon. Five times they raised and lowered the
temperature. They watched. through the glass doors,
water dripping onto the transformers—condensation.

After forty-eight hours they took an ice pick to ger
at the terminals.

They wiped them dry, connected the current, threw

114

on the switch. If, after this torture, the transformer
could take 2,000 volts it would pass the test. They gave
itnot 2,000 but 4,000 voles, doubling the test—and, of

course, 1t took it! BUY MORE WAR BONDS!

THERMADOR ELECTRICAL MANUFACTURING CO.
3119 South Reverside Drive » Loy Angeles

X heaninon

TRANSFORMERS

DEFEAT HEAT

COLD  HUMIDITY

RADIO NEWS
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duce the hollow or boomy effect pres-
ent in bass reflex cabinets. Its tonal
quality was far superior to that usual-
ly obtained from home receivers.

The inside of the cabinet was lined
with 3-inch sound-deadening material.
This was used as it originally was
thought to be quite necessary. How-
ever, after construction it was appar-
ent that the use of this material could
be reduced or possibly eliminated en-
tirely. It may be well for the con-
structor to note the tonal quality of
the reproducer before attempting to
add the sound-deadening material. The
final result might prove that better
performance may be achieved if this
material be eliminated. Many indi-
viduals may prefer a decided bass re-
sponse for their particular choice; this
effect would be gained if the sound-
deadening material were eliminated.

The original idea for this type of re-
producer was taken from a patent
owned by William H. Hutter. The sug-
gestion was made that the reproducer
be used in a corner of a room with a
45-degree baflle directly above the
speaker opening (top of the column) to
reflect the sound waves horizontally
across the room. This method is not
suitable for use in a present-day home,
as the baffle detracts from the appear-
ance of the room.

By referring to the photograph, it
will be noted that a novel method was
used to reflect the sound waves. A
conical-shaped 1/16-inch copper spin-
ning was employed. This spinning,
housing some type of plant, adds to the
appearance of the unit. Sound waves
emanating from the speaker are re-
flected horizontally across the room by
this copper spinning. The cabinet then
can be used in any location in the
room. If no reflector of any sort was
used, the sound would be projected to-
wards the ceiling and an appreciable
amount would thereby be absorbed. In-
asmuch as this spinning would be diffi-
cult for any individual to construct, it
might be well to draw up a sketch and
have a local spinning company con-
struct the unit for you. Any orna-
mental form may be used to house the
spinning. It serves two purposes:
mounting the spinning itself, and add-
ing to the appearance of the unit.

In addition to the above, a 7%-watt,
110-volt blue bulb was mounted direct-
ly under the copper spinning. This
blue light also adds appreciably to the
final appearance of the unit. As an-
other thought, to add to the attractive-
ness of the unit a color organ effect
might be introduced, using three lights
of various colors to blend with the
particular tone being reproduced.

It is imperative that an amplifier of
high quality be used. Most amplifiers
are not designed to give the frequency
range nccessary and therefore your
own construction of an amplifier with
a definitely good output response be-
tween 70 and 14.000 cycles should be
used. Present plans call for an article
on such an amplifier to be published
shortly in Rapio NEws.

—30-
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anutacturers” Literature

Readers are asked to write directly to the manufacturer for the liter-
ature. By mentioning RADIO NEWS, the issue and page, and en-
closing the proper amount, when indicated, delay will be prevented

TUBE STORY

The part that the electronic tube is
playing in the war and some of the
painstaking engineering that went into
its development, is told in an attrac-
tively illustrated booklet, “It Was A
Tube They Wanted” issued by Amperex
Electronic Products.

Among the pictures and illustrations
of some of the workings of electronic
tubes, are many dealing with intricate
and intercsting plant operations. Pre-
cise small glass lathe operations, pre-
evacuation processes, production test-
ing, static and dynamic testing, and
many other operations are described
and illustrated.

The
ested persons upon application to Am-
perex Electronic Products, 79 Wash-
ington Street, Brooklyn 1, New York.

"YOUR COMING RADIO"

A preview of the postwar radio is
given to the public in a 28-page book-
let made available by the General
Electric Company.

Actual designs and information re-
garding the receiving sets which will
come off of the production line are
shown in some detail and the whole
story of performance is told in non-
technical language for the benefit of
the prospective purchaser.

General Electric Company advises
that a post card request addressed to
the company at 1 River Road. Sche-
nectady, New York, will bring your
copy promptly.

DUMONT REPRINT AVAILABLE

A four-page article on the testing of
photographic shutters, the measure-
ment of flash bulb characteristics, and
the calibration of diaphragms by
means of the cathode-ray oscillagraph
is available to the rcaders of Rapio
NEwS upon request.

In this application, the oscillograph
is used as a sensitive v.t.v.m. for meas-
uring small d.c. or a.c. potentials on
photocells. In combination with con-
venient photoelectric accessories, it is
feasible to carry out a wide variety
of light measurements.

The booklet, written by the engi-
neering staff of the Allen B. DuMont
Laboratories, is available upon request
to the company at 2 Main Street, Pas-
saic, New Jersey.

MICRO-SWITCHES
The general catalogue of the Micro-
Switch Corporation contains informa-
tion and engineering data on all types
of micro-switches for industrial and
electronic applications.

WwWWwW americanradinhicetary cam

hooklet is available to inter- -

While the entire output of micro-
switches is going to the armed services
at the present time, the company will
welcome inquiries from manufacturers
whose postwar products will include
one or more micro-switch applications.

The switches are manufactured in
several types of construction for va-
rious applications and include bDake-
lite, metal clad, explosion proof and
splash proof types as well as those for
aircraft and aircraft parts.

The catalogue will be forwarded to
engineers and production men upon
application to the Micro-Switch Cor-
poration, Freeport, Illinois.

ALLIED'S BOOK GUIDE

As a guide to the newest and best
literature on radio and electronics, the
Allied Radio Corporation has published
a small booklet listing the standard
works in this field.

Listings cover the field from the
simplest fundamentals to advanced
practices for the beginner, student, ra-
dio amateur, instructor, and engineer.
The catalogue is divided into various
classifications so that a reader looking
for a text or texts on u.h.f. can locate
all the material available at Allied
under the heading of u.h.f.

Copies of the booklet are available
without charge from Allied Radio Cor-
poration, 833 West Jackson Blvd., Chi-
cago 7, Illinois.

INSTRUMENT FOLDER

A four-page folder giving informa-
tion about several test instruments has
been issued for general distribution by
the Superior Instruments Company.

This folder describes the Model 710-
volt-ohm-milliammeter, the Model 560
industrial analyzer, the Model 610-B
megometer, and a new model voltage
tester.

Engineering and performance data is
furnished on each of the instruments
described. All of the instruments cov-
ered are now currently available under
a priority rating of AA-3 or better.

Persons interested in obtaining this
folder should address their requests to
Superior Instruments Company, Dept.
N, 227 Fulton Street, New York 7, N. Y.

SCHOOL CATALOGUE

The postwar future of electronics
has caused many persons to request in-
formation on how they can “get on the
bandwagon.”

In order to provide information on
the educational facilities available, the
Midland Radio and Television Schools,
Inc., have prepared an elaborate 48-
page book printed in four colors telling
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New  howe-study  couise In 3 velumes,  Covers every
topic of radio and electronics. Brush-up on useful radio
fundamentals, use the practical service hints, vrepare
tor a future in Electionies and Radio,

[ Volume |, Fundamentals of Radio and Electronics
Use the 13 lesnons of this volume to really underslmd
radio and electronics.  Parts. luhes (‘Ircuxt< tests.

large pages, all lessons size R1 . with in- 51
ctructors (ips, 201 eharts and mcmres index. .

Ol Valume 2. Receivers, Transmitiers. & Test Euumment
Superhets. commuamecation  receivers. oscillators, tran
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Lt:l euulpment signal rucers, AFC. television. and other
9 large le~sans and index. 103 heln- €1_5()
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[ Volume 3. Applied Electronics and Radie Servicing
lessons on photo-celi equipment. special radio receivers,
radio compass, frequency mMmeters, life-boat transmitter,
U.H.F. heating. clecironic shaping circuits. aircratt di-
rection finders. absolute altimeter, radar. metal locators.
special tubes. welding controls, voltage regulaturs. X-rays,
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SUPREME PUBLICATIONS
9 8. Kedzie Ave. Chicago 6. ILL.
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the part that the schools have played
in training Army personnel as well as
technically trained manpower for in-
dustry.

The school has outlined the various
types of courses which are available
in radio, electronics, and television.
Copies of the catalogue will be for-
warded to interested persons upon ap-
plication to Midland Radio and Tele-
vision Schools, Inc., 17th and Wyan-
dotte, Kansas City, Missouri.

RADIO COMPASS

The Bendix Radio Division has re-
cently made available to the public a
small booklet originally prepared for
the company’s employees, on the oper-
ation of the Radio compass.

The booklet is profusely illustrated
with line drawings. The explanation
of the operation of the compass is non-
technical and interesting. Various ap-
plications of this unit are explained,
within certain limits, and the possibil-
ities of its postwar uses briefly out-
lined.

Requests for this booklet should in-
clude the title of the publication, “The
Radio Compass” Address requests to
Technical Publications Section, Bendix
Radio Division of Bendix Aviation Cor-
poration, Baltimore 4, Maryland and a
copy will be forwarded without charge.

SWITCH DATA

The selection of multicircuit switches
for simultaneous control or indepen-
dent or interconnected electrical cir-
cuits has been simplified by means of a
new catalogue issued by Metallic Arts
Co.

This catalogue. which has been des-
ignated the MACO-MP448, includes de-
tails of dimensions, circuits, and me-
chanical actions of the company’s line
of “Featherweight” switches.

Twenty standard spring and contact
assemblies can be combined on the 3-
ounce Maco high-impact frame to han-
dle any desired number of circuits in a
single switch.

The catalogue is free upon request
to Metallic Arts Company, 243 Broad-
way, Cambridge, 39, Massachusetts.

RESISTOR GUIDE

A useful combination resistor guide
and calendar is being offered by the
Madison Electrical Products Corpora-
tion as long as the supply lasts.

The engineering data included on
the calendar gives valuable informa-
tion on wire-wound resistors.

There is no charge for the calendar
and it may be secured by writing direct
to Madison Electrical Products Corpor-
ation, Madison, New Jersey.

CANNON SOLENOIDS

A completely new bulletin covering
d.c. solenoids has been issued by the
Cunnon Electric Developmen: Com-
pany.

This 32-page bulletin contains photo-
graphs of the company’s full line of d.c.
solenoids, together with tabulated
data, dimensional drawings, wiring dia-
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grams, characteristic
charts.

These units are especially applicable
to aircraft installations as well as for
film winding mechanisms and cameras.

A copy of this booklet will be for-
warded upon request to Cannon Elec-
tric Development Company, 3209 Hum-
boldt Street, Los Angeles, 31, Califor-
nia.

and response

SOLAR CATALOGUE

An illustrated catalogue of the com-
pany’s mica capacitor line has been
issued by Solar Manufacturing Corp.

The capacitors illustrated and de-
tailed in this bulletin meet the Army-
Navy Specifications JAN-C-5 adopted
April 20, 1944. The booklet is large
sized with easy-to-read engineering
data on several types of capacitors.

All tables given in the catalogue are
simplified and the specifications cited
are complete. On every page where
receiving type micas are described, a
detailed 6-dot color code is given.

A copy of this bound catalogue sec-
tion is available to qualified persons
upon request to Solar Manufacturing
Corporation, 285 Madison Avenue, New
York 17, N. Y.

FARNSWORTH RELEASE

The Farnsworth Television and Ra-
dio Company is at present distributing,
upon request, their four-color booklet
entitled “The Story of Electronic Tele-
vision” to interested persons.

The subject of television has been re-
duced to everyday language in order
that the layman may get a clear idea
of what is involved in the successful
transmission of pictures. The work-
ings of the television camera is com-
pared to the workings of the human
eye, in order that the reader may grasp
the principles involved. Similar fa-
miliar analogies are used throughout
the booklet along with many colored
photographs and diagrams.

A copy of this booklet will be sent to
those requesting it from the Farns-
worth Television and Radio Company,
Fort Wayne 1, Indiana.

DATA SHEETS

The Lampkin Laboratories have re-
cently issued a new booklet giving en-
gineering data sheets for the com-
pany’s micrometer frequency meter.

Specifications are given for the Type
103 and 105 meters, including a descrip-
tion of each unit, principles of opera-
tion, design and construction, and op-
erating details.

Complete calibration charts and ta-
bles are included which provide an
easy method for determining the me-
ter’s fundamental frequency for meas-
uring any transmitter frequency from
100 ke. to 56 mc., and to interpolate
between the dial readings entered in
the standard calibration chart. The re-
verse calculations are easily obtained.

Copies of the booklet are available
upon request to Lampkin Laboratories,
Bradenton, Florida.
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Clarion ,

No, you are not suffering from astigmatism. The
spots before your eyes on this page bring a clear
view of things in storc for CLARION RADIO
dealers.

Features galore, soon to be announced to the
public through national advertising, will be a sen-

N

sation. They will answer one of the most critical
merchandising problems that will face the radio
dcaler.

Get the complete CLARION story. Write for
the name of the distributor in your territory. There
is still time if you act TODAY,

December, 1914
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CUT HOLES
FAST

in radio chassis

No tedious drilling . .. no reaming.. -
no filing! Saves hours of work. Cuts
clean, accurate holes for sockets, plugs,
other receptacles. Tool has three parts:
punchcuts through chassis, die supports
metal and prevents distoxtion,cap screw
is turned with wrench to ¢ut hole. Sizes
for holes %" to 3'4". For complete infor-
mation write Greenlee Tool Company,

1892 Columbia Ave., Rockford, lllinois,
WRITE FOR FREE FOLDER 5-119 $ w

W ﬂﬂM/mrM: : 5?"
GREENLEE

. A

( )
7/{/e widé lo
ac?uainl you wifA

STANWVYCR

R.F. COILS
anc/

_/4550cia fec[ _/44.12:71 é/l’ed

There is a Stanwyck coil for every appli-
cation in the Radio Frequency Spectrum —
coils that have met the requirements of
war and which will meet your requirements
when the war is won . . . Send for foider
describing our line and facilities.

STANWYCR
Il/l/inc/[n gt Comloan y

WORLDWIDE LOG OF
SHORT-WAVE BROADCASTING STATIONS

(Continued from page 55)

11.948 RADIO MOSCOW, MOSCOW,

—— USSR, To North America,
6:48-7:25 p.m. (news at beginning of trans-
mission). Also heard, 7:40-8:25 a.m. with
an all-English program. V.

11.950 RADIO MOSCOW, MOSCOW,
U.S.S.R. Reported as heard
becmed to North America, 811:30 p.m.
daily. English news at 8, @ p.m.; French
news, 11:15 p.m.

11.955 LONDON, ENGLAND (BBC). To

GVY Northern Germany and Poland,
4:30-7:15 a.m.; 11:15 p.m.-9:30 a.m. (Spe-
cial Clandestine Press, 5:45-6 a.m.). Tc
Southeastern Europe, 12 noon-12:15 p.m.
Tc Middle East, 5:30-5:45 a.m. To North-
ern Germany and Pcland, 7-7:15 a.m.
(French).

11.970 RADIO BRAZZAVILLE, BRAZ-

FZI ZAVILLE, FRENCH EQUATOR!
AL AFRICA. Heard irreqularly afternoons
and evenings. Reported 12 noon to 8:45
pm. and 1215 a.m. Free French news
bulletins in English, 7:25 p.m. Heard at
3 a.m. in French.  Identification, "Ici Ra-
dio Brazzaville.”

12.040 LONDON, ENGLAND (BBC). Tc

GRV  Australia, 1-5 am. To Japan
and Northern China;, 7-7:30 a.m. To In-
donesia and Southern China, 8:45.11 a.m.
To India, Burma, and Malaya, 11:15-11:45
am. (English). To Iran, 12 noon-12:30
p.m. (Persian). To Near East, 12:30-12:45

p.m. (Turkish). To Near East arid Arabia,.

