B

HOW TELEVISION TUBES ‘ARE MADE

PAGE 32 \
1

QMO 4X3IM 25061
¥F NOSNHOF G A

S A

) - : P "_n e .a
f ’ = e i WA ameri Ve h ' 1 . l ““ ‘A’—- g‘—*-‘iﬂ i



www.americanradiohistory.com

diversity -reception for t he amateur

¢S rier@ﬂ%.

Model DD-1

¥
l"ludenlg of modern radio are familiar with diversity reception as used by the larger commercial
stations. Receiving Systems based on the diversity principle have been built at great expense. Designed
to pravide better short wave reception, they have been highly successful in eliminating fading and have
effected remarkable improvement in the quality of reception.

In an attempt to bring this same quality of reception in practical form to the amateur oper-
ator and short wave listener, Mr. James L. Lamb®, Mr. J. L. A, McLaughlin®® and Mr. Karl W. Miles**
engineers notable for their activity in the amateur radio field, have made an intensive study of Diversity
Reception.”** The SKYRIDER DIVERSITY represents the culmination of several years’ work by these 1
engineers, The principal advantages of Diversity Reception, as provided by this Nual Diversity Receiving - r
System, may he summed up as follows: 1. The reduction of fading to negligible proportions. e 2. An
Increase of Signal Strength over that of any single receiver. ¢ 3. Improvement of Signal-to-Noise ratio
over any single receiver. ¢ 4. Reduction of heterodyne beat note interference.

The principles of functional design have been followed throughout the construction of the
SKYRIDER DIVERSITY. Every single component has had especial attention from the designing engineers,
and nu expense or effort has been spared to bring the SKYRIDER DIVERSITY to a high standard of
electrical and mechanical perfection worthy of so advanced a receiving system.

In the SKYRIDER DIVERSITY, the Hallicrafters offer the advantages of Diversity Reception
to the amateur and short wave listener for the first time, in easily operable form, and at a price within
— reach of the average purse. See the New SKYRIDER DIVERSITY at your dealer’s today !

* Technical Edilor—0ST ** the hallicrafiers, inc. *** QST—May, 1936, QST-—November, December, 1937
All Hallicrafters Receivers available at liberal Time Payments

the hallicratters inc.

2605 INDIANY AVE., CHICAGD, U.S. A. ¢ CABLE ADDPRESS: “HALLICRAFT,” CHICAGO

world's largest builders of amateur communications receivers

www americanradiohistorv com
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BILL, YOURE ALWAYS
FOOLING WITH RADIO—~
OUR SET WON'T
WORK — WiLL |
You FiX 17

1'LL TRY, MARY,
ILL TAKE 1T
HOME TONIGHT

/)

/

1 CANT FIND OUT
WHAT'S WRONG —
GUESS I'LL MAKE A
FOOL OF
MYSELF

WITH MARY

HELLO. BILL— GOT A

TOUGH ONE
10 FIX?
LET ME

HELP YOU

LEARN
ANYTHING

HELLO JOE~ WHERE VE
YOU BEEN LATELY—
AND WHERE DID YOU

OUGHT 10 TAKE THEIR COURSE.
A GOOD RADIO JOB NOW. LETS

N\

IVE BEEN STUDYING RADIO AT HOME, BiLL,
WITH THE NATIONAL RADWO INSTITUTE. YOU

CIRCUIT DISTURBANCE TEST= STARTING WITH
< THE AUDIO OUTPUT STAGE

AND TESTING EVERY STAGE
RIGHT BACK TO THE

ANTENNA. LISTEN FOR
THE CLICKS WHEN 1

-TAP THE GRID LEADS

- gl il

el )

SAY~ WHERE
DID YOU LEARN

JVE GOT | | THXT TEST? ITS
MAKE A A GOOD ONE

HERES THE TROUBLE, BILL, IN THE
FIRST ¥ AMPLIFICATION STAGE. |

1 STARTED TAKING THE COURSE,
L. IT'S DESCRIBED IN A
FREE LESSON WHICH THE
NATIONAL RADIO INSTITUTE
~7. SENDS YOU WHEN

LEARNED, THAT TEST EVEN GE‘FORE)