12:45-2:15 p.m. To Cyprus, Malta, and

Gibraltar, 2:30-3:15 p.m. To South Amer-

ica, 6-9:30 p.m. (Latin American Service).

12.095 LONDON, ENGLAND (BEC). To

GRF ltaly and Central Mediterrane-
an, 6 a.m.-1:45 p.m. To Central Americq,
7-9:30 p.m. (Latin American Service).

12.115 ADEN ARABIA. Heard, 12:12-
ZNR 1:16 p.m.

12.120 "RADIO FRANCE" ALGIERS.
Heard occasicnally about 4
p.m., transmitting in French. Alsc re-
ported as signing on at 12 p.m.

12.130 BERLIN, GERMANY. Heard

DZE with news in English at 3 p.m.
Schedule, 8:30 a.m.-5 p.m. (Alsc reported
as heard 4-7:30 p.m. with Latin American
program.}

12.445 QUITO, ECUADOR. 6:30 a.m.

HCJB 11 p.m., generally. Broadcasts
in 13 languages, including English. Prc-
grams are of a religious character.

12.967 NEW YORK, N. Y. FEuropean
WKRD beam, 3:30-3:45 p.m. and 4:45-
5 p.m.

18.130 KHABAROSVK, SIRERIA,

—— U.S.S.R. Not heard regularly,
but when on is heard ketween 2 and 4
am. Allnative language. Signs off at
4 a.m. with music. Woman announces.

13.250 "SOMEWHERE IN ITALY.” Re-

ICD lays APHF ('Advance Press
Headquarters Forward” in Rome) daily at
approximately 7:50-9 a.m. and 6:30-7:30
p.m. to the networks in the U. S.

15.07¢ LONDON, ENGLAND (EBC). To

GWC varicus countries in Europe, 4
a.m.-4:45 p.m.

15.110 BERLIN, GERMANY. English

DJL. news beamed on Africa is

heard at 11:30-11:45 a.m. Gives prisoner-
of-war messages. Signs off at 12 noon.

15.110 RADIO MOSCOW, MOSCOW,
—— U.SSR. To North America,
6:48-7.25 p.m. (news at beginning of
broadcast).

15120 EERLIN, GERMANY. 911 am.
DXH2 )

15.13¢ BERLIN, GERMANY. Latin
DXL6 American program from Ger-
many is being heard, 5-7:30 p.m.

15.130 BOSTON, MASSACHUSETTS.
WRUS European beam, 10:45-11 a.m.
and 3:30-3:45 p.m.

15.140 LONDON, ENGLAND (BBC).. To

GSF  Near and Middle East and East
Africa, 1 am.-3 pm. To West Africq,
11:15 a.m.-4 p.m.

“ 15150 NEW YORK, N. Y. European
% WNBI . beam, 7:45 a.m.-3:30 p.m.

15.150 NEW YORK, N. Y. .Beamed to
WRCA " Brazil, 57:45 p.m. (Portuguese).

15.155 . STOCKHOLM, SWEDEN. North

SBT ° American beam in English, 11-
11:55 a.m. Of at 12 noon. On again at
1 pm. in' German; closes down at 2:10
p.m. Signs off with ringing of many
church bells.

15.160 TOKYO, JAPAN. To North

JZK  America, 11 am.-2:40 p.m.
News on the hour. To North America,
6:15-8:15 p.m. News, 6:20 and 7:20 p.m.
Also heard, 11 p.m.-4 a.m. Prisoner-of-
wdar messages are given during all news
periods.

15.160 MELBOURNE, AUSTRALIA.
VLG7 Reported heard, 5 p.m.-6 or 6:10
p.m

15.180 LONDON, ENGLAND (BBC). To
GSO West Indies and Central Amer-
jca, 12-12:15 p.m. (African Service).

15.180 LONDON, ENGLAND (BRC). To
GWO India, Ceylon, Burma, and
Malaya, 1-4 a.m. and 6:30-11:45 a.m.

15.180 MONTREAL, QUEBEC, CAN-
CBFZ ADA. (CBC). (Not in operation
at present.) (7,500 w.)

15.190 NEW YORK, N. Y. FEuropean
WOOC beam, 10:45-11:15 am. and
2:45-3 p.m.

15.200 BERLIN, GERMANY. A daily

DJB German transmission is heard
over the German Home, Overseas, and
Danish networks, beginning at 12 noon.

15.200 “THE VOICE OF FREE INDIA."
Reported heard, 11:30 a.m.
Cemes through with great volume at
times, but is extremely erratic.

15.210 ROSTON, MASSACHUSETTS.

WBOS Westinghouse Stations, Inc.
Eastern Scuth American beam, 5:30-8:15
p.m. (Spanish-Portuguese).

15.220 NATIONAL CONGRESS RADIO
—— (INDIA?). Reported heard from
12:15-12:50 p.m.

15.225 TOKYO, JAPAN. Heard 11 p.m.-
JLT3 4 a.m. To North America, 6:15-
8:15 p.m. daily. News, 6:20 and 7:20
p.m. Prisoner-of-war messages are given
during each news period.
(Continued on page 120)

L NEWBURGH NEW YORK
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’ Recently the Army-Navy “E” for
prodiction excellence was awarded
to Allen B. DuMont Laboratories, Inc.
In accepting this high honor, Allen B.
DuMont said in part:

"Qriginally the Navy 'E’ went to that
ship scoring outstanding marksman-
ship. Today that ‘'E’ again reverts to its
original meaning. We of the DuMont
organization make electronic guns.
Each cathode-ray tube contains an
electronic gun. We make those guns
as accurately as our skill, ingenuity
and conscientious inspection can

make them. Thus I hope that our 'E’
is the direct result of good electronic
marksmanship, as reflected by the re-
ports from various battlefronts.”
Electronic guns for victory! Such is
the DuMont contribution to the war
effort, made possible qualitatively by
years of pioneering experience, and
now quantitatively as well by a 400%
growth in personnel. In four large
DuMont plants and in several DuMont
laboratories, continuing electronic vic-
tories are assured for winning today’s
war and tomorrow’s peace.

= Write for literature on your business stationery. Free subscription to the bi-monthly
DuMont Oscillographer, if you are engaged in professional radio-electronic work.

© ALLEN B. DUMONT LABORATORIES, INC.

December,

1944
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PAPFER
and
ELECTROLYTIC

Dependability is @ MUST. The rugged.

durable Jllinois Capoccitors give you

moaximum satisfaction under the sever-
When
looking for “tough” condensers that
can be relied upon. choose “ILLINQIS,”

est of operating conditions.

ILLINOIS CONDENSER
COMPANY

1160 - NORTH HOWE STREET
CHICAGOD 10, ILLINOIS

NEWCOMB

// SOUND

EADY for immediate action
iy 3 anywhere ... only 39
it " pounds . .. acomplete, power-
ful sound system. Remarkable volume! Users
repart: practical on land up to V% mile; ot seq,
up to 2 miles.

Ideal for use in amphibicus operations, ship-fo-
ship communications where radio might be dan-
gerous, life saving operations, civilian or prisoner
control, cadet training, field instruction, any sim-
ilor activity.

Unit includes: microphone, amplifier, power
supply, loudspeaker. Write today for com-
plete specifications.

AUDIO PRODUCTS CO.
COMPLETE 50OUND SYSTEMS
Dept. M, 2E15 5. Hill 5t., Los Angsles ¥, Callf.

120

WORLDWIDE LOG OF

SHORT-WAVE BROADCASTING STATIONS
(Continued from page 118)

15.225 "THE VOICE OF FREE INDIA.”

—— Cloims to be broadcasting from
“right under the noses of the English in
India.” Heard, 11:30 a.m.-12:05 p.m. The
entire transmission in English commen-
tary of an anti-Allied flavor. Before the
sign-off, the announcer reads a "‘code”
message—ithis is a series cf numerals and
letters. An cmti-British poem follows, then
music, and the sign-off.

15.230 MELBOURNE, AUSTRALIA.

VLG8 Australian Brocdcasting Corpo-
ration. Beamed to Forces in Northern
Australia, 10-10:30 p.m. (English).

15.250 CINCINNATI, OHIO. The Cros-
*WLWK ley Corporation. Latin Amer-
ican beam, 5:30-8:15 p.m. European
beam, 8:15 a.m.-5:15 p.m. English news.
9.10, 11:45 am., 1, 2, 3, 4, and 5 p.m.

15.260 LONDON, ENGLAND (BBC). Tc

GSI  Central and South Africa, 11:30-
5 p.m. (African Service). To Iran, 6:30-
6:45 a.m. (Persian). To Near East, 6:45-
7 am. (Arabic and Turkish). To Near
East, 8:15-8:30 (Arabic and Turkish). Tc
Near and Middle East, 7-8 a.m. To Near
East, 9:45-10 a.m.

15.270 NEW YORK, N. Y. European
WCBX beam, 7-7:30 a.m., 1-1:15 p.m.,
3:15-3:45 p.m.

15.280 SAN FRANCISCO, CALIF. Gen-

KGEI eral Electric Co. Latin American
beum, 5 p.m.-12:45 a.m. (English). News
or commentary every hour on the hour.
(The United Network, Fairmont Hotel))

15.280 SAN FRANCISCO, CALIF. Gen-

KGEX eral Electric Co. Latin American
beam, 11 a.m.-5 p.m. (English). News or
commentary every hour on the hour. (The
United Network, Fairmont Hotel.)

15.300 LONDON, ENGLAND (BRC). Tc
GWR South America, 12-12:15 p.m.
(African Service); also, 7-7:30 a.m.

15.315 SHEPPARTON, AUSTRALIA

VLC4 Australian Broadcasting Corpe-
ration. Beamed to Western North Amer-
ica, 1:10-1:40 a.m. News, 1:10 a.m.

15.320 SYDNEY, AUSTRALIA. Aus

VLI3 iralion Broadcasting Corpora
tion. Beamed to Asia, 6:15-7:45 a.m.
(Chinese, English, Malay, Dutch). Beamed
tc Asia, 7:45-8 a.m. (Malay, English).

15.330 HSINKING, MANCHUKUO. 1-3
MTCY am., and 45 am. News, 1:30
and 2:30 a.m.

15.330 SCHENECTADY, NEW YORK
WGEGC General Electric Co. European
beam, 1:45-2 p.m. and 2:15-3 p.m. and
4:30-5:15 p.m.

15.420 LONDON, ENGLAND (BBC). Te

GWD Australia, 1.5 am. Te India,
Indonesia, and Southern China, 7-7:45
a.m. (Eastern Languages). To India and
Indonesia, 7:45-8:30 a.m. (English). Tc
India, Burma, and Maleya, 8:45-11 a.m.
(Eastern Languages). To India, Burma,
and Malaya, 11-11:15 (English news). In-
dia, Burma, and Malaya, 11:15-11:45
(English).  Tc North Africa, 1-2:15 p.m.
(Arabic and Turkish) Tec France and
Spain, 12:30-1 p.m.

15435 LONDON, ENGLAND (BBC). To
GWE Irag and Iran, 6-11 am. To
Central America, 11:30 a.m.-12 noon (Latin

American Service). Te Central America
and Scuth America (North of Amazon), 12-
12:30 p.m.

15.450 LONDON, ENGLAND (BBC). To
GRD Central and South Africa, 11:15
am.-1:45 p.m., and 1:453:15 a.m.

16.025 ALLIED FORCES HEADQUAR-

AFHQ TERS, ALGIERS. Heard irrequ-
larly in the morning, with pickups for
the networks, usually between 7-9 a.m.,
scmetimes to 12 noon.

17.700 LONDON, ENGLAND (BRC). To

GVP Mediterranean, 6:45-7 pm. To
Central and South Africa, Madagascar,
and Belgian Cengo, 5-6:45 a.m. and 7-9:30
am. To Central and South Africa and
Madagascar, 10:30 a.m.-12:15 p.m. To
Central and Scuth Africa, 7-7:15 a.m. To
Central and South Africa, and Belgion
Congo, 7:158 am. To Madagascar,
11:30-11:45 a.m.

17.750 BOSTON, MASSACHUSETTS.
WRUW European beam, 10:45-11 a.m.

17.760 SAN FRANCISCO, CALIF. As

EWID sociated Broadcasters. Latin
American beam, 4 p.m.-7:45 p.m. (Eng
lish). News or commentary every hour
on the hour. (The United Network, Fair-
mont Hotel.)

17.768 SAN FRANCISCO, CALIF. As

KWIX scociated Broadcasters. Latin
American beam, 11 a.m.-4 p.m. (English).
News or commentary every hour on the
hour. (The United Network, Fairmont Ho-
tel).

17.780 NEW YORK, N. Y. European
WRCA beam, 10 a.m.-2:45 p.m.

17.790 LONDON, ENGLAND (BBC). To

GSG India, Burma, and Malaya, 7-
7:45 a.m. (Eastern Languages). To India,
Burma, and Malaya, 7:45-8:30 (English).
Te India, Burma, and Malaya, 8:45-10:45
a.m. (Eastern Languages).

17.800 SYDNEY, AUSTRALIA. Aus-
VLI8 tiralian Broadcasting Corpora-
tion. Used irregularly.

17.800 CINCINNATI, OHIO. The Cros-
WLWO ley Corporction. Latin Amer-
ican beam, 5:30-6:45 p.m. (Spanish-Portu-
guese). European beam, 8 a.m.-2:30 p.m.
English news, 9, 10, 11:45 a.m.; 1, 2 p.m.

17.810 LONDON, ENGLAND (BBC). To

GSV  India, Ceylon, Burma, and Ma-
laya, 3:30-10:30 am. To Central and
South Africa, 6-11:15 a.m. To West Afri-
ca, 6-11:15 a.m.

17.870 LONDON, ENGLAND (BBC). To
GRP Central and South Africa, 11:30-
1 pm. To Africa (generally including
Angola and Moezambique), 7:45-8:45 a.m.

17.980 XAHUKU, HAWAIL On for the

KHE Army Hour, WEAF network fea-
ture, heard every Sunday from 3:30-4:30
p.m. EWT; relays all islands in the South
Pacific but not the continent of Australia.

18.025 LONDON, ENGLAND (BBC). To

GRQ South America, 11:30 a.m.-12
noon (Latin American Service). To South
America (Scuth of Amazon), 12-12:30 p.m.

21.470 LONDON, ENGLAND (BBC). To

—— Central and Scuth Africa, 6-
11:15 a.m.

—B0-
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Casting the International Meter Rods
in Paris 1874. The degree of accu-
racy attained 1/10,000.00¢ of a quad-
rant of a ierrestrial meridian.

TRANSMITTING

TUBES

December,

1941

N every art or craft, the work of some acknowledged master

scts the standard.

Since 1934 UNITED has won recognition by specializing
exclusively in the engincering, design and building of trans-
mitting tubes which are unchallenged for excellence. UNITED
tubes excel in every electronic application . . . including radio
communication, physiotherapy, industrial control and electronic
heating. In these and other applications, tubes by UNITED con-
tinue to win top honors for uniformly dependable performance.

In communication equipment for airlines, commercial broad-
casting, police radio stations and other vital civilian services,
UNITED transmitting tubes set the standard. Accept nothing
less than UNITED quality tubes for your requircments.

Ovrder direct or from your electrouic parts jobber.

@ UNITED ELECTRONICS COMPANY

NEWARK, 2 New Jersey

Transmitting Tubes EXCLUSIVELY Siace 1934
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have you
sent for

your SHURE
REACTANCE
SLIDE RULE?

Thousands ot engi-
neers and technicians
find the Shure Reac-
tance Slide Rule help-
ful in radio computa-
tions. Simplifies prob-
lems ‘in resonant fre-
quencies, circuils,
inductances, conden-
sers. Range 5 cycles
per sec. to 10,000
megacycles. Complete
with instructions.
Send 10¢ in coin to
cover handling,

CERGTHERS

SHURE BROTHERS
225 W. Huron St., Chicago
Dept. 174X

Designers and Monu-
{octurers of Microphones
and Acoustic Devices

HILEGFHONEL

2 ifj 1l 8

o e VIGTORY

for the durelien . ...,

cornish

WIRE COMPANY,
15 Park Row. Mew York City, NewYork
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Training in the C.A.P.
(Continued from page 47)

beam. A fresh sheet of paper is set
up for each student and the direction
of the range courses altered each time.

This is a device for automatically
transmitting over an amplifying sys-
tem, the “A” and ‘“N” range signals.
These are actuated by a motor-driven
pair of ¢ams, the motor being a 331%-
r.p.m., phono-motor with the governor
and turntable removed. The speed of
rotation of the cams should be about
60 r.p.m. so that one “A” or “N” char-
acter is transmitted each second, this
being the actual transmission speed
of airway$ range signals. A 78-r.p.m.

tact which corresponds to the oppo-
site quadrant signal. Thus, this sys-
tem will closely approximate the real
range signals since, except when fly-
ing through the center of a quadrant,
a very faint background can be heard
if the receiver volume is turned up,
and becomes slowly louder as the beam
is approached. If some contact thump
persists on the continuous tone, the
resistors shunting the switch contacts
may be reduced to about 50 ohms.
This will effectively clean up the
steady signal, but has the disadvan-
tage that the background tone on the
open contact, described above, becomes
louder, and may be present when a
strong “A” or “N” is required such as
when flying down the quadrant bisec-
tor.

motor can be fudged down to 60 r.p.m. The ‘“A-N” fader is self-evident.
if it has a speed This is a 200-ohm
regulator. If the wirewound poten-
motor has a con- RAPDICODDITIES tiometer of 10 to

stant speed of 78
r.p.m. it can be left
at this speed since
the “A” and “N”
characters even at
this speed are
plenty slow. As
seen from the pho-
tograph and from
Fig. 3, there are
two identical cams
cut so as to each
provide one dot,
one dot-space, one
dash and one dash-
space. These cams
are mounted back
to back with a
spacer between
them and so
aligned that the
dot of one cam is
lined up with the
dot-space of the
other. The cams,
therefore, become

There is a class of electron tubes with
liquid cathodes.

The terms anode and cathode do not
literally signify “in” and “out,” as most
radio men are inclined to believe, but
actually mean “up” and “down.”

Only 25 percent of the numerous metal
receiving tubes make use of all eight
base pins.

There are some old-timers among elec-
trical apparatus. For instance, the elec-
tric current was discovered 157 years
ago; the electric battery is 144 years old;
rubber-covered wire, 131 years; and the
electromagnet, 118 years.

The harmonica is said to have been in-
vented by Sir Charles Wheatstone of
Wheatstone Bridge fame.

Insolation is the treatment of disease
by means of sun baths.

A chap named Waftts won a radio train-
ing course offered by superpowered
WLW.

DB oil (name has no connection with
radio terms) is used in manufacturing

25 watts capacity.
This type of con-
trol is linear
wound and has the
disadvantage that
its adjustment is
very broad over
the center area
which corresponds
to the on-course
steady signal. This
is because the ear’s
perception of loud-
ness follows a log-
arithmic scale. To
be perfect, this
control should
have a logarithmic
taper each side,
away from center.
(No such unit is
commercially
available). How -
ever, this is not a
serious objection,
in fact its wide ad-

so interlaced that | radio condensers.

one switch or the

justment through
the on-course sig-

other is riding on a
lobe. Each cam works against the
lever of a “micro” or “‘mu” type switch.
As seen from the circuit diagram,
Fig. 2, the “A” and “N” switching is
done in the output circuit of the am-
plifier.  Attempts to provide this
switching in the input circuit proved
difficult, due chiefly to loud contact
“thumping” with each make and break
of the circuit. This was most evident
when the two signals were balanced
for uniform output, simulating the
continuous on-course tone. This was
also partly the case even with the
switching arranged in the output line.
Because of slight overlap of the cam-
switches, momentarily closing both
contacts, there is a loud thump or
click. which prevents a clean, continu-
ous tone. This was remedied by the
100-ohm resistors shown across each
switch contact. These resistors serve
two purposes: first, they help to re-
move contact thump due to current
surges on breaks; and secondly, they
provide a faint signal on the open con-
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nal, makes it pos-
sible to quickly and easily find that
fine-feathered edge to the right of the
center of the beam, a traffic regulation
which all good pilots observe.

The resistance of the “A-N” fader
is not critical, but by making it large
compared to the output impedance of
the circuit, attenuation of the signal
not wanted results from the large
amount of series resistance it presents
to the signal from the opposite quad-
rant. That is, suppose we wish to in-
dicate a signal when the plane is in
the “A” quardant, but not in the cen-
ter of the quadrant, as in the case of
plane 2 in Fig. 1. In this case, the
“A” signal will be very distinct with
the “N” signal only weakly audible.
In this situation the fader arm is
moved to the “A” end of the poten-
tiometer but not to the extreme end.
There should be about 10 ochms of re-
sistance left between the “A” end and
the arm, leaving 190 ohms between
the arm and the “N” end. This is a
voltage division of 1 to 19, or expressed

RADIO NEWS
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The motor and cam unit dismantled. Be-
cause in this case a 335 r.p.m. phono-
graph motor happened to be available,
it was utilized by removing the governor
and altering the field current in order
fo bring the speed up to 60 r.p.m. A
standard speed motor of 78 r.p.m.
should preferably be used. The switches
on the right are two mu switches with
type V actuator lever. They are fas-
tened to o mounting plate which is
screwed to the motor casting.

in terms of loudness, the “N” signal
will be about 25 decibels weaker than
the “A” signal; the “N” is faintly au-
dible by straining the ears. This is
abaut the correct level relationship
for the position of the plane, number 2

The volume control is a conven-
tional ““T”" pad designed for a 15- or
8-ohm line, depending upon the voice-
coil impedance of the loudspeaker.
The only time it should be turned on
full is when our hypothetical plane is
close to the station on the edge of the
cone of silence. As the station is ac-
tually crossed, the volume is quickly
reduced to zero. The instructor oper-
ating the control box must clearly un-
derstand that the correct application
of the volume control is as important
as the “A-N" fader. The increase or
decrease of the volume level indicates
to the student whether he is approach-
ing or receding from the station, and
this is judged from the general vol-

ume intensity, independently from the |

“A-N" relationship.

The entire class watches the stu-
dent’s performance, and as he finally
gets onto the beam and approaches
the station, the increasing volume
Jevel raises the tension of the ob-
servers in the classroom.

The equipment constructed by the
writer and shown in the accompany-
ing photographs is very compact in de-
sign. The amplifier. oscillator, motor,
cams and Joudspeaker are all enclosed
in a single case. The control box con-
taining the volume control and fader
are installed in a separate small box
and connected to the main unit
through 25 feet of flexible cable. The
1000-cycle tone is provided by rewir-
ing the usual input stage of the am-

plifier to act as a regenerative feed- |

back oscillator with values of capacity
and resistance to oscillate at about
1000 cycles, which is close to the au-
dio-frequency tone of the radio range
signals (actually 1020 cycles). It is
not necessary here to go into a discus-
sion of oscillator or amplifier design
as anyone attempting to construct this
device should have such basic knowl-
edge, and besides there is today a sur-
feit of published data on oscillators
and amplifiers.
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that in use when the war began. New
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ceees LETTERS -----

FROM OUR READERS

SUGGESTED ARTICLES

Q?l SHOULD like you to know of my

hearty approval of your publish-
ing articles that deal with electronics
aside from radio. For example, the
articles in the June issue entitled ‘Col-
orimetry’ and ‘Electronics in Medical
Science’ are of the type.

“While I am interested in radio, I
am als»s greatly interested in the ap-
plication of electronics to other fields,
including photography. I believe that
a paper concerning the construction
of a phototube and a photocell ex-
posure meter would be of wide in-
terest, especially if applied to general
indoor, and photomicrography and pro-
jection printing.”

Sincerely,
Dr. G. H. KLINIK, Jr.,
Samaritan Hospital,
Troy, New York.

May we suggest that Dr. Klinik read
Myr. Albert A. Shurkus’ article “Radio-
metric Elements” in the July, 1944 is-
sue of Rapio NEWS for a starter?

* * *

POSTWAR DUMPING

?PIN YOUR January edition of Rapio

NEwS, an item in your column
entitled ‘For the Record’ came to my
attention. A reference was made to
the radio equipment now in use by the
Armed Forces. Quote, ‘We have found
that one of the worst things that could
happen after the war is won would
be to have huge supplies of equipment
returned and dumped on our shores
where it would be sold to every Tom,
Dick and Harry at ridiculously low

prices. This happened at the end of
the last war. It must not happen
again.’

“I hope that this does not mean that
these costly and much needed pieces of
equipment should be destroyed. Such
a move in a supposedly civilized coun-
try would be unheard of.

“Almost as bad, they might be
bought by a few large concerns for a
lump sum and resold at fabulous
prices.

“I know of no country which would
allow such stupidity, radio manufac-
turers or no radio manufacturers.

*“It is my belief that if these radios
and test instruments were made avail-
able to every ‘Tom, Dick and Harry'
at reasonable prices, instead of being
detrimental to the radio industry, it
would tend to warrant new equipment
of the same nature and more of mod-
ern design, as the present types will
soon be obsolete.

“Also, I feel that every effort should
be made to increase the interest in the
radio field. I can see no reason for
concern on the part of the manufac-
turer, instead business should be bet-
ter than before ‘Pearl Harbor.

“I enjoy Rap1io NEwsS very much and
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look forward to every issue, keep up
the good work.”
Prc. ROBERT H. ANDERSON,
Burma Theatre.
If returning equipment is sold at
decent prices—there will be no trouble
—but will it? Time will tell.

* * *
MORE ON SCREWDRIVER MECHANICS
ee UST because a man takes

®ee® ,icstand passes his the-
ory with high marks, doesn’t mean
that he will be a good repairman. That
has been proven time and time again:
good on theory—but a poor mechanic.

“If exams are to be required, the
man should be given a test of theory
of operation on radio receiving sets,
phono operation, and he should have a
fairly good maintenance background
of television and FM. After all, experi-
ence is the best teacher.

“At the present there are a lot of
bootleg repairs at so-called low prices.
There is plenty of overcharging too.
Much of the blame goes to the big
chain stores who employ servicemen.
They are the biggest offenders in radio
servicing. They offer some ‘special’ in
repair work and the final outcome is
that the customer pays double. The
so-called fifty-cent call giving a com-
plete check and some minor repairs is
an impossible situation.

“A fair plan to everyone when this
mess is over might include:

1. Every town have standard of co-
operation regarding standard prices
for standard repairs.

2. Biweekly meetings should be held
and complete checks made to check on
shop participation in the standardiza-
tion.

3. Monthly classes on new develop-
ments and a review of theory and other
discussions. -

4. The establishment of standard
working hours for all shops to give the
serviceman better working conditions.

5. Establish fixed penalties for shops
violating the service rate code.

6. Provide help and assist service-
men who are losing out because of dif-
ficult service problems or lack of in-
formation.

“This plan is as good as can be ex-
pected—the trouble with radio service-
men is that they don’t stick together.

“If a license plan is adopted, it
should be an exam dealing solely with
the field of radio servicing. I am not
as fortunate as you, Mr. Berger. Yes,
there are lots of us in the same posi-
tion. too.”

S/Sgt. Leo A. Midi
Somewhere Overseas

Q?AFTER being shipped from

France to England because of
a wound I received at the front, I find
myself sitting up in bed, which gives
me time to catch up on my reading.

www americanradiohistorv com

To my surprise I found they have cop-
ies of Rap1io NEws which was my favor-
ite magazine back in the states.

“Your technical information is what
I like about it, but I wish to express
my opinion on ‘Screwdriver Mechan-
ics’ in answer to Mr. Berger in the
‘Letters from Our Readers.

“He seems to think that the screw-
driver mechanic is the jinx to radio re-
pair work, and that something should
be done to knock them out of their so-
called business, by licensing all repair-
men.

“Mr. Berger should bear in mind
that all people won’t care whether the
repairman is licensed or not, they only
want their radios fixed.

“Wholesale houses and manufactur-
ers will sell parts to anyone—which is
why they are in business. Thus, the
screwdriver mechanic still can oper-
ate; he won’t have to advertise—he
will get customers without that advan-
tage.

“Besides, a screwdriver mechanic is
the guy who helps the poor people out,
the people whose only recreation is a
radio. When a poor man’s radio goes
on the blink, the S.M. fixes it for ap-
proximately 75% of the charge made
by the “richman’s radio repairman.”
This is the reason we soldiers let our
buddy S.M. fix our radios instead of
taking them into town. There is room
for all, why cut your buddy’s throat.”

S/Sgt. Johnny Meyers
Somewhere in England

Qel WAS fortunate enough to ac-

quire a copy of Rapio NEws for
August, 1944, and the contents were to
me like a letter from home.

“I would like to comment on a let-
ter sent in to you by Samuel Berger of
Eatontown, New Jersey.

“I am an administrative N.C.O. in
the Air Forces in Italy and have been
doing administrative work for the
army for nearly four years. In my
spare time (I have little), I have been
studying radio and television with the
N.R.I. I never repaired a radio, never
worked on any but my own, and theory
is my sole knowledge of radio at the
present. I've studied hard for two
years under trying conditions and I'm
still studying. Mr. Berger is in favor
of every radio technician having a test,
and if possible obtaining a license. Al-
though, I doubt if I could pass such a
test on theory alone, I agree 100% with
Mr. Berger.

“Thousands of men to be released by
the army who attended radio school
will pry into that field as so-called
screwdriver mechanics. Most of these
men are taught the army way and with
what they were taught will try to en-
ter into something larger than they
were prepared to cope with.

“I hope to attend a recognized radio
school after the war to acquire my
practical experience, and when fin-
ished, I want to be able to have some-
thing in return for the hundreds of
hours I studied and the many nights I
remained in camp to get ahead a little
faster.

“*Screwdriver mechanics are similar
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to many amateur photographers; they
profit by fooling the public, not satis-
fying them.

“l may never get a license to be a
radio technician, but I still say, give
the guys that sweat blood to acquire
the necessary know-how to be a good
radio technician a chance to reap
something for his efforts. This will
benefit these men and you must agree
with me, it will benefit the public.

“More power to you, Mr. Berger, I
hope you win your point and it be-
comes a reality, giving the man that
studies for years a chance to earn a
living wage.”

S/Sgt. Frank G. Brockerman
Somewhere in Italy

The pros and cons are still pouring
in. All ideas on the subject are very
welcome and we hope that someday
some agreement will be reached.

* * *
CONSTRUCTION ARTICLES
ee OUR October issue is much bet-
ter than some. What I refer to

" is the article on ‘Noise Supression on

Small Boats,” by H. B. Davis.

“Of several readers hereabouts, they
say fine! What they also hope for is
some construction articles and al-
though many of us do not have the
parts or equipment to construct at this
time, some have and so we all like to
read about the ‘darned things.’

“What say? Well, I do not want to
suggest the unfeasible, but here’s hop-
S Henry A. Sherwood

Bridgeport, Conn.

“P.S. This letter is a compliment,

not intended to be a criticism.”

Thank you for the bouquet, Mr.
Sherwood. We have scheduled many
construction articles for forthcoming
issues which should interest you and
your fellow readers.

* * *
REQUEST
QQWE have enjoyed Rapio NEWS a
lot, especially the articles on
utilities, such as the ones written by
Mr. Turner.

“So far, we haven’t come across any-
thing regarding direct-reading elec-
tronic frequency or deviation meters.
If you put some articles in the future
issues pertaining to those subjects, we
will certainly be appreciative.”

Very truly yours,
Some of your Readers

A frequency-deviation meter for
broadcast wuse appears in this issue.

| Your other request will be fulfilled

shortly, as another article is being
planned for a forthcoming issue.
* * *

.. OU had a splendid cover on the

September issue, but the chap
sitting in the chair unfortunately ap-
pears to be asleep.” .

~ A Reader
Hartford, Conn.

This will make the instructor very
unhappy — unless the “chap” thinks
better with his eyes closed.