I'VE SEEN THEIR ADS

BUT | NEVER THOUGHT {
COULD LEARN RADIO AT
HOME -~ {'LL

COMPLETE.
N

I'M CONVINCED NOW THAT THIS
COURSE 15 PRACTICAL AND

OR GET A JOB
WITH A RADIO

TLL ENROLL NOW
- BROADCASTING OR

MAIL THEIR
COUPON RIGHT

AND THEN | CAN MAKE
REAL MONEY SERVICING
RADIO SETS

TRANSMITTING
STATION

51 YOU MAIL A : Y FOR JoBS IN RADIO
/A COUPON FROM ’——’N—\
] OR INSTALL AND SERVICE
P ONE OF THEIR ADS Quo SPEAKER SYSTEMS »
e / o
R / o
17 4 4 C‘

AVIATION RADIO, POLICE
RADIO, TELEVISION,
ELECTRONIC CONTROLS -
RADIO IS SURELY GOING
|  PLACES. AND THE
NATIONAL RADIO
INSTITUTE HAS TRAINED)
HUNDREDS OF MEN

(1 will send you a Lesson on A
Radio Servicing Tips FREE

TO SHOW HOW PRACTICAL IT IS
TO TRAIN AT HOME FOR

| GOOD JOBS IN RADIO |

Do you want to make more money?! I'm
sure I can train you at home in your spare
time for a good Radio Job and for oppor-
tunities coming in Television. I'll send sou
a sample lesson FREE. Examine it, read
{it. see for yourself how easy it is to under-
stand even if you have no knowledge of
Radio or Electricity.

Mony Rodio Experts Make
$30, $50, $75 o Week

Radio broadcasting stations employ engineers,
operators, station managers and pay up to
$5.000 a year. Spare time Radio set servic-
ing pays as much as $200 to $500 a year.
Full time Radio servicing jobs pay as much
as $30, $50, 375 a week. Many Radio Ex-
perts oOperate their own full time or part
time Radio sales and service businesses.
Radio manufacturers and jobbers employ
testers, inspectors. foremen, engineers, serv-
icemen, paying up to $6,000 a year. Radio
operators on ships get good pay, see the
world besides. Automobile, police, aviation,
commercial Radlo, and loud speaker sys-
tems offer good opportunities now and for
the future. Television promises many good

soon. Men I trained have good jobs In
these branches of Radio.

Many Moke $5, $10, $15
o Week Extro in Spare Time
While Learning

Almost every nelghborhood needs a good
spare time serviceman. The day you enroll
I start sending you Extra Money Job Sheets.
They show you how to do Radio repair johs.
how to cash in quickly. Throughout your
training I send you plans and ideas that
have made good spare time money-—from
$200 to $500 = year—for hundreds of fel-
lows. I send you special Radio equipment.
show you how to conduct experiments, build

circuits illustrating important Radio prin-
ciples. My training gives you practical
Radio experience while learning.

I Also Give You a Professional

Servicing Instrument
Here is the instrument every Radio expert
needs and wants—an All-Wave, All-Purpose,
Set Servicing Instrument. It contains every-
thing necessary to measure A.C. and D.C.
voltages and current; to test tubes, resist-
ance; adjust and ati any set, oid or new.
It satisfies your needs for professional serv-
jcing after you graduate—can help you make
extra money servicing while training.

Get My Book on Radio and
Television—Also Sample Lesson

Free

In addition to my Sample Lesson, I will send
64-page Book, ‘‘Rich Rewards in
Both are free to any fellow over
k points out Radio’s
fuli_ time opportunities and
those coming in Television: tells about my
Training in Radio and Television; shows my
rent; shows you letters
1 trained, telling what they are
doing, earning. Find out what Radio offers
YOU! MAIL THE COUPON in an_envelope,

or paste it on a penny postcard—NOW!

J. E. Smith, Pres.,National Radio Institute
‘Dept. 8GR Washington, D.C.

YOU CERTANLY KNOW
RAD0. SOUNDS AS
GOOD AS THE DAY
L BOUGHT IT.

—

T

- A

J. E. SMITH
President
National Radio Institute
Estabtished 1914

T

oK BiLL- I'M SO
GLAD | ASKED YOU
10 FIX OUR RADIO.
17 GOT YOU STARTED
THINKING ABOUT

The man who has directed
the home study training
of more men for the Radio
Industry than any ether
man in America.

AND NOW YOURE
GONG AHERD

r(—:‘\

—= _\

; J. E. SMITH, President, Dept. 8GR
|

National Radio Institute, Washington, D. C.

Dear Mr, Smith: Without obligation, send me a sample lesson and your free
l hook which Doints out spare time and full time Hadio opportunities, and
l shows how I can traln for them at home in spare time—about the N.R.L Set

Servicing Instrument you glve.

1 Name
|

I Address

1
] Cuty

THANKS !

WORK 1S GREAT
FUN AND
PRETTY SOON
YL BE READY
FoR A FULL

RADIO AS A CAREER,

Fradeint '1.:)("
3

(Please write plainly.)

1T CERTAINLY 1S
EASY TD LEARN RADIO THE
N.R.). WAY. | STARTED OMNLY
A FEW MONTHS As0, AND I'M
ALREADY MAKING GOO0D MONEY.
15 $PARE TIME

TimE Jos8

OUR WORRIES ARE OVER.
M MAKING GOOD MONEY
NOW, AND THERE'S A
816 FUTURE AHEAD

FoR uUs 1N
RADIO

14X-1

&----------------------‘
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WE are in receipt of a great number of
letters from our readers commending
RADIO NEWS on its stand in current ARRL
matters. We wish to make our position
entirely clear. We are not opposed to the
ARRL (as the American Radio Relay
League is known), but we believe that
there is plenty of room for improvement,
and a general housecleaning, which
should really be undertaken by this body
itself. As far as we know, all attempts
to have the ARRL clean its own house
have failed, although we are unable to
find out just exactly why.

As we see it, the ARRL is the property
of the members who compose that asso-
ciation. They should have the complete
say in its management and in the control
of the funds which come to headquarters
in the form of membership dues and sub-
scriptions to their magazine. In spite of
all attempts by various members to have
explained to them the various items of
the reoccurring accounts as filed quar-
terly, the officers have failed to give this
information. Not only is this contrary
to all tenets of good business, but it seems
a rather unusual manner in which to run
a radio club. We think it an entirely
reasonable request that the officers and
the American Radio Relay League be
prepared at all reasonable times to re-
veal to the members what, exactly, is
being done with their money. We think
the members should be informed that if
they are paying a certain amount for the
printing of their magazine, that this is
the most reasonable price which can be
obtained commensurate with the job re-
quired. If certain officials are receiving
certain salaries, that this is the least?
salary which could be paid to any other
qualified person in a similar job. We are
not prepared to say whether or not the
figures as we have seen them were fair;—
that is something for the membership to
discover for itself, but we do think an en-
tirely healthy condition would result if
the members were informed of the fact
that the prices paid for various parts of
the production of the book, and the sal-
aries of the. officers, were the very best
obtainable under the circumstances.

* * *

JUST wondering! Are all the ARRL di-

rectors licensed hams? We wonder!
» »* *

\ HY does a certain local midwest

radio magazine feature so much stuff
concerning a certain person who is pro-
fessionally connected with the sale of
radio, so that the greatest part of their
bgi)k is made up of items concerning him
only.

* * *

HE Chicago Area Radio Club Council

in the April issue of Harmonics, their
publication, set forth that they are in no
sense of the word a dictatorial product.
If this is true, we wonder why they are so
anxious that every club which is a mem-
ber of the Club Council should belong to
the ARRL? It states further that “it in
no way attempts to dictate policies or
control in any manner the action or ac-
tivities of any club. Its (the CARCC)
actions are entirely governed by the vote
of the delegates from the various affili-
ated clubs, and those votes in turn are
governed by your vote on all matters
which may come before the Council.”