—30-
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Approach Control
(Continued from page 27)

cedures and method of operation, it
was recommended by this conference
that approach control be inaugurated
on a trial basis for LaGuardia Field,
New York. After the trial at New
York and based on experience at that
location, it was agreed that considera-
tion then would be given to the matter
of possible further expansion of these
procedures to other locations.

During the summer and fall of 1940,
approach control was operated at New
York by Civil Aeronautics Administra-
tion airway traffic control personnel in
the LaGuardia control tower. Various
communication channels were used,
including the low frequency transmit-
ter of the control tower, the voice
channel on the Civil Aeronautics Ad-
ministration radio range serving La-
Guardia Field and a 75 megacycle
transmitter, transmissions from the
latter being received by -aircraft over
the regular receiver installed for 75
megacycle marker reception.

None of these channels proved satis-
factory, and further trial of approach
control procedures at LaGuardia Field
was temporarily discontinued during
the winter of 1940-1941. However, by
the spring of 1941, each air carrier
company using LaGuardia Field had
made arrangements to provide a trans-
mitter on one of its assigned high fre-
quency channels which could be used
by the approach controllers in commu-
nicating with the various air carrier
aircraft. This resulted in tying five
high frequency transmitters together
so that the approach controller could
talk over all five at once, or over any
one or a combination of transmitters,
as desired. It was soon found, how-
ever, that this arrangement was not
satisfactory due to considerable inter-
ference with other transmitters of the
air carriers at different locations using
the same frequency, and this plan of
communication subsequently was
abandoned.

The next plan for approach control
at LaGuardia Field was placed in
operation during the latter part of
1941 and remained in effect for the
first part of 1942. This plan involved
the use of a transmitter operating on
3117.5 kilocycles for transmission to
all air carrier aircraft using La-
Guardia Field. By that time, air car-
rier aircraft had been equipped to re-
ceive on this frequency as it had been
assigned for their use as an air to
ground channel.

The tests of approach control using
this communication channel were
highly satisfactory and resulted in cut-
ting delays to aircraft arriving and de-
parting at LaGuardia to % of what
they formerly were. By the summer

-of 1942, everyone having experience

with approach control at LaGuardia
Field agreed that it was definitely
worthwhile and an essential improve-
ment in the air traffic control service.
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However, it was necessary by that
time to discontinue the use of the
ground transmitter on 3117.5 kilo-
cycles since use of that frequency orig-
inally had been authorized only as a
temporary measure since it was not
considered suitable by the frequency
allocation authorities as a ground
transmitting channel.

Establishment of Approach
Control by CAA Control Towers

With the operation of airport traf-
fic control towers by the Civil Aero-
nautics Administration, commencing
in the latter part of 1941, one of the
early problems in connection with ap-
proach control was overcome. This
problem was the matter of the per-
sonnel operating the approach con-
trol service and issuing the approach
control instructions. With Federal
personnel operating the regular air-
port traffic control service, providing
approach control became merely a
logical extension of that service. In
other words, Federal operation of air-
port traffic control towers meant that
airport traffic control no longer was
limited to protection of contact flight
rule traffic, but could also include in-
strument flight rule protection while
the aircraft were on and in the vi-
cinity of the airport. Obviously, the
control of instrument traffic by the
control tower had to be closely co-
ordinated with and under the general
supervision of the Civil Aeronautics
Administration airway traflic control
centers.

Included in the operation of airport
traffic control towers by the Federal
Government was the establishment of
an organized training program. This
involved organizing an air traffic con-
trol training center at the headquar-
ters location of each of the seven Civil
Aeronautics Administration continen-
tal regional offices. These training
centers, still in operation, make use of
a simulated airway traffic control cen-
ter, a simulated airport traffic control
tower and one or more classrooms. A
Link trainer is provided in which air
traffic control and other CAA person-
nel are given instrument flight instruc-
tion. As a result of the use of these
training facilities and of carefully
planned on-the-job training, the per-
formance of all personnel in CAA air-
port traffic control towers and airway
traffic control centers today is at a
uniformly high level. The personnel
in the control towers have been trained
not only in regular airport traffic con-
trol operation but also have been pre-
pared especially for approach control
service.

During the latter part of 1942 and
all of 1943, the Civil Aeronautics Ad-
ministration conducted further tests of
approach control procedures, particu-
larly in connection with providing suit-
able communication channels from the
control tower to aircraft. After sev-
eral conferences with Army, Navy,
air carrier, airline pilot, and private
pilot representatives, it was agreed

| that approach control should be es-
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tablished on a trial basis at certain se-
lected locations by using the voice
channel of the Civil Aeronautics Ad-
ministration simultaneous radio range
as the channel for approach control
instructions. By April 15, 1943, con-
trol towers at 17 locations had been
equipped with a microphone and other
associated apparatus required to op-
erate the voice channel of the local
radio range when necessary in con-
nection with approach control service.

Following further tests under this
plan, the air carrier companies and the
airline pilots decided that they did not
consider it practical to receive ap-
proach control instructions over the
voice channel of the Civil Aeronautics
Administration low frequency radio
ranges. Therefore, revised procedures
were established whereby approach
control instructions would be issued
to Army, Navy and private aircraft
over the voice channel of the radio
range, and, as a temporary expedient,
to air carrier aircraft over the control
tower’s low frequency transmitter or
over airline radio facilities by inter-
phone relay of instructions from the
airport traffic control tower to the lo-
cal air carrier company radio station.

Experience has confirmed the sound-
ness of the basic idea of approach con-
trol. The control procedures and the
flight procedures have been developed
and the only problem remaining is the
provision of a fully satisfactory com-
munication channel.

Improvements Planned
for Near Futnre

The most promising prospect for
providing a suitable communication
channel for approach control in the
near future appears to be use of very
high frequency (v.h.f.) transmitters in

(Continued on page 142)

U.N.F. Course
(Continued from page 58)

be acted on by changing values of the
a.c. voltage and its velocity may now
be changed in the wrong direction.
All this, of course, is in conjunction
with the workings of the Klystron
which probably should be reviewed to
completely understand this explana-
tion.

To make sure that the electron
spends only a short time in the cavity-
resonator space, the center section of
the resonator is reduced by placing the
sides closer together. On either side
of this section, however, the distance
between the walls is made greater.
Thus, it is due entirely to the electron-
transit time that this change occurs.
There are other shapes that the cavity
resonator can assume and some of
these are shown in Fig. 8(A), (B) and
(C). Note again that in each case that
part of the resonator that allows the
passage of electrons has been made
quite narrow so that very little time
will be spent in going from one side
to the other. In the foregoing only

" RADIO NEWS
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ALL TRANSMISSION LINES ARE? IN LENGTH.

Fig, 7
wave transmission lines.

The process of building a cavity resonator from a large number of Y-
The dotted circular line shows a cylinder that would

be derived if there were an Infinite number of these Y4-wave transmission lines.

electrons have been used to excite the
resonator and this has been described
in detail. Of course, it has probably
occurred to the reader that if a hole
or opening of some sort is made on the
side of the chamber and an antenna is
inserted, energy in this radiator may
also start the oscillations going.
When these resonators are designed.
the grid spacing is a very important
consideration and often can prevent a
Klystron from oscillating properly. 1t
has been found that the electrons
should traverse the intergrid space in
one half cycle or less, preferably less.
To achieve this, either one of two
things can be done. First, a high ac-
celerating voltage could be placed on

Fig. 8.

(A. B, C) Three possible forms of cavity resonators.
through which the electrons must pass is made quite narrow.

the control grid or on the collector
anode placed some distance beyvond the
second set of grids, the catcher reso-
nator. The limitation on the amount
of this voltage will be determined by
the size of the power supply and the
allowable heat dissipation of the Kly-
stron tube. It must be remembered
that electrons that travel faster, hit
the intervening grids and collector
plate with greater force and this gives
rise to large amounts of heat. Water
cooling and increased size of the col-
lector anode would be solutions of the
greater heat. but these have the dis-
advantage of making the apparatus
bulkier.

The second way to cause the elec-

In each, the point
(D) Diagram of

the Klystron cavity resonator, showing a comparison with that of the rectangu-

lar resonator at (E).

Electron-transit time is responsible for the difference.

www americanradiohistorv com
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trons to spend less time between the
grids is to place these closer together.
The limitation on this method arises
from the fact that too close a spacing
will cause the tuning of the oscillator
to be critical and may even prevent it
from starting. Thus, it is between
these two conflicting factors that cav-
ity resonators and their center grid-
like structures must be designed.

The resonant frequency of a cavity
resonator may be changed within
rather small limits by means of a
screw arrangement that compresses
the sides of the enclosure together. In
an oscillator, there are two of these
resonators and, hence, both must be
tuned to the same frequency. This is
a procedure that requires some time,
so that generally the frequency is set
once and left in this position. More
information about cavity resonators
will be given in the next article.

(To be continued in Feb. issue)

Modernize
Your Osecilloscope
(Continued from page 50)

is attached, capacitively, to a degree
ranging from negligible on power
stages to a considerable amount on
high-gain input stages. In order to
prevent leakage of high voltage from
the scope into input stages under obser-
vation, it is important that the ground
terminals of the amplifier and the
scope be tied firmly together and
grounded.

Waves appearing on the screen of
the scope from a stage under observa-
tion, which do not check with the input
wave shape, can be identified and their
source determined. For instance, if an
amplifier is being checked with a 400-
cycle audio tone and a 60-cycle wave
appears modulating the 400 cycle, it
will indicate that hum is entering the
stage from some cause. If a 120-cycle
wave appears it usually will indicate
power supply ripple due to insufficient
filter. 60- and 120-cycle waves are
easily identified by turning the sweep
to 60 cycle. A single loop of almost
any shape (depending upon the phase
relations of the vertical and horizontal
voltages) will indicate 60-cycle hum. A
double loop of a figure 8 shape, either
elongated or squashed down, will indi-
cate 120 cycle. It is possible to get
straight lines in both of the above
cases if the phasing is exactly such as
to give such a pattern but usually
there will be enough of a loop to iden-
tify the frequency.

Voltages can be measured with the
oscilloscope if the vertical gain control
is calibrated in terms of volts neces-
sary to produce a certain deflection on
the screen. For instance, if 1-volt
peak input voltage will produce 4"
deflection on the screen, a %" deflec-
tion will correspond to about 1.5-volts
input. By employing the oscillograph
in measuring the voltage at the input
and output terminals of an audio stage,
the stage gain can be determined with
a fair degree of accuracy.

You will find that from a practical
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standpoint if an audio amplifier wiil
pass a sine wave which looks good on
the scope at the output terminals you
can be fairly sure that the harmonic
distortion in that amplifier hardly can
be heard. The mere visual inspection
of the output wave will reveal distor-
tion more quickly than the ear.

Short-Wave
(Continued from page 54)

heard 10:00 a.m.-12 noon; English
news, 10:50 a.m.; BBC news relayed at
11 a.m. (R-7).

JVU3, 11.89 mcs., Tokyo, is heard
4:40-6:15 a.m.; news, 4:40 a.m.; “Zero
Hour,” 5-6:15 a.m. in English (R-4).

JZI, 9.535 mecs., Tokyo, 11 a.m.-2:40
p.m. to West Coast, has replaced JZK,
15.16 mes.; JZI is heard R-9.

CB. . ?, 11.855 mecs., Santiago, Chile,
is heard 8-11 p.m. This is a new sta-
tion and is heard R-6-8.

RNB, 11.645 mcs., Leopoldville, signs
off now at 8:45 p.m.; then relays BBC’s
North American Service from 9 to
10:15 p.m. (R-9).

RNB, 9.785 mcs., Leopoldville, relays
the BBC's North American Service
from 10:30 p.m. to 12:45 a.m., since
October 8. Heard R-9. (The BBC'’s in-
formation bulletin lists this broadcast
from 9:30 p.m. to 12:45 a.m.)

RADIO CONGO BELGE, 9.385 mcs.,
Leopoldville, is heard 12 midnight-2:30
a.m. in French and Dutch.

RADIO SHONAN, 11.88 mcs., Sho-
nan (Singapore), Malaya, is heard ir-
regularly 8-9 a.m. in native language
(R-4-5).

JVW2, Tokyo, is now on 9.675 mcs.
instead of the previously reported fre-
quency of 9.69 mcs. It is heard 4:40-
7:15 a.m., with news in English at the
beginning of the transmission.

The Pacific Service of the BBC from
London now starts at 2:45 a.m. and
runs to 5:45 a.m.; heard best on West
Coast over GRM, 7:12 mcs., to 4 a.m.,
while GRX, 9.69 mcs., and GVZ, 9.64
mcs., are “weak” to “fair.”

According to announcement heard,
GSU, 7.26 mcs.,, and GSL, 6.11 mecs.,
start at 6 pm. EWT in the North
American Service of the BBC, regard-
less of what printed schedules declare.

Sweden or Switzerland are not heard
during afternoons. HEKS, 7.38 mcs., is
heard from 9:30 to 11 p.m.

Radio Atlantik, 7.42 mecs., is audible
8-10 p.m. irregularly.

None of the liberated countries has
been heard as yet out here.

Radio Centre, Moscow, is heard only
on 9.565 mcs., 7:40-8:20 a.m.,- and on
15.11 and 15.23 mcs., 6:47-7:15 p.m.,
both transmissions being in English.
Other transmissions to North America
are not being received on the West
Coast well at present.

The Home Service of the U.S.S.R., on
9.565 mcs., is heard well daily from 10
pm. to 1l am.

Reception of the All India Radio is
getting better. Five of these transmit-
ters are heard well from 8 a.m. till
noon, not counting the 4- and 3-mega-
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cycle bands which we have not had
much luck with here due to bad local
station QRM. Evenings, VUD3, 7.295-
7.30 mcs., is fair only.

VUDS6, 9.63 mcs., at 10 a.m., over-
rides CBFX in Montreal completely;
should have a still better signal later
on, providing QRM will not spoil its
quality.

Reception from Europe is improving
evenings—that is in the 6- and 7-mega-
cycle bands; the 9-megacycle band
fades out by 10 p.m. EWT most eve-
nings. € % %

BEST BETS FOR BEGINNERS

Acting upon a suggestion made to
your short-wave editor by Larry Gut-
ter, Chicago, Hallicrafter’s monitor,
from time to time it is our intention to
list in this department “Best Bets for
Beginners.” This month we have sev-
eral such lists from different sections
of the country as follows (EWT unless
otherwise indicated):

WEST COAST—August Balbi, Los
Angeles, has prepared these best bets
for beginners in California (PWT):

15.26, GSI, London, 8:30 a.m.-2 p.m.;
news in English, 9, 11 a.m., 1:45 p.m.

11.97, Radio Brazzaville, Brazzaville,
French Equatorial Africa, 9 a.m.-5:45
p.m., 10-11:15 p.m.; news in English at
11:45 a.m., 1:45, 4:25 p.m.

11.897, JVU3, Tokyo, Japan, 6-7:40
a.m., 8-11:40 a.m.; news in English on
the hour.

11.84, VLC7, Shepparton, Australia,
10:10-10:45 p.m., 6:45-7:45 p.m.; news
in English at 10:10 p.m., also at 7:30

p.m.

11.645, RNB, Leopoldville, Belgian
Congo, 9 a.m.-5:45 p.m., 10:45 p.m.-12
midnight. News in English at 5:30,
6:10 p.m.

9.785, RNB, Leopoldville, Belgian
Congo, 7:30-9:45 p.m., relays BBC;
news in English at 7:45, 9:30 p.m.

9.646, XGOY, Chungking, China,
4:35-9:30 a.m.; news in English at 7
a.m.

9.615, VLC6, Shepparton, Australia,
3-8:45 a.m. News in English at 3:30,
5, 7:15, 8 a.m.

9.535, JZI, Tokyo, Japan, 8-11:40
a.m.; news in English on the hour.

6.19, VUD2, Delhi, India, 7:15-9 a.m.

6.11, London, England, 4-9:45 p.m.;
news at 6, 7:45, 9:30 p.m.

NEW JERSEY—Frank J. Barry,
Perth Amboy, New Jersey, lists the
following best bets for beginners in his
area:

GSB, 9.51, London, 7 a.m. on (R-9).

GSP, 15.31, London, 12 noon on

(R-9).

GSC, 9.58, London, 6:45 p.m. on
(R-9).

OPL, 11.64, Leopoldville, Belgian
Congo, 8:15-9:30 p.m.; signs on with
steady beating of tom-toms. A fre-

quency of 9.785 is used from 9:30 p.m.
(R-9).

FZ1,11.97, Brazzaville, French Equa-
torial Africa, 7:45 p.m. (R-8).

VLG4, 11.84, Melbourne, Australia,
9:45-10:45 p.m. (R-7).

DJD, Berlin, Germany, 7 p.m., Eng-
lish news followed by messages from
U.S.A. prisoners-of-war (R-9).
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BOGEN first for post-war markets!

The BOGEN MC-225, identified by the
Army as type AN UIQ-1, anéd by the
Navy. Marine Corps and Amphibious
Command as the Portable Beach-
master Announcing Equipment, is il-
lustrated ‘above. This system has
seen extensive action in Normandy,
as well as in the Battle of France in
its entirety. Numerous other phases
of its service include amphibiocus

landings in the South Pacific, and
more recently, a vital contribution to
the success of the airborne invasion
of Holland.

BOGEN sound engineers—by devel.
oping, designing and building ultra
high-powered sound systems for

every branch of the Armed Forces—
have gained the knowledge essential
to leadership in the field. The experi-
ence gained “under fire” will lend
impetus to both theory and actuality
for tomorrow's applications.

BOGEN Sound Systems—setting a
new standard for Industrial Program
Equipment — for announcing, inter-
communication and public address
broadcasting—will be available for
schools, hospitals, churches, indus.
trial plants, airports, railway sys-
tems, recreation centers, etc.
BOGEN engineers are ready to assist
you in the planning of sound equip-
ment needs. Inquiries are invited.

David Bogen €o. INC.

I hogen Joune unm
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7.38, 9.185, 9.539, Bern, Switzerland,
9:30-11 p.m. (R-9).

15.11, Radio Centre, Moscow,
U.S.S.R., 6:45-9:30 p.m.; news in Eng-
lish at 8:15 p.m. (R18).

11.72, PRLS8, Rio de Janeiro, Brazil,
10-11 p.m. (R-9).

MICHIGAN—Howard Landry, De-
troit, comes through with the follow-
ing best bets for beginners in that re-
gion:

Brazzaville, 11.97, 2:45, 4:45, 7:25

m. (English news).

Leopoldville, 9.783 and 11.645, 8:30
p.m. (English news).

Melbourne (Shepparton), Australia,
VLC6, 9.615, 8, and 11 a.m.; also Mel-
bourne at 1:15 a.m. on frequencies of
11.71 and 11.84 mcs.

Rio de Janeiro, Brazil, 11.72, 10 to
11 p.m.

HCJB, Quito, Ecuador,
from 6 to 9 p.m.

HEO4, Bern,
3:45 to 4:15 p.m.

Bern, Switzerland, 9.185 and 9.539
mes., 9:30 to 11 p.m.

DJL, Berlin, 15.11, 7 to 8 a.m.

London is heard well in the 49-, 41-,
and 31-meter bands from 5:45 p.m. to
12:45 a.m. (North American Service).

MASSACHUSETTS — Gilbert L.
Harris, North Adams, Massachusetts,
lists the following best bets for begin-
ners in New England:

11.090, Ponta Delgada, Azores, heard
3-4 p.m.

9.785, Radio National Belge, 9:30
p.m. to 12:45 a.m. (relaying BBC).

15750, Radio Centre, Moscow,
U.S.S.R., 12 noon to 12:30 p.m.

15.959, Radio Brazzaville, 11:55 a.m.-
12:55 p.m.

9.615, VLC6, Shepparton, Australia,
8-8:55 a.m.

9.440, Radio Brazzaville, Brazzaville,
French Equatorial Africa, 2:45-6:15
p.m.

11.405, Radio Dakar, French West
Africa, 2:45-5 p.m.

9.735, CSW7, Lisbon, Portugal, 8-9

on 12.445,

Switzerland, 10.338,

p.m.

10.338, Bern, Switzerland, 3:45-4:15
p.m.

11.84, Prague, Bohemia, 6-7:30 p.m.

10.78, SDB2, Stockholm, Sweden, 12
noon to 6 p.m. (experimental).

9.80, DKS, Radio Atlantik, 12:30

p.m.

SOUTHWEST —From Tulsa, Okla-
homa, Don Brewer sends along this list
of best bets for beginners in the south-
west:

GVX, London, 11.93, 5:15-7 p.m.

OPL, Leopoldville, 9.78, 9:30 p.m.-
12:45 a.m. (relaying BBC).

Radio Brazzaville, Brazzaville,
French Equatorial Africa, 11.97, with
English news from 7:25-7:45 p.m.

VLC6, Shepparton, Australia, 9.615,
8-8:45 a.m.

Bern, Switzerland, 9.185, 9:30-4 p.m.

CXL25, Berlin, Germany, 7.28, 7-8

p.m.
HCJB, Quito, Ecuador, 12.445, Eng-
lish until 7 p.m.; English news relayed
from San Francisco, 6 p.m.
MIDWEST—Maurice Siskel, Indian-
apolis, Indiana, offers readers in the
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midwest the following best bets for be-
ginners:

9.783, Leopoldville, Belgian Congo,
relaying BBC, 9:30 p.m.-12:45 a.m.;
strong signal with a little fading; iden-
tifying words, “Radio National Belge.”

9.615, VLC6, Shepparton, Australia,
8-8:45 a.m., beamed to eastern North
America; very good signal. Closes
down with playing of “Star- Spangled
Banner” and “God Save the King.”

9.185 and 7.380, Bern, Switzerland,
9:30-11 p.m., daily except Saturday;
fair to strong signal, depending largely
on weather conditions.

6.070, CFRX, Toronto, Canada, heard
afternoons and evenings; newscast at
4 p.m. on weekdays; signal is good, but
there is a bad whistle on the frequency.

2.880, GRC, London, comes in weak,
evenings.

11.645, Leopoldville, Belgian Congo,
news at 8:30 and 9:10 p.m.; weak.

7.28, DXL25, Berlin, heard after 9
p.m.; shuts down at 1:15 a.m., some-
times at 12 midnight; weak, some fad-
ing.

NEW YORK—Adrian Richards, Sny-
der, New York believes the following
stations to be best bets for beginners
in his area:

CHNX, 6.13, Halifax, Nova Scotia, 7
a.m. (S-8).

GSP, 15.31, London,
through 5 p.m. (S-8).

7:30 a.m.

:!73:'.5
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GSU, 7.26, London, 5:15 p.m.-12:45
a.m. (S-8).

FZI, 11.97, Brazzaville, 7:25-7:45
p.m. (S-7).

OPL, 11.645, Leopoldville, Belgian
Congo, after 7 p.m. (S-6).

DXP, 6.03, Berlin, 5:30 p.m.-1:15
a.m.; news in English on the hour
(S-5).

9.185, Bern, Switzerland, 9:30-11
p.m., with news in English at 9:45 p.m.
(S-3).

PRLS, 11.72, Rio de Janeiro, 10-11
p.m., with news in English at 10 p.m.
(S-6).

REPORTS FROM READERS

(EWT unless otherwise indicated)

MASSACHUSETTS—This month we
have the following fine report [rom
Gilbert L. Harris, North Adams, Mas-
sachusetts:

15.110, DJL, Berlin, heard with news
in English to Africa. 11:35 a.m.; also
has been heard with English at 4:48
p.m.

15.155, SBT, Stockholm, Sweden,
heard signing off at 11:50 a.m.; back
on at 11:39 a.m. until sign-off at 12:32
p.m.

10.780, SDB2, Stockholm, Sweden,
heard signing on at 12 noon on Sunday
recently; sometimes goes later than 6
p.m. Experimental. (R-9 plus).

15.750, Radio Centre, Moscow, heard
12 noon-12:30 p.m. (R-9 plus.) More
English is used on Sundays than on
weekdays.

12.455, HCJB, Quito, Ecuador, heard
at 10:45 a.m. with very good signal.

9.875, CR7BE, Lourenco Marques,

Mozambique, heard signing off at 4:43
p.m. (R-9 plus).

9.440, Radio Brazzaville, news in |

English at 2:45 and 4:45 p.m. (R-9).

9.610, DXB, Berlin, heard at 12:25
p.m. coming on with identifying signal;
program began at 12:30 p.m., evidently
a program to the Far East.

10.005, Voice of Free Arabs, heard
Sunday, 2:15-2:33 p.m.; also from 3:15
to 3:30 p.m.

7.42, DKS Radio Atlantik, heard
weak at 2 p.m,, but at 4 p.m. was R-9
plus.

10.338, Bern, Switzerland, signs on at

3:43 p.m. with music box chimes; Eng- |

lish news at 3:48 p.m.; signs off at 4:15
p-m. (R-9 plus).

An unidentified station broadcasting
in a “foreign” language was heard a
recent afternoon from 4:15 to 4:30 and
again at 5 p.m. on 7.50 megacycles.

AFHQ@ was heard at 10:10 a.m. on
approximately 17.27 megacycles re-
cently with press reports to New York
and London. Signed off at 10:23 a.m.
(R-9 plus).

A station believed to be Paris,
France, was heard recently from 5 to 6
p.m. on 7.315 megacycles; a c.w. sta-
tion QRM’d the transmission very
much.

The new Cincinnati stations and the
BBC's powerful transmitters override
many weak stations in the 9-megacycle
band nowadays.

Of interest may be the fact that The
Netherlands (Huizen) was heard prior
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to the war on $8.59, 11.73, 15.22, 17.77
and 18.07 megacycles. Will be watch-
ing out for these transmitters again
soon.

CBFZ, Montreal, Quebec, Canada,
will soon be on 15.190 megacycles, I am
informed.

WASHINGTON — Dwight Hanson,
Tacoma, Washington, who uses a Hal-
licrafters S-20R Sky Champion and an
inverted “L” antenna, sends us this
report (PWT):

GSI, 15.26, London, African Service,
8:30 a.m.-2 p.m., with news at 9, 11
a.m. and 1:45 p.m.; excellent.

GVX, 11.93, London, in North Amer-
ican Service, 2:15-4 p.m.; news, 2:45,
3:45 p.m.; excellent.

DJL, 15.11, Berlin, in African Serv-
ice, 8:40 a.m.-2:30 p.m.; news every
hour on the hour; fair.

DXJ, 7.24, Berlin, in North American
Service, 2:50-10:15 p.m.; news every
hour on the hour; signs off with the
German National Anthem.

FZI, 11.97, Brazzaville, Middle Con-
go, to North America at 4:25 p.m.;
news at 11:45 am., 1:45 p.m. 4:25
p-m.; excellent. On 9.440 megacycles,
heard 3-6:30 p.m.; good.

OPL, 11.64, Leopoldville, Belgian
Congo, to North America, 5:15-6:15
p.m., with news at 5:15 and 6:10 p.m.;
excellent.

VLC6, 9.615, Melbourne (Sheppar-
ton), Australia, 8-8:45 a.m.; news at 8
a.m.; excellent.

XGOY, 9.645, Chungking, China, 7-10
a.m.; news at 7 a.m.; good.
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Radioc Saigon, Saigon, French Inco-
China, 7-8:30 a.m.; news in English at
7 and 7:45 a.m.; excellent.

JZI, 9.535, Tokyo, Japan, 8-11:30
a.m., with news in English at §, 9, 10
and 11 a.m.; excellent.

Radio Shonan, 9.555, Shonan (Singa-
pore), Federated Malay States, 7:30-
10:30 a.m.; English news at 7:30 and
10:15 a.m.; excellent.

VUD2, 6.19, New Delhi, India, 7:30-9
a.m.; English news at 7:50 a.m. and re-
lays a BBC newscast at 8 a.m.; good.

11.76, Delhi, India, 5-7 a.m., to Far
East; English news at 6:30 a.m.; good.

7.38, Bern, Switzerland, 6:30-8 p.m.;
news in English, 6:45 p.m.; fair.

11.775, Bern, Switzerland, heard
throughout afternoon; English news-
cast at 3:15 p.m.; rings bells at begin-
ning of program and plays National
Anthem at end; sounds a gong during
each newscast; fair.

HCJB, 12.445, Quito, Ecuador,
chimes begin program of “Friendship
Hour,” 4:30-5:30 p.m.; good.

MASSACHUSETTS — John J. Ker-
nan, Boston, Massachusetts, reports
the logging on September 21, of XPSA,
Kweiyang, China, 8.465 megacycles
(relaying Chungking); there was a lit-
tle fading every three minutes, then
the station came back strong; native
music; news in English at 2 a.m. EWT.

Bern, Switzerland, on 9.539, with
news in English about 9:45 p.m., is
heard R-8-9 here. Berlin on 7.01 mcs.,
has news in English at 2:25 am. (R-
2-4).
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The Stockholm, Sweden, station on
10.78 mcs. has news in Swedish be-
tween 2 and 3 p.m. (R-7-8).

Mr. Kernan reports hearing a talk in
Incdian on 12.20 megacycles at 2:55 p.m.
a recent Sunday. (Could this be one
of the Japanese-controlled Java sta-
tions radiating to India?) He also re-
ports hearing a French station recently
on 10.17 megacycles, 9:45 p.m.

OHIO—Robert Hoiermann, Alliance,
Ohio, writes us:

ABSIE was picked up recently on ap-
proximately 7.07 megacycles from 6:45
to 7:15 p.m., with news in German at
7 and in French at 7:15 p.m. The sig-
nal strength was fair, with a lot of
QRM.

Deutscher Kurzwellen Sender Atlan-
tik, sometimes announced as ‘“Soldaten
Sender West Angeschlossen der Deut-
schen Kurzwellen Sender Atlantik,” is
now being heard. here every evening
until nearly midnight on 6.22 and 7.420
megacycles with usually very good sig-
nal strength, sometimes R-9 plus, but
with a lot of QRM from jamming sta-
tions and c.w. transmitters.

MICHIGAN — Howard Landry, De-
troit, sends us a fine report this month,
as follows:

Reception from Australia has im-

proved very much in the last few
weeks, with the 8 a.m. transmission
coming in with perfect clarity. Signal
strength is very good throughout this
entire transmission on 9.615 mces. At
11 a.m. the second transmission to
"North America from Australia comes
in fairly clear on 9.615 mcs. Reception
of the transmission to North America
at 1:15 a.m. is about the same as the 8
a.m. radiation.

ZFY, Georgetown, British Guiana. 6
mcs., comes in occasionally around
6:30 p.m., with news in English from
the BBC at 6:45. It usually leaves the
air at 7:45 p.m. Reception is quite
poor.

INDIANA — From Gary,
William Wozniak reports:

6.480, GB, Guatemala City, Guate-
mala, has a musical program at 10-
11:45 p.m.

JLG2, 9.505, Tokyo, has news in Jap-
anese at 5 p.m.

GRC, 2.880, London, with news in
English at 10:30 p.m.; reception good
but lots of static.

HCJB, Quito, Ecuador, 9.958 and
12.455, “Voice of the Andes,” generally
has fine organ music between 7 and 9
p.m.

HIIG, 6.280. Ciudad Trujillo, Domin-
ican Republica, heard 9:30-10 p.m.

VLG4, 11.84, Melbourne, Australia,
has news in English at 11:15 p.m.

WEST VIRGINIA—Charles Gonder,
Morgantown, West Virginia, sends us
this report:

A German station has been heard re-
cently on 6.22 relaying Berlin’s service
to North America. No location was
given; sign-off was at 9:30 p.m. (This
is the frequency now used by Radio
Atlantik.)

KROJ, Armed Forces Radio Service,
San Francisco, has been heard lately
on an announced frequency of 17.76

Indiana,

RADIO NEWS
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These people
buy a battleship

— every week !

Meet John S— === and Mary D———

John works at an electronics plant on
Long Island, and makes $85 a week. Al-
most 169, of it goes into War Bonds.