Oh, if this were only true! Strictly speak-
ing, the Chicago Area Radio Club Coun-
cil is i a fine position to promote ama-
teur radio in and around Chicago. It has
fallen somewhat short of this goal in per-
mitting a number of clubs to become affil-
iated with it which do not even follow
the accepted American form of self-gov-

RADIO NEWS CRASHES THROUGHI!

Due directly to the heavy pressure by
RADIO NEWS in bringing into national
prominence the expected refusal of the
ARRL Board of Directors to sponsor a
National ARRL Chicago Convention, on
May 13, 1938 the ARRL Board voted to
amend the by-laws to authorize the hold-
ing of the National ARRL Convention in
Chicago, lll., on September 3rd to 5th.
The vote was 14 to 2. Apparently the
two votes mentioned in the June issue of
RN were the only two who held out
against the proposition. RADIO NEWS
will always fight the amateurs’ battles for
them, fairly, honestly, and in the open.
To R. H. G. Mathews, W9ZN, director
from Chicago, our compliments on a
grand fight well won! '

ernment in drawing up their various con-
stitutions. There are some of these which
are associated with the Chicago Area
Council which are founded on entirely
un-American principles and run as much
dictated to as any one of the foreign
countries presently under a dictator.

* * *
USH-HUSH DEPARTMENT! What
receiver manufacturer is bringing
out a set based on such a new principle,
with such advanced circuit refinements
and conveniences that it will leave the
ham fraternity “hanging on the ropes”?

Eddie Bergen and his Charlie McCarthy
give the NEW RADIO NEWS a going over.
How are you on the

ARRL, Charlie?

And we do mean you, and you, and YOU!
More about it here.

What amateur has a rig which his boss
operates with the amateur’s call, since
the boss paid for the rig,—and even does
the operating when the op is not around?

What amateur, now an official of a
radio association, will shortly ask his ham
bosses to raise his salary 100% in face of
opposition to his present pay which many
think too high? . -

*

The following new Q signals have been
adopted by the Cairo Conference as being
official:

QSZ—1 indicates fairly perceptible
QSA—2 weak
QSA—3 fairly good
QSA—4 good
QSA—5 very good
QRK—1 unreadable
QRK-—2 readable occasionally
QRK—3 readable with difficulty
QRK—4 readable
QRK—5 perfectly readable
*

* *

T IS interesting to note that the radio

telegraph conference in Cairo has
changed the continental Morse Code so
that a comma is now the exclamation
point signal. No provision has been made
for an exclamation point to be transmit-
ted over radio in the future.

AS TO how our broadcasting friends
are faring, Columbia Broadcasting
System released a statement which
showed that the April 1938 time sale was
the second largest April volume sale in
Columbia’s history, and that it will bring
that month’s total to 12.8% above 1937.
The actual figures involved for the first
quarter of 1938 are $9,766,131 in 1937,
against $11,018,777. The reason these are
quoted here is to show those of the ama-
teurs who think that the broadcast in-
dustry is easily disposed of, what they are
up against. In its best days amateur
radio has not averaged more than $4,000,-
000 a year, expended by the amateurs.
This will certainly not make any showing
against the $11,000,000 spent with one
chain for a total period of four months.
® * *

EIGHT OF SOMETHINGOROTHER

DEPT. What two hams living across
the street from each other are fighting it
out on 1 KW each in the same band with
“rubber xtals,” so that neither has been
able to hear anything for weeks and
weeks? Hi! -

* »

GREAT number of our readers have

written in requesting information as
to what is going to be done with the
Sprayberry Lessons on Television. We
wish definitely to assure these readers
that these lessons will be reinstated and
continued with the fall numbers. We be-
lieve that will be in keeping with the av-
erage reader’s desire, as the more difficult
instructional material should be limited
to the cooler months.

* L *

IT IS of interest to every American that
WCAU of Philadelphia has banned_the
playing of that “new and streamlined
version” of The Star Spangled Banner.
In a news release from that Station it
(Continued on page 69)
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ADIO listeners in general do not
R know about, or give thought to, the

great technical facilities which bring
them their favorite programs with clock-
like regularity. It is fairly safe to state
that the public pictures little beyond the
studio and microphones, in visualizing the
wizardry that has made their radio: enter-
tainment possible.  Without the “life
stream,” as these communication facilities
can well be termed, broadcasting chains,
or systems, could not exist. Qur selection
of programs in that event would be very
definitely limited to the nearest local sta-
tions.