Mary has been driving rivets into the
hide of one bomber after another out at
an airplane plant on the West Coast.
She makes $55 a week, and puts 149
of it into War Bonds.

John and Mary arc typical of more
than 27 million Americans on the Pay-
roll Savings Plan who, every single
month, put a half a BILLION dollars
into War Bonds. That’s enough to buy

one of those hundred-million-dollar bat-
tleships every week, with enough moncy
for an aireraft carrier and three or four
cruisers left over.

In addition, John and Mary and the
other people on the Payroll Plan have
been among the biggest buyers of extra
Bonds in every War Loan Drive.

When you come to figure out the total
job that John and Mary have done, it’s
a little staggering.

They've made the Payroll Savings
Plan the backbone of the whole War
Bond-selling program.

They've helped keep prices down and
lick inflation.

They’ve financed a good share of our
war effort all by themselves, and they’ve
tucked away billions of dollars in sav-
ings that are going to come in mighty
handy for both them and their country
later on.

When this war is finally won, and we
start giving credit where
credit is due, don’t forget
John and Mary. After the
fighting men, they deserve a
place right at the top of the
list. They’ve earned it.

You've hacked the attack—now speed the Victory!

cEoA /s
7,

{ é
O€

ING <
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)

ZIFF-DAVIS PUBLISHING COMPANY

This is an official U.S. Treasury advertisermnent— prepared under auspices of Treasury Department and War Advertising Council

1944
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Order From

RADOLEK

RADIO PARTS

ELECTRONIC
APPARATUS

SOUND SYSTEMS

Make Radolek your dependable buy-
ing source for everything in radio,
sound and electronjcs. We can sup-
ply essential merchandise to repalr
any radio—tubes, condensers, resist-
ors, controls, transformers. ets. — all
at lowest prices,

Radolek’s large stocks
assure the finest and most complete
selections of all avallable itema
Thousands of servicemen rely on
dolek for their entire requirements.

Fast Service: Streamlined handling
of every order simplifies procurement
problems and gives you fastest possi-
ble delivery. WWhatever your need—
for Industry, the Arm Forces or
Civilian replacement — ordering from
Radolek saves time, effort and ex-
vense.

Get This Free
Buying Guide

Large Stocka 8

RADOLEK CO., Dept. B-97
601 W, Randolph $t., Chicago, Il
Please send your FREE Buying Guide.
Name

Addresd L...c0.0000000s00000m0
O DEALER O SERVI

TRAIN FOR I o

A 0" IN COYNE SHOPS
reparefor agood job now with
@ peace time future in Radio-Elec-
tronics by 12 weeks of practical shop
work in the great Coyne shops. **Learn by
Doing.’’ Whether or not you have had Radio-
Electronics experience you need Coyne training.
Free Employment Serviceforlife. Many earn while
learning. Free book tells you how hundreds have be-
come successful after tak-
ing our training. 1f short
of money I'll Finance
most of your training.

Send coupon today.
H.C.Lewis, Pres.. Radio-Electronics Div., Coyne Electrical
School, 500 S. Paulina St., Dept. 94-1K, Chicago 12, ili.

Send Free Radio Book and tell me of your plans.

NAME ——

ADDRESS

CITY ZONE STATHE
PEN-OSCIL-LITE

Extremely convenient test oscillator for all ra-

alignment e Small as a pen @
Sclf powercd @ Range from 700 cycles audio
to over 600 megacycles u.h.f., e Output from
zero to 125 v. e In use by Signal Corps.

GENERAL TEST EQUIPMENT CO.
38 Argyle Buffaio 9, N. Y.

dio servicing:

Specify SAUEREISEN
ACIDPROOF CEMENTS—COMPDUNDS

megacycles around 10:55 p.m.; recep-

tion was poor. PP,

MORE REPORTS WANTED

The number of reports received by
us is gratifying and we regret that
space will not permit our giving ac-
knowledgement to each. Please keep
them coming, addressing your mail to
reach Kenneth R. Boord, ¢/o Rapio
News, 540 North Michigan Avenue,
Chicago 11, Illinois.

* * *
LAST MINUTE TIPS

At my listening post in West Vir-
ginia, I have recently been hearing
XGOY, Chungking, China, on 9.646
megacycles from 7:30 to around 11
a.m. with a fair signal. On occasions
an English newscast has been heard
well at 8 am. XGOY’s schedule is
7:35 a.m.-12:30 p.m., with news at 8§,
10, 11, and 12 a.m.

Although it has been reported to us
that PIRN, Manila (Japanese-con-
trolled, of course), on 9.64 now gives
the news at 9 p.m. EWT, we heard a
newscast by a woman announcer at
8:30 am. EWT from that station.

The best Moscow broadcasts recently
heard here have been on 9.565, 15.23,
and 15.75 from 7:40 to 8:25 a.m., and
on 15.23 (occasionally on 15.75) from
6:47 to 7:30 p.m. Radio Centre has
been heard several evenings lately at
7:20 p.m. on 15.23 with a good signal,
relaying a news correspondent to the
NBC in New York.

Radio Brazzaville, 11.97 and 9.44 has
English news at 4:45 p.m.; fine signal
on both frequencies. At 2:45 p.m. the
news in English is given over the 11.97
frequency only; this is the strongest
signal from any station abroad, al-
though at those times the transmission
is being directed to Africa, the East,
Europe, and the British Isles. At 7:25
p-m. both frequencies are again used
for transmission of the news in Eng-
lish to Canada and the United States;
the 25-meter band wavelength is the
stronger. Prior to the news in Eng-
lish, it is given in French for Canadian
listeners.

HAT4, Budapest, 9.125, has become
stronger on its newscast in English for
the United States at 9:20 p.m.

I recently heard VPD2, Suva, Fiji
Islands, on 6.135 between 4:30 and 6
am. on Sunday, with a fine signal.
This station relays the BBC news at 2
a.m., Sundays only.

OIX3, Lahti, Finland, is being heard
here well on its evening transmission
to the United States which begins at
8:25 p.m. EWT, radiation is on 11.785
mes. and starts off with the Finnish
war communique, followed by other
news.

Radio Shonan (Singapore), reported
on 9.555 mcs., announces its frequency
as 9.538 megacycles. We are hearing
this frequency well from 6 to 7 a.m.
EWT. Prisoner-of-war messages are
sometimes given around 7:40 a.m.
EWT.

After not having been heard here
for some months, “Radio Eire,” 9.595,
believed to be located in Athlone, Ire-
land, is coming in with a good signal

www americanradiohistorv com

Rate 20c per word, Minimum, 10 words

CORRESPONDENCE COURSES

PREPARE now for tremendous opportunities in
new flelds of Radio after the war. Training for
Federal licenses. Write for particulars. Amer-
lcoanNRaygio Institute, 44 East 23rd St., New York
10, o

USED Correspondence Courses and Educational
Books sold or rented. Inexpensive. Money-back
guarantee. Write for Free Catalog listing 4000
ba{lgains.—(Courses Bought.)—Lee Mountain, Pis-
gah, Ala.

CORRESPONDENCE Courses and self-instruction
books, siightly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete information and 92-
page illustrated bargain catalog FREE. Write
Nelson Company, Dept. 2-59. Chicago 4.

RADIO ENGINEERING

RADIO Engineering, Broadcasting, Aviation and
Police Radio, Servicing, Marine Operating and
Electronics taught thoroughly. Expenses low.
Write for catalog. Valparaiso Technical Institute,
Dept. N, Valparaiso, Ind.

PATENT ATTORNEYS

INVENTORS—Before disclosing your invention to
anyone, send for Form “Evidence of Conception” ;
“Schedule of Government and Attorneys’ Fees”
and instructions. Sent free. Lancaster. Allwine
& Rommel, 414 Bowen Building, Washington 5,

PATENTS SECURED. Two valuable booklets sent
free. Write immediately. Victor J. Evans & Co.,
848-P Merlin Bldg., Washington 6, D. C.

RADIO EQUIPMENT

RADIO Service men and experimenters send for
our giant radio catalogue. Save dollars. United
Radio Co., (1000M) Newark, N. J.

WANTED

WWVANT to buy Automobile Radios. State type,
quantity, and price. L. S. Jullien, Inc., 1443 P
Street, N.W., Washington 5, D. C.

SONG Poems wanted to be set to music. Send
poem for immediate consideration. Five Star
Music Masfers, 420 Beacon Bldg., Boston 8, Mass.

WANTED: Meissner tuning unit either complete
unit or allwane coil assembly for 410 or 28¢ mmfd
condenser, Gordon O. Taftner, Box 495, Hanillon
Field, Calif.

MACHINE Designers. An exceptional opportunity
is available for three qualified men, on post-war
production of small electro-mechanical devices.
Apply by letter, giving a brief resume of qualifi-
cations and experience. Box 377, <o Radio News,

TEST Instruments, Meters, Oscillograph and Radio
Farts wanted for cash. Send list to John Hart,
44 East 23 St., New York, N. Y.

FOR SALE

SELENIUM Rectifiers—half wave, 414 Amperes,
10 volts, $4.50, Full Wave, 5 Ampere, 10 volts,
1,85, 30 Volts, 1 Ampere, $3.49, Schematic 8F
A.B. Eliminator using 13 Ampere Rectitier, 23c.
Free with order, list free. Milton Bursma, 103
Avondale, Jackson, Mich.

BUILD a radio, complete kit with tubes, $9.9;,
details. Radio, 9418 Avenue “A”, Brooklyn, N. Y,

SPEAKERS RECONED!

4"—$1.00 6"—$1.20 10"—$2.00
5"—$1.10 8"—$1.65 12"~$2.25

PROMPY SERVICE
EXPERT WORKMANSHIP

Yok Radio

DISTRIBUTING COMPANY

130 50. YORK 5T. -

ELMHURST, ILLINQIS

RADIO NEWS
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from 5:10 to 5:35 p.m. EWT, with news
in English. Recently they have asked
that reception reports and suggestions
be sent to “Radio Eire,” New York
City.

It has been learned that a Dutch or
Allied-controlled radio transmitter has
already been set up in Holland by the
Allies transmitting on 450 meters and
relaying “Radio Orange” from London.
By the time this reaches the news
star "3 it is likely that the powerful
voice of Huizen (possibly on 9.59 meg-
acycles) will again be speaking from a
free Holland. PCV, on 18.065 mcs., at
Kootwijk, is another Netherlander to
be on the lookout for. (We would ap-
preciate early reports on Dutch-con-
trolled short-wave broadcasts if picked
up.)

ZFY, 6.00 mecs., Georgetown, British
Guiana, puts in a fair signal here from
6:30 to 7:45 p.m.; carries the BBC
news from London at 6:45 p.m. EWT.

VLC6. 9.615, Melbourne (Sheppar-
ton), Australia, on its 8-8:45 a.m.
transmission to listeners in the eastern
United States, provides one of the loud-
est short-wave signals today. There
is good quality, and I can recommend
it to anyone interested in listening to
the continent “down under.” There
are several other transmissions from
Australia in the 31-meter band which
come in well during the hours of 7 to
11:45 a.m.

JBC, 18.135, Java, heard recently at
12:02 with music; signed off at 12:06
p.m. (Harris).

Voice of Free India on 15.220 mcs.,
was recently heard with news in Eng-
lish at 11:40 a.m. (Harris).

—B0-

Class °C* Amplifiers
(Continued from page 39)

decrease on modulation. As has just
been mentioned, too heavy modulating
signals will cut off the power between
cycles, the amount depending on the
extent of overmodulation. Thus the
average power is reduced, even though
the d.c. plate current has increased;
and downward modulation results. In
this case, downward modulation is the
result of overmodulation.

It is interesting to note from Fig. 4
that the audio modulator must supply
peak power of four times its normal
power—which would possibly lead one
to conclude, offhand, that the audio
system must be larger than previously
thought. Further investigation will
clear up the matier. The points X and
X' are the half-power points of the
curve—the points at which power has
707 of its maximum value. (This is a
standard investigation point.) The
time of power flow between these two
points is 90°, or % of a complete cycle.
Thus, the audio system must supply its
normal power for one cycle, or 4 times
that power for % cycle—identical con-
ditions. However, this power is re-
quired only for sine wave conditions.
The power requirements for speech are
generally less, because of the narrow

December, 1914

wave forms inherent in speech. The
peak requirements remain the same,
but the average audio power is reduced
to some 30% of the carrier instead of
50%.

A method of approximating the per-
centage modulation is to observe the
current rise in the antenna or feeder
circuit, on modulation. If the total
power at 100% modulation is 1.5 times
the unmodulated carrier power, then

P = IR
and 1.5 = I:
(since R remains constant it can
be considered as 1)
Therefore I = 1.225, or the current
has increased 22.5% for 100% sine-
wave modulation.

Linearity is important in modulation,
and is dependent on the grid bias and
load impedance. A high load impe-
dance, as computed by Z = E/I, where
E is the d.c. plate voltage on the r.f.
tube and I is the d.c. plate current,
gives more linearity but lower output,
and vice versa. Care must be taken in
the selection of r.f. tubes, and in the
grid bias. If reasonable power output
with low minimum plate voltage is re-
quired, a tube with a low amplification
factor is necessary. The driving power
required for good linearity increases
rapidly as 100% modulation is ap-
proached, hence the driving source of
r.f. power exciting the r.f. amplifier
must have good regulation.

—30—

—

e
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PORTABLE POWER PROBLEMS

THIS MONTH—G-E MODEL "B” ELECTROCARDIOGRAPH

i e, o

HIGH SENSITIVITY and standardized operation characterizes the General Electric Model
“B” Electrocardiograph which assists doctors in quickly establishing accurate diagnosis
and prognosis of heart conditions. A true photographic record of minute changes in
heart potential waves is given by this remarkable light-
weight, battery-powered instrument. As a result, it
quickly and economically makes available information
that would otherwise be very difficult to obtain.

BATTERY COMPARTMENT houses the power heart of the
G-E Model “B” Electrocardiograph (Burgess ““A’’ and
““B’’ batteries are standard equipment.)
Electric descriptive literature emphasizes that ‘‘batter-
fes provide the most dependable source

of power — always smooth.”
power assures operation anywhere — inde-
pendent of commercial electric supply.
Burgess engineers are constantly adapting
special-purpose batteries for special com-
mercial and industrial requirements. Let
them solve your portable power problems.
Free 80-page Engineering Manual. 25 charts, 36 data tables and 31 descrip-
tive pages on characteristics of dry batteries. Tabbed for ready reference.
Write Dept. N-4 for free copy. Burgess Battery Co., Freeport, Illinois.

BURGESS BATTERI

General

Battery

> 1
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PROJECT & SENIOR
ENGINEERS

needed with design develop-
ment and production expe-
rience on electro-mech fire
control devices, gas engineers,
audio amplifiers and optical
equipment; also experienced
mechanical designers and de-

tailers.

Send resume lo perdonnel

depariment.

FAIRCHILD

CAMERA & INSTRUMENT
CORPORATION

475 TENTH AVENUE
NEW YORK 18, NEW YORK

Wanted
ENGINEERS

Radio
Chemical

* Electrical
Electronic

* Mechanical
Metallurgical

* Factory Planning
Materials Handling
Manufacturing Planning

Work in connection with the manufac-
ture of a wide variety of new and ad-
vanced types of communications equip-
ment and special electronic products.

Apply lor write], giving
tull qualifications, fo:

R.L.D., EMPLOYMENT DEPT.

Western Electric Co.

100 CENTRAL AYV., KEARNY, N. J.

*Also: C.A.L.
Locust St., Haverhill,

Applicants must comply with WMC regulations

Mass.
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* INDUSTRIAL ~

MAN-POWER BUREAU

ENGINEERS....

Are You Concerned With?
YOUR POST WAR FUTURE !

The Federal Telephone & Radio Corporation. the
manufacturing unit of the International Tele-
phone & Telegraph Corporation with its multi-
ple business activities extending to all parts of

We reed the following personnel! Men
with long experience or recent grad-
uates considered.

® ENGINEERS

the civilized world. will accept applications from ELECTRONICS
experienced men for immediate employment ELECTRICAL
with almost limitless post war possibilities. DRIII%I(;}-IOANICAL
These positions should interest those with an CHEMICAL

eyve to the future and whose interest lies in TRANSFORMER DE-
forging ahead with this internationally known SAslfgg T AT

izati . i ) AN PPLICA-
organudtloniwhose expdnsmn pla.ns for post TION ENGINEERS
war are of great magnitude covering all types PHYSICISTS
of radio & telephone communications. Advance- DESIGNERS

rapid abilit . ajori DRAFTSMEN

mertnt.as pid as ab Y warrants. Majority of TOOL DESIGNERS
positions are located in the New York area!
Essential workers need release statement.

Look Ahead With Federal!

It mconvenient to apply in person, wrnte letter m tui, detailing

about yourselt, education. experience, age, etc., to Personnel Manager.

FEDERAL TELEPHONE & RADIO CORP.
39 Central Avenue

EAST NEWARK NEW JERSEY

WANTED

ELECTRICAL ENGINEERS
MECHANICAL ENGINEERS & DRAFTSMEN

Experienced in Design of
AC/DC Electrical Indicating Instruments
New Modern Plant

Excellent Post-war Future Assured
Apply in person, write or phone for appointment

DEJUR AMSCO CORP.

45-01 Northern Blvd., Long Island City, L. .

(IND. Subway ¢ 46 St.) AStoria 8-1040

WMC Rules Observed

——— WANTED —

RADIO ENGINEERS =~

Al least two vears design and development expe-
rience with Radio Communications Egquipment man.
ufacturer on items subsequently satisfactorily pro-
duced in quantity. owledge and experience n
two-way mobile equipment low ovower transmitters.
receivers, ,and control equipment essential. Per.
manent pésition, West Manufacturer.  Will
pay expenses to coast for interview if qualifications
satisfactory. Write giving complete past experience,
employment record. salarv received. and technical

references,
BOX NO, 378 c/0 RADIO NEWS

RADIO LICENSED AMATEURS

thoroughly familiar with all tipes of parts, tubes,
meters, test eQquipment, receivers, transmitters,
etc., capable of dealing with our industrial ae-
counts. TPermanent position; excellent gsalary;
splendid opportunity for some one residing in
metiopolitan New York area.

SUN RADIO & ELECTRONICS CO.
212 Fulton St. New York 7, N. Y.

Coast

RADIO NEWS

wwWw americanradiohistorv com
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“This section is designed to help the rodle Industry cbtain trained, experionced,
fechnical men to facilitate vital war production. Before opplying for any of these

WANTED

wlhlﬁnl consult your local United States Employment Service office to determine
ar Manpower Commission requlations concerning the chonging of jobs. If you are
already employed in wor work ot your highest thill, atick to your present job."

IS %fa.c/s OPPORTUNITY HERE?

Think this over earefully. Where do you go from the spot you’'re in now?
Are your surroundings friendly and full of promise for the futurey Con-
sider now the place you might fill in the electronie industry leadership
assured to the fine staff of engineers, scientists, technicians at NATIONAL
UNION RADIO CORPORATION. We’re all young in years and ideas
though most of us are old in electronic experience. We enjoy working to-
gether. We know we’re going places! We’re inviting you to join us if
vou have the qualifications. If you’re looking for a success pattern for
your future, it may be here with us at National Union. Find out! Come
in and talk it over or write us!

NATIONAL UNION WANTS:

* QUALITY CONTROL ENGINEER AND SENIOR TUBE ENGINEERS
—These men MUST have executive ability and extensive experi-
ence with radio tube manufacture. The pay and opportunities are
commensurate with your ability.

* COMMERCIAL ENGINEERS—Men with pleasing personalities, initia-
tive and a kuowledge of vacuum tube applications.

*QUALITY CONTROL MEN-—Statistical Training is chief requirement
though a knowiedge of vacuum tubes will help.

* JUNIOR ENGINEERS—MEN or WOMEN—If you have a college degree
in Physices, Eleetrical Engineering, Mathematics or Chemistry and
are the type of young person who is able to ‘go places,” you’ll be
starting with your best foot forward if you are accepted at
National Union Radio Corporation.

* FOREMEN and ASSISTANT FOREMEN—Men with foremanship expe-
rience in exhaust, stem or grid operations in radio tube manu-
facture.

#* TECHNICIANS, CIRCUIT MEN—Maybe you’ve been repairing radios,
maybe you’ve gained a knowledge of ecircuits by working on test
equipment. It makes no difference either way if you have the ‘know
how ' of circuits write us about the opportunities we have to offer!

WOMEN!

We have a number of fine young women engineers with us now. We need
more. If you have a degree in Electrical Engineering, Physics, Chemistry
or Mathematics and are seeking career opportunities, investigate.

Phone or Write

DR. L. GRANT HECTOR

Director of Engineering

NATIONAL UNION RADIO CORPORATION

RESEARCH LABORATORIES

Plane St. at Raymond Bivd.
Newark 2, New Jersey

WMC RULES OBSERVED

By RBM Manufacturing Co.

Division of Essex Wire Corp.
Logansport, Ind.

Design Layout Draftsman
Product Designers

Electrical Engineers

These positions offer real oppor-
tunities for advancement now and
in the postwar era to those men

who can design:

Relays
Solenoids
Voltage Requlators
Switches
Remote Control Mechanisms
Overload Circuit Breakers

Electronic Devices

Let us hear from you

Technical Writers Wanted!

Engineers and physicists who have had experience in (spare
time) writing technical manuscripts on electronic design or
applications including radio, television, facsimile, ete.

Repiy Box 310, ¢/o RADIO NEWS, 540 N. Michigan Ave., Chicago 11, IIL

AWARJOBFORYOU
Men and Women Wanted
for

RADIO WORK

at

WESTINGHOUSE

Radio Amateurs, Radio Service Men,
Ex-Service Men with Radio Training,
Girl and Women Graduates of
Radio Training Courses

are
needed to test
Radio and Electrical Equipment

All grades ot positions open to fit
individual electrical background.

Apply by letter or in person
fo

Westinghouse Electric and Mfg. Co.
2519 Wilkens Ave.—Baltimore 3, Md.
or
Susquehanna and Front Streets
Sunbury, Pennsylvania

Those now employed at highest skill
in essential industry need not apply

December, 1911
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+ INDUSTRIAL +

SRS | SERVICEMEN!

Continued

Can you write articles on

Transmitting or Receiving construction, substitu-

RADIO STATION tions, repairing short-
TEGHNICIANS cuts, or other subjects of

T particular interest to
for Point-to-Point International radio se rvicemen for
Radio- communications Stations
in the United States. publicationinaradio
Applicants possessing at least . 2
Second Class Commercial Ra- magazine/ H: you can,
diotelegraph Operator’s License . g .
are proferred. write and give us a list of
Essential workers need release -H,]e su b]ec+s on WhiCl’]
statement.

Apply weekdays except Satur- [ yOou can prepare a 2000
days between 10 am and 3 pm .
or write or 3000 word article.

PERSONNEL DEPARTMENT

R.C.A. COMMUNICATIONS, Inc. Reply, Box 370, RADIO NEWS

64 Broad Street . . S
NEW YORK 4, N. Y. 540 N. Michigan Ave., Chicago 11, lllinois

@Wl‘mdied
IN PRESENT AND POSTWAR WORK

Senior and Junior graduate engineers with one or
more years radio experience wanted by an ex-
panding manufacturing division of an established
communication company.

Present activities include high and medium power
transmitters, frequency shifters, other communication
products for the Navy and designs and models for
postwar use.

Engineers with practical experience also required
for radio communication plant installation and test in
foreign countries.

Phone, call or write stating experience, edu-
cation, present salary, etc., to

PRESS WIRELESS, INC.

HICKSVILLE, L. I.
ATT.: S. A. BARONE CHIEF MFG. ENGR.
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Approach Contre!
(Continued from page 128)

airport traffic control towers. The
Civil Aeronautics Administration al-
ready has installed these transmitters
in most of its control towers and ex-
pects to have all its towers so equipped
shortly. The final step then is for
pilots to be able to receive these trans-
missions. The air carrier companies
are planning to install v.h.f. receivers
just as rapidly as possible. Some mili-
tary aircraft already are equipped to
receive in the v.h.f. band.

If no unforeseen difficulties are en-
countered, it appears that approach
control procedures by CAA airport
traffic control towers can be estab-
lished at practically every major civil
airport for use during the coming win-
ter. Air carrier aircraft will be con-
tacted, in most instances, through the
v.h.f. transmitter in the airport traffic
control tower. Aircraft not equipped
to receive this frequency, which in
general will be mostly Army, Navy,
and private aircraft, will receive their
approach control instructions, as at
present, over the simultaneous voice
channel of the local Civil Aeronautics
Administration radio range.

Proper arrangement of navigation
facilities is an important factor in
realizing maximum benefits from ap-
proach control procedures. The most
desirable arrangement of these facili-
ties involves the establishment of a
75-megacycle fan marker as a holding
fix on the approach leg of the radio
range approximately 8 to 10 miles from
the radio range station. Aircraft will
be cleared to this fix by the airway
traffic control center which will assign
altitudes to the aircraft in accordance
with their estimated time of arrival
over the fix. As the aircraft arrive at
the holding fix, the pilots report to the
control tower using the appropriate
communication channel, and there-
after are under the jurisdiction of the
airport traffic controller.

The airport traffic control tower
clears the aircraft past the holding fix
for an approach to the airport, and
progressively lowers the aircraft in the
holding stack at 1000-foot intervals.
The airport traffic controller attempts
to regulate the flow of traffic in the
holding stack so that as an aircraft
completing an approach becomes vis-
ible to the control tower, the aircraft
having the next turn to land will be
ready to leave the holding marker. As
experience at each location is obtained,
it is expected that the airport traffic
controller will not have to wait for
each aircraft to become visible before
he clears the next aircraft from the
holding fix, but will clear aircraft from
the fix at intervals of perhaps 5 min-
utes. These intervals can be short-
ened to 4 minutes and eventually to 3
minutes as further experience is
gained. However, it is believed that
at least for the first year of operation
of approach control, the average in-
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Thus, coi. all factors, ap-
proach control edures which are
expected to be reauy lor establishment
very shortly at a substantial number
of locations should make possible the
flow of aircraft at a given airport at
the rate ol approximately 24 move-
ments per hour as compared (o a maxi-
mum of approximately 10 or 12 move-
ments per hour where conventional
procedures are in effect.

I'e

riving
efliciency

Additional Improvements

The Civil Aeronautics Administra-
tion recently has begun a nrogram in-
volving the installaiion of instrument
landing systems at major airports.
Also under way is the installation of
v.h.f. radio ranges which will have
two simultaneous voice channels for
communication with pilots,~—one for
trallic control instructions and one for
weather information. These facilities
are expected to make possible a ma-
terial improvement in the efficiency of
air traffic control in general and ap-
proach control in particular.

This improved efficiency will be the
result of the greater reliability and
higher quality of the v.h.f. voice chan-
nels, and the more precise navigation
which is expected to be possible when
using v.h.f. navigational facilities.
When these aids are in regular use, a
pilot will follow the v.h.f. airway fa-
cilities to the desired airport and then,
il an instrument approach is neces-
sary, he will proceed out the instru-
ment landing system to the holding fix.
Thereafter, he will descend in altitude
as directed by the control tower and
eventually proceed to the airport for
a landing using the instrument land-
ing system. With the improved navi-
gational facilities and better commu-
nication channels, plus the additional
experience by ground and aircraft per-
sonnel in apprpach conirol procedures
which will have been obtained by the
time these facilities are in use, it is
believed that average separation be-
tween arriving aircraft will be in the
neighborhood of 3 minutes. This
means 20 landings per hour per air-
port which, with 20 departures, results
in an airport capacity during instru-
ment weather conditions of approxi-
mately 40 aircraft movements per
hour. Still later it may be possible to
decrease the separation to an average
of perhaps 2 minutes between succes-
sive landings, but it is not believed
that any further reduction in separa-
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1 or increase in frequency beyond

[ds point will be possible until new
ypes of automatic air traffic control
facilities are produced and made avail-
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for airport traflic control towers. This
will mean that ultimately it may be
expected that landings and take-offs
during instrument weather conditions
will have no more restrictions, from a
traflic control standpoint, than do
landings and take-olfs during contact
weather conditions.
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The cover photograph of the
November issue was taken at
Templetone Radio Mfg. Corp.,
and not at RCA Laboratories,
as mentioned on Paye 4 of
that issue.
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Avutomatic Record Changers and Recorders

Currently, 70,000 discharged veterans
arere-entering industry every month.
With the coming of victory, some 8,000,000
servite men and 20,000,000 war workers
will seek new employment.

The Cathode Ray Tube at Work

Accepted outhority on subject..... ..
Frequency Modulation

Gives principles of FM radio.. ..
Sefvicing by Signal Tracing

Bosic Method of radio servicing.
The Meter at Work

An elementary text on meters.......
The Oscillator at Work

How lo use, test ond repoir
Yacuum Tube Voltmeters

Both theory and proctice. . T a
Avtomatic Frequency Control Systems

— also outomatic tuning systems. ...
A-C Colevlation Chaorts

Twa to five times os fast as slide rule. .. ..
Hour-A-Day-with-Rider Series —

Hundreds of thousands of these people
have been trained in radio. Here is your
answer to the liguidation of that huge
pile of unfinished work in your shop. Con-
tact the various agencies that are trying
to find peace-time jobs for these men you
need.

But get them started right in your shop.
Furnish them with the authoritative and

OTHER RIDER BOOKS YOU NEED

VALUABLE HELP

..... :..$11.00 each volume
8.25 each volume
Abridged Manuals | to ¥V {I! volume]. .. .$12.50

6.00

. 1.25
. 7.50

necessary servicing information contained 8" ":"e'""'i"g&cxg'e"“ in Rodio Receivers’'—
nece . . o

in Rider Manuals; a complete set for each O Ao e Yol e o

bench. On "'D-C Voltage Distribution™ . ... .. .. 90¢

Make available to them too, the other
Rider Books that are full of helpful hints
on civilian set maintenance. Do these
things now—foduy. Export Division: Rocke-International Electric
13 E. 40th Street, New York City

PLACE YOUR ORDER TODAY

RIDER MANUALS

GIVE YOU THE HELP YOU NEED!
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JOHN F.RIDER PUBLISHER, INC.

404 Fourth Avenue, New York 16, N.Y.

Corp.

Coble: ARLAB

143



www.americanradiohistory.com

COMPANY AGENCY PAGE No.

.ABustin C. Lescarboura & Sta*..145
Campbell Sanford Advert:san
Co 104

BRerovox Corporation...............
Alliance Manufacturing Company.