Lacking its present value as an adver-
tising medium to reach millions of people
with simultaneous programs originating in
one studio, radio could never have grown
into the giant industry it represents today.
It is the life stream of the broadcasting
net work service that meets the coverage
needs of sponsored commercial programs,
and brings down the production costs of
this great advertising media to reasonable
and profitable levels.

Stripped of technical verbiage, the life
stream is a combination of radio science
and telephone operations. The latter, with
which we are concerned in revealing how
our nation-wide programs are made pos-
sible, can best be described as representing
a gigantic pipe line system covering the en-
tire nation, through which electric impulses
flow like a stream of water to individual
broadcasting stations, and which like a wa-
ter line can be turned on or off at will.
This service of facilities for program trans-

Across Wildcat Canyon, Berkeley, Calif.,
swings the cable (arrow) which carries
that Hollywood show to you in N. Y.

A portion of the lead sheath stripped
away on' the transcontinental cable. Some
of the conductors are for radio use
only; others for telephone purposes.

mission is furnished to the broadcasting
companies by the “Long Lines Department”
of the American Telephone and Telegraph
Company.

The magnitude of this service becomes
apparent when it is revealed that the com-
pany’s investment in network service is
well over $20,000,000, and that nearly a
dozen basic networks regularly use 90,000
miles of wire, not including circuit mileage
held in reserve for protection.

The radio program, a concert for ex-
ample, is rehearsed and is finally ready for
broadcast. The music is picked up by
microphones in a New York City studio,
converted to-electrical impulses of audio
(sound) frequency and is carried on wires
to a nearby room. As
it passes through certain
equipment there, the
broadcasting company’s
engineer adjusts these
electrical impulses to a
certain degree of loud-
ness [This adjustment
is in terms of power or
DB. Ed.] before they
enter the telephone ca-
ble. At that point be-
gins the telephone com-

Clark River, Mont.,
section of the Minne-
apolis - Seattle link of

Long Lines Department.

1

of

BROADCAST

by ALFRED W. DAVIS

A coast-to-coast radio program is
not all wireless. 90,000 miles of
telephone wire are sometimes in-
volved in bringing it to you.

pany’s responsibility for “express service.”

Under the streets of New York the elec-
trical impulses pass through the telephone
cable downtown to the Long Distance
Building at 32 Sixth Avenue. Here the
General Control Office serves all the major
networks. It receives complete daily pro-
gram schedules from the broadcasting com-
panies and relays them to a dozen telephone
company control offices located through-
out the nation.

When the concert has passed through
this control room its journey has only be-
gun. It goes simultaneously to broadcast-
ing stations in New England, Canada, the
West, and South, travelling along the wire
pipe lines at a speed of 186,000 miles per
second.

The electrical currents bearing sound
waves have considerably more speed than
strength. They become weaker the farther
they ‘go. At the same time the waves
often become distorted ‘due to a variety of
intricate causes. When weakness and dis-
tortion happens to music, the notes coming
from our loudspeaker give an effect of
fuzziness, hollowness of tone, and other
displeasing variations from the original
presentation.

Consequently, at intervals of about fifty
miles along the long distance cable routes,
the program passes through telephone com-
pany offices which are equipped to amplify
the wweak electrical currents and send them
along, invigorated and restored to exactly



www.americanradiohistory.com

the strength and forin they had when they
left the studio.

At several points throughout the coun-
try there are control offices where equip-
ment is installed to enable programs to be
redistributed in various geographical direc-
tions over separate routes to still other
radio stations.

In recent years it has become an increas-
ing practice on the part of broadcasters
toward supplying certain sections of the
country with selected types of programs,
largely those of commercial sponsorship.
There is also a growing trend toward pick-
ing up programs from studios at widely
scattered points by other studios. All this
complexity of the time element and geo-
graphical separation of stations involves
swift reversals of the networks, as to the
flow of the sound waves, and number of
tie-ups on the one hand, and on the other
the quick shifting of group stations from
one network (or section of network) to
another at frequent intervals.

At Cleveland it may well happen that
our particular program may be twurned off
on circuits serving six Midwest stations,
because of local commercial broadcast com-
mitments for the first half hour of the
concert, but it may be furned on over these
circuits for the last half hour as a sus-
taining program. In the case of a South-
west group the exact opposite may be the
case, and they will put the first half hour
of the concert on the air, and broadcast
other programs during the last half hour
period. The desires of both groups were
of course known in advance, but the neces-
sary switches and vcircuit arrangements
must be made with split-second accuracy
at the scheduled time,

Meanwhile technical men at Cleveland
and other telephone offices concerned are
on the alert for any possible impairment in
service. They check by listening in over

earphones, and are ready to switch to alter-

NETWORKS

nate routes always held available for any
and all emergencies.

Most of the routes east of the Missis-
sippi are carried in cables which afford
security against weather and other hazards,
thereby meeting a most important require-
ment in network service.

A long distance telephone cable inci-
dentally is about the thickness of a wrist.
Within its lead sheath are several hundred
individual wires, each wrapped in wax pa-
per to insulate it from the others. For
radio program transmission purposes, since
1926, all such cables have been constructed
to include several pairs of wires twice the
size of those provided normally for tele-
phone service. About 60,000 miles of such
radio program wired-cable today serve the
broadcasting companies. In addition there
are many thousands of miles available for
service when provided with amplifiers and
other equipment.

In the vicinity of Omaha the program
leaves the cables and proceeds over aerial
wires supported by poles and cross arms.
Ahead lay wide prairies, deserts, broad

Rear view of panels in General Control
Office in New York. At left is the_inter-

connection frame; right, a speaker unit.

wWwWWwW americanradiohistorv com

(Above) General Control
Office in New York City.
View shows only the broad-
cast network equipment.

{Left) Control switchboard
with monitoring operator.
Morse instrument gives or-
ders, while ear phoneslethim
hear program transmitted.

rivers, and high mountain ranges. Geog-
raphy presents another problem to be
solved by men, mechanisms, and money, be-
fore wire communication can be achieved.

Four different long distance telephone
routes cross that part of the continent lying
between the Mississippi Valley and the
West Coast. The Northern Transcontinen-
tal Line, through Minneapolis, Fargo, Bill-
ings, and Spokane parailels the Canadian
Border. The Central Route runs via
Omaha, Denver, and Salt Lake City, to
San Francisco. Near the Mexican Border,
the Southern Route passes through Dallas,
El Paso, Tucson, and Yuma on its way to
Los Angeles. A few hundreds of miles
north of it is a fourth path to Los Angeles
through Oklahoma City, Amarillo, Albu-
querque, and Whitewater, California.

All these routes carry broadcasting pro-
grams, as well as telephone conversations,
and all are interconnected by North and
South lines, making in combination a com-
plicated pattern.

After a journey of more than 3,000 miles
the concert reaches a California broadcast-
ing station exactly as it left Radio City,
N. Y. At the same time the West Coast
station sends it out into the ether, it is
also being broadcast by scores of other sta-
tions in the nation. Simultaneously, too,
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The program order for one day sent to all
telephone company offices from New
York. It carries all network information for
all services and is sent by teletype.

other programs on other networks are be-
ing delivered to more broadcasting stations
without any appreciable loss in fidelity and
tone,

To operate the circuits required for radio
program transmission demands the special-
ized knowledge of hundreds of telephone
employees. It requires that this manpower
be stragetically located on a nation-wide
front. Finally is demanded—both in spirit
and in fact—the finest cooperation and co-
ordination between all these individuals.

Today, in our so-called mechanized age,
it is often difficult for us to visualize the
human equation. For our present purpose
perhaps an outline in tabloid of a typical
network day will serve to reveal the hu-
man side involved in this piping.