Allied Radio Corp. ... ......ccouvonn. Henry H Teplﬂz ............... 80

Allmetal Screw Products Co. ... . .Jasper, Lynch & Fishel, Inc....106
American Phenolic Corporation...... Evans Associates, Inc....2nd Cover
American Photocopy Equipment Co.Klau-Van Pietersom-Dunla-
sociates................ .126

Audak Company................... .Hart Lehman Advertising. . 8
Audel, Theo. & Co., Publishers......Grant & Wadsworth. Tnc....... 127
Best Vibrator Co. ... .. ..ttt iiaieer ittt i e 134
Bliley Electric Company....... v.s...Hardy Advertisin~.............. 98
Bogen Co.. Inc., David.....cocovvn.n. George Homer Martin, Adver-

BT L T
Breeze Corporations, Inc.....ceevve.. Burke Dowling Adams.......... 87
Burgess Battery Co...... 000600630804 Howard H. Monk and Associatesl39
Burstein-Applebee Co....covvvrrnnn. Frank C. Whalen Adv. Co...... 132
Candler System Co.... ... .......... Van De Mark Advertising, Inc..128
Capitol Radio Engineering Institute .Henry J. Kaufman Advertising. 74
Centralab........................... Gustav Marx Advertising Agency 94
Cinaudagraph Speakers, Inc......... Michael F. Mayger, Adv. 136
Clare, C. P. & CO.evvveivennnnnennnnn J. R. Hamilton AdvertlSlnq

Agency, Inc..
Commercial Radio Institute....cocooouiiiiiiiiiiiiiiiiiiinineneann. 134
Concord Radio Corporation.......... Shappe-Wilkes Inc............. 68
Connecticut Telephone & Elec. Div...Wilson & Haight, Inc., Adv.... 83
Cornell-Dubilier Electric Corp....... Reiss Advertising............... 11
Cornish Wire Company, Inc......... Hart Lehman Advertising...... 122
Coyne Electrical School Mcdunkin Advert:su\g Com

PANY. .t ieienn e 128, 132 138
Coyne Electrical School..............Phil Gordon Agency, The...... 134
DeForest’s Training, Inc............. MacDonald-Cook Co....... weend 17
Dedur Amsco Corp...c.ceveunn.... ..John A, Finneran, Inc. ... .
Delco Radio Div., General Motors...Campbell-Ewald Company.....
DuMont, Allen B. Labs., Inc......... Austin C. Lescarboura & Staff..119
Echophone Radio Co........ .. Burton Browne Advertising.... 73
Electronic Corp. of America. ..Shappe-Wilkes Inc.
Electro-Voice Corporation........ . .Shappe-WilkesInc.....e.000....
Fada Radio and Electric Co., lnc. .. .Sternfield-Godley, Inc........
Fairchild Camera & Instrument

orporation ..Commerce Adv. Agency..

Fawcett Publications................ Hill Advertising, Inc.....
Federal Telephone & Radio Corp....Commerce Adv. Agency
Federal Telephone & Radio Corp. ...Marschalk & Pratt Co. 14, 3rd Cover

Gates Radio & Supply Co... ..Henry J. Kaufman Advertising.107

General Cement Mfg. Co.. ..Turner Advertising Agency..... 104
General Electric Company.. ..Maxon Inc. Advertising........ 23
General Test Equipment Co......... Suzanne Hayman, Advertising.138
Gothard Manufacturing Company..Merchandising Advertisers..... 112
Greenlee Tool Co.................... Howard H. Monk and Associatesl18
Guardian Electric Mfg. Company... Kennedy & Company........... 81
Halldorson Company, The...... .ottt iiitiiiiiiaaeinanns 98
Hallicrafters Co., The.veevaicaea.... Burton Browne Advertising

Back Cover
Hammarlund Mfg. Co., Inc., The....Roeding & Arnold, Inc.. ...... 24
Harvey Radio Company .............Shappe-Wilkes Inc............. 86
Howard Manufacturing Corp........ Bozell and Jacobs.............. 135
Hytron Corporation...... .......... Henry A. Loudon Advertising.. 61
Illinois Condenser Company......... Sander Rodkin Adv. Agency....120
Industrial & Commercial Electronics.Garfield & Guild Advertising...109
International Detrola Corporation...Zimmer-Keller, Inc............ 81

Jdensen Radio Manutacturing Com-

Burton Browne Advertising.... 6

David, Imc.........c.coivaee, 7

Knights, James Co., The....vc.0v... Turner Advertising Agency..... 10

Lake Radio Sales Co........cc.0vn.n. Sander Rodkin Adv. Agency....108

Lear, Incorporated. .........covun... Arthur Kudner, Inc............ 69

Lectrohm, Incorporated..............Merchandising Advertisers..... 128

Lectrolab Products. ... ... ieiiioinniiiniii i 110
Lincoln Engineering School..........Buchanan Thomas Advertising
(800000000808 8586080000000

Linguaphone Institute.............. Arthur Rosenberg Co., Inc..... 130

Mallory. P.R.&Co., Inc.cocvae.. .. Aitkin-Kynett Co........ 0800000 a7

Meck. John Industries....vecvv.vs,..Western Advertising Agency.... 84

144

COMPANY AGENCY

Merit Coil & Transformer Corp,.....Ross Llewellyn.........

Midwest Radio Corp veeiievow...Key Advertising Company The 113
Miles Reproducer Co., Inc.......... Altomari Advertising Agency...132
Millen, James Mfg. Co., Inc.. . .James Millen, Inc
Murdock, Wm. J. Co..... . ....
McElroy Manufacturing Coro

National Combany............cco0... Graydon Smith.......

National Electronic Sum==Ty. ... oot itiiiiit i iiiiaaanees
National Radio Institute. .. ..Van Sant, Dugdale & Co., Inc . 3
National Schools.................... Mayers Comvany. The......... 95
National Union Radio Corporation...Hutchins Advertising Co.,

Nelson Co .A. N. Baker Advertising Agency.108
Newcomb Audio Products Co......,.Dozier Graham Eastman, Ad-

vertising.............. 0.0 120
Ohmite Manufacturing Company...Henry H. Teolitz............. ... 59
Olson Radio Warehouse.............. Jessop Advertising Company...116
Onan, D. W. & Sons............. 060Ga0aE a08a06086080000000680806060 110
Panoramic Radio Corporation....... Shappe-Wilkes Inc............. 79
Permoflux Corporation.............. Turner Advertising Agency..... 123
Plastic Wire & Cable Corp., The.....Stentor Company, The.......

Press Wireless, Inc.............. DCO0ANE ABA00ANaA0AAGGEEE0A0000000000

R.C.A. Communications, Inc........Albert Frank-Guenther Law,

{ CJ80080000060800080a000000000 142
RCA Institutes, InC...... ... ... . .c.ceiiiiteesetoneaeseansoncsnsnsans 134
Radio Corporation of America—

RCA Victor Division............... Kenyon & Eckhardt Inc........ 68
Radio City Products Co., Inc.........Reiss Advertising.....ccecc00s...130
Radio Parts Company..........c..... Sidney S. Lovitt...... cesessess. 96
Radio & Technical Division, Murray

Hill Books, Inc.................... Harry P. Bridge Co., The.,. .88, 89
Radolek Co.............. ... ........ Turner Advertising Agency..... 138
Raytheon Manufacturing Company..Burton Browne Advertising.... 71
RBM Manufacturing Co......ccvveeueeennneesnsroccasssscacancsns ..141
Rider, John F., Publisher, Inc....... Lansford F. King
Sauereisen Cements Company..oooc.eees e inriennecoanes
Shure Brothers................cc0u.. Henry H. Teplitz
Snyder Mfg. Co...covveiiiiivnnnnnnnn Philip Klein Advertising Agency 94
Solar Manufacturing Corp........... 0. 8. Tyson & Company, Inc... 13
Sperry Gyroscope Company, Inc.....Young & Rubicam, Inc......... 92
Sprague Products Co........... .Harry P. Bridge Co., The....... 63
Sprayberry Academy of Radio........ Harry P. Bridge Co., The..... . 21
Standard Transformer Corporation.,Burnet-Kuhn Advertising Co... 72
Stanwyck Winding Company........ Franklin Advertising Service...118
Stevens Walden, Inc........... .Howard-Wesson Co.......c.0... 18
Studio Service Co...vviuiiiiiionnceriinanieeataeiieeaaieceiiaonann 130
Sun Radio & Electronics Co.......... Mitchell Advertising Agency

132, 140
Superior Instruments Co............Loewy Advertising Agency..... 103

O’Callaghan Advertising
Agency, Inc.....

Supreme Publications............... Henry H. Teplitz

Supreme Instruments Corp

Sylvania Electric Products, Inc

tesessessssnanseseecs.. Terrill Belknap Marsch Asso-

Teleplex Co...
T Be8808 800 660580006000 000 134

Templetone Radio Mfg. Corporation.Peck Advertising Agency, Inc...101

Thermador Electrical Mfg. Co... .dohn H. Riordan Co., Adv.. 114
Tobe Deutschmann Corp...... .Franalin pruck Adv. Corp.. .146
Trenton Radio Comipany . ... .ooiiiiat i iiitiaaeeetneninennnsanans 134
Triplett Electrical Instrument Co. .. .. 67
Turner Company, The..........ov... . 80
United Electronics Company......... A. W. Lewin Co....... 000000000 121
United Transformer Co.............. Shappe-Wilkes Inc........cc... I5
Universal Microphone Company..... Ralph L. Power, Ph.D........, 19

Valparaiso Technical Institute.......Smith, Benson & McClure, Inc.134

Wallace, Wm. T., Mfg. Co........... Michael F. Mayger, Adv........ 135
Ward Leonard Electric Company..... E. M. Freystadt Associates, Inc. 15
Ward Products Corporation, The....Burton Browne Advertising..... 1058
Warwick Manufacturing Corpora-

BT - Agency Service Corporation,...117
Western ElectricCo................. Deutsch & Shea................ 140
Westinghouse Electric & Mfg. Co....Fuller & Smith & Ross Inc. 111, 141
Wholesale Radio Laboratories........ Allen & Reynolds..............100
York Radio Distributing Company....ccceveiiiiiininiine.. 0000ORa0 .138

RADIO NEWS

www americanradiohistorv com


www.americanradiohistory.com

.7-"F jad

el N—— I e i o R e
b A . L e T st

In ratings from 1000 volts

SEFRER T
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@ The 1650 Series is the most rugged
of the heavy-duty molded-in-bake-
lite miica capacitors of the extensive
Aerovox line. These high-voltage
units are intended for the most crit-
ical service of low-powered trans-
mitting circuits, buffer stages,
power amplifiers, laboratory equip-
ment, etc. Also recommended for
use in ultra-high-frequency circuits,
and accordingly their r.f. current
ratings are given in the Aerovox Capacitor Catalog.

The exira-generous use of high-grade dielectric
material provides that greater factor of safety for
longer service under severest operating cenditions.

@ Literature on

MICA CAPACITORS

Standard units with tapped holes
take 6/32 screws which serve for
terminals. Also available with clear-
ance holes through which screws or
rods may be slipped, so that two or
more units can be stack-mounted.
Low-loss ceramic mounting insula-
tors are available for mounting on
metal surfaces.Standard units mold-
ed in brown bakelite. Also available
in low-loss (yellow) XM bakelite.

In 1000, 2500, 5000, 7500 and 10,000 volts D.C. test.
Capacitance ratings from .00005 mfd. to .06 mid. in
Type 1650 at 1000 v. D.C. test; .00005 mid. to .001
mid. in Type 1654L at 10,000 v. D.C. test.

reguest . . .

%
-

B e

3 3 o INDIVIDUALLY TESTED
AERONOX CORPORATION, HEW BEDFORD, MASS.. U.5.A. . SaLEs OFFices In ALL PRinciPAL CITIES

Export: 13 E. 40 S7., New York 16, N. Y. - Cable: ‘ARLAR’ In Canada: AEROVOX CANADA LTD., HamiLTon, ONT.

December, 19441
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Stalwart.--lime

A SMALL PART IN VICTORY TODAY
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Tue repuTaTiON Of T obe
Capacitors for long {zfe rests
on a record of practically no
“returns”’. Ratings are alway}s1
conservative. Constant researc

. manufacturing skill })orn
of long, specialized experience
... frequent, rigid inspections—
these are the “'secrets of Tobe's
ability to master difficult speci-
fications, like those of the ne;v
American War Standards. The

“DP” Molded Paper Capacitor
shown below is an example. It
is made of high grade Kraf't1
tissue paper and aluminum f01d
—mineral oil impregnated an
molded in low-loss Bakelite.
Leads are tin copper Wire€.
Whatever your capacitor prob-
lems, Tobe engineers will
gladly work with you. i
Inquiries and requests SHEELESEEEE
for samples vylll receive
prompt attention.

SPECIFICATIONS‘DP" MOLDED PAPER CAPACITORS

CAPACITANCE . ... ... ...... ... ..o, 001 to .04 MFD
WORKING VOLTAGE. .................... See chart at right
Flash test 3 times rated DC working voltage

SHUNT RESISTANGE . . . Ac 185°F-—- 1000 megohms or greater
At 72°F-50000 megohms or greater

WORKING TEMPERATURE RANGE . . . . Minus 50° F to plus 185° F
OPERATING FREQUENCY RANGE . . . . Upper limit 40 megacycles
Q at one megacycle—average 20

POWER FACTOR................ At 1000 cycles .004 to .006
DIMENSIONS . ................. 13/16" x 13/16” x 19/64”

(\
I\

Printed in U.S.A.

www americanradiohistorv com

Norseman's Tower in Newport,R. I,
One of Americas oldest stractures,
saidto bavebeen builtby the Vikings
abont 1040 A.D.

Capacity DC Working TOBE & AMERICAN WAR
in MMFD Voltage STANDARDS DESIGNATIONS
Rating YA Characteristic 8’
1000 600 CN35A102 CN35B102
1500 600 CN35A152 CN35B152
2000 4600 CN35A202 CN35B202
2500 4600 CN35A252 CN35B252
3000 600 CN35A302 CN35B302
4000 600 CN35A402 CN35B402
5000 600 CN35A502 CN35B502
6000 600 CN35A602 CN35B602
7000 600 CN35A702 | CN35B702
8000 600 CN35A802 CN35B802
10000 400 CN35A103 CN35B103
20000 200 CN35A203 CN35B8203
30000 150 CN35A303 CN35B303
40000 100 CN35A403 CN35B403

(o)
v. IM,c\ssAC\'\\)s A BIG

PART IN INDUSTRY TOMORROW
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kncwn for k)ng dependablc life, low cost,
and high =fficiency. .. made in a wide
range of sizes and outputs ... for any
DC neced from any AC source.

® PUBLC UTILITIES — for station DC bus
service, floating storage batteries and
operaring controls.

® CHEMICAL AND METALLURGICAL—DC
powe: for refining, electroplating,
electro-cleaning and laboratory analysis.

® METAIWORKING—for operating mag-
netic equipment such as grinders,
chucks, lifts and vibrating hammers.

® FOOD AND DRU?Q-S—for magnetic separa-
toss, operaﬁﬁa}; packaging equipment
and power supply for processing.

@ INDUSTRIAL PLANTS— for DC motor

operation, electzic brakes, general test-
ing and generator field excitation.

*

Federal’s exclusive CENTER
CONTACT Selenium Recti-
fier discs provide new pro-

tection against corrosive
atmosphere,arenowinFederal PowerSupply
equipment. FIRST IN THE FIELD....STANDARD
FOR INDUSTRY. Write for Bulletins.

S e T e s 2
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Halli ft lett test!
- i
2 mallicrarters ietter contrest.

Here we go again. Another great Hallicrafters letter contest for service men.
: . - Write and tell us your first hand experience with 4/l types of radio commu-
. $20000 II'I PTIZES EVERY MUNTH nications built by Hallicrafters, receivers and transmitters and the famous
‘ C{ “s]ooﬂﬂ ]St PriZe mobile radio station the SCR-299.
171 50° 2nd Prize ‘ Rules for the Contest
h . il Hallicrafters will give $200.00 for the best letters received during each of
$ 2500 3"‘ Pﬂze : the months of December, 1944, January, and Fcbruary, 1945. (Deadline:
$ 00 . Your letter must be received by midnight, the last day of cach month.)
15 4th Pnze * For cvery serious letter received, Hallicrafters will send $1.00 so cven if you
do not win a big prize your time will not be in vain. Your letter will become
$ ]000 5th Pnze * X X the property of Hallicrafters and they will have the right to reproduce it in a
Hallicrafters advertisement. Write as many letters as you wish. V-mail letters
PI_US' will do. Just give us your own experiences in your own words.
H Open to service men around the world. Wherever you are, whenever you sec i
51 00 fur every Ietter recewed! this ad, drop us a line. Monthly winners will be notified immediately upon
Judgmg and payment will be made as soon as possible.

aﬂovw?isa é ﬁreivepr-m a'ﬁot the:ﬂl-r}::, )
Mii&y in r gquup‘uom ‘anre-s a grﬂf exciti

fo shoﬂ_i%o* amh.us-cons In pgoce time _Hw =
e i :gm:nsr Wand 'W&mmﬂn :

THE HALLICRAFTERS COMPANY, MAN'JFACTURERS OF RAdD! AND ELECTRONIC EQUIPMENT, CHICAGO T#%, U.
wWW_americanradiohistorv com
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