Under normal operation the various net-

The Danville, lllinois, repeater station.
At regular intervals along the telephone
wires, these stations restore the audio
signal to its original studio strength.

i
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works are in service sixteen hours daily,
from 8:00 a.m. to 12 midnight, with over-
time for early morning programs, or after
midnight dance music. However, the net-
work day of the personnel is 24 hours in
length, starting at 1:30 a.m. Preparation
for the start of service for another day
must be completed prior to 7:00 a.m., at
which time, let us say, a program must be
transmitted over network B to 9 stations
located in New England, New York, Ohio,
Pennsylvania, Ontario and the District of
Columbia. Before the circuit line-up and
routine testing can start, certain general
maintenance work must be done. For ex-
ample amplifier tube tests are to be made at
all offices between New York and Chicago
from 1:30 a.m. to 2:30 a.m,, and the vari-
ous networks have been released for that
period.

When all such necessary preventive main-
tenance has been completed, each control
office measures its section to be sure that
the volume and fidelity of transmission is
satisfactory.  Similarly all the reserve
transmission circuits in each section are
tested by each control office.

This completed, New York transmits
testing power at various tones or frequen-
ctes over the entire network. The termin-
als and specified intermediate offices meas-
ure the amount of received power. Adjust-
ments may be needed.

During this midnight-to-morning period,
each control office uses a teletypewriter cir-
cuit to report the service furnished, trou-
bles experienced, and station comments for
the preceeding day.

At 6:45 am. the New York studios are
transmitting a -test program for B net-
work. During the next fifteen minutes, by
means of a control telegraph wire, New
York determines from each office feeding
a radio station that satisfactory volume and
quality is being received. At 7:00 am.
the program begins all 0.k. to each of the
nine scheduled stations. Final arrange-
ments are next made for the start of the
day’s service at 8:00 a.m. on the remainder
of “B” network and the “A” network.

Every day the broadcasting companies’
schedules of operations showing switching
cues, and program priority, for the follow-
ing day are sent to each switching office.
From this, each office prepares its switch-
ing schedule. Further to insure no slip-up
in program switches, or priority place-
ments, and to provide information on any
change that may be suddenly made in the
day’s program, one broadcasting company
furnishes a schedule covering the next
three hours of program over the teletype-
writer circuit at the beginning of each suc-
cessive three hour period. With both me-
diums of information seeured in advance
the telephone company is fortified to meet
almost any situation that may arise.

Now let us follow through on some of
the day’s operations. At 8:00 am. Morn-
ing Meditations on network “A” starts the
day, while during the same period, Morn-
ing Melodies is scheduled for the “B” net-
work. Both programs, running for 30 min-
utes, and originating in New York. Since
all the switching offices involved in han-
dling both programs have had several hours
to set-up the hookups to the individual sta-
tions broadcasting these programs, they re-
ceive no special attention.
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But what happens at 8:30 am.? Inter-
national News is scheduled for the entire
“B” network over a nation-wide hook-up,
coming from New York, while the “A” net-
work with an equally wide distribution is
carrying an Organ Recital program origi-
nating in Chicago.

At the close of the 8:00 a.m. programs,
pre-advised word cues are transmitted over
both networks, by two broadcast announc-
ers from the New York studios. Switch-
men at four telephone company offices—
Cleveland, Washington, Cincinnati and
Kansas City—are listening on each network
for these cues. In this case the cues come
simultaneously. The coordination of the
two programs by the broadcaster is per-
fect.

As each switchman hears the cues, he
notes the time to the second. They listen
to the theme music following the closing
announcement. It gradually fades. Twenty
seconds after the cue they perform a switch-
ing operation which discontinues the former
one-way, East-West routing of the pro-
grams on both net works. Next a second
switching operation is performed by which
the proper circuit connections are made to
route both new programs, on one network
flowing East-West, on the other West-East,
direct to each station carrying these pro-
grams all over the country. All is ready
for the programs to start. Now the switch-
men stand-by for the opening announce-
ments, for it still remains their duty to
double-check that the switch has been prop-
erly executed.

And so it goes for each following fif-
teen minutes or half-hour-switching from
one network to the other, realigning hook-
ups, and coordinating all the wire facilities
to the needs of the nation’s broadcasting
stations. So far the morning has been un-
eventful. But at 10:13 am, Cleveland
flashes New York, “Network ‘A’ just
failed” One man at New York aided by
a telegraph wire, starts to locate the trou-
ble, while another quickly substitutes a
spare program circuit. Service is restored
to all points west of Cleveland at 10:15:29
a.m.

Chicago at 11:15 a.m. is advised by Den-
ver that freezing weather prevails on the
Central Transcontinental Route around
Truckee Pass, Nevada. Rain is turning to
sleet, ice is forming on the wires. and the
wind velocity is increasing. This word is
passed on to New York. There may be
trouble ahead, so notices are sent to offices
along northern and southern transcontinen-
tal routes (routes which will not be affected
by the severe weather) to be ready to line
up program circuits at short notice.

At 11:18 am. from a broadcaster’s con-
trol room comes an emergency message
stating that a flash political news story has
just broken of great national importance,
and service is desired to put it on the air
from the Washington studio at 11:30 a.m.
Every switching point involved is tele-
graphed this information and instructions
at once. Promptly at 11:30 all the sta-
tions of the country on this chain receive
this program satisfactorly, but by a slim
margin, and at least ten telephone men in
seven widely separated cities have worked
with speed and perfect coordination to set
up the required circuits.

(Continued on page 75)
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by AUBREY RODMAN

Hot Springs, Ark., is responsible for the
two lovable characters known to millions
as Lum and Abner. Their homely philos-
ophy has become a national indulgence. |

| '

STRANGE sight would have
A greeted the eyes of anyone entering

the board of directors’ room of the
Quaker Oats Company on a Summer
morning of 1931. On one side of the
room you would have found all the staid
and dignified business men, who were dir-
ectors of the company, seated with their
faces to the wall. On the other side you
would have seen two young men talking
hill billy dialect to a broom handle!

That was the turning point in the career
of the two boys who have become famous
in radioland as Lum and Abner, the QOzark
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having the insigh

it is diffi

‘ve this, and
The boys really \:O;*‘:e*he rather old men

Dressed in the costumes they depict, Chester Lauck and

Norris Goff have made Lum and Abner lifelike in every
detail. Their broadcasts have truly been "Party wire" stuff.

hill billy philosophers. The boys, Chester
Lauck and Norris Goff, had gone to Chi-
cago for their vacation. They had been
doing their Lum and Abner show down at
Radio Station KTHS, Hot Springs,
Arkansas.

While they were in Chicago they decided
they’d make a try at big time radio. So
they went over to the National Broadcast-
ing Company studios in the Merchandise
Mart for an audition. They didn’t know
much about auditions but they’d heard

wo such as these
n their air show.

ive t
ult to concelve
:\'\ey characterize ©
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others speak of such things and so they
guessed they’d try one, too.

And so to NBC where they met Sen
Kaney. In Sen’s office they watched and
listened while he tuned in auditions from
the various studios. Singers, both men and
women, speakers, announcers, Sports re-
porters, newscasters — the whole gamut
passed through that loudspeaker in a pa-
rade of aspiring young talent. They noticed
that Sen would listen only to a minute or
two of each person and then turn back to
continue talking to them.

Finally they got their chance. Sen prom-
ised to listen. So they got up before the
microphone without a script, without any-
thing in fact except their deft young minds
and a long memory of childhoods spent in
a rural district.

They did about fifteen minutes and then
hurried back to Sen’s office. He didn't say
a word as they entered. For a long moment
he sat there looking at them. Then he
spoke.

“Well, boys, you've got something—but
darned if I know what! You-used that
word ‘thar’ twenty-seven times in fiftcen
minutes.”

Goff turned to Lauck and grinned. If
Kaney knew they had used that word
twenty-seven times that proved he had lis-
tened to a lot more than just a minute or
two of their work. At least he’d listened a
lot more to them than he had of the others
who had been on while they had sat in
Kaney’s office before their turn came.

Kaney offered them $150 a week as sus-
taining (non-commercial) artists. They had
been working at KTHS in Hot Springs for
nothing—for the fun of it—but they sud-
denly decided that if they were good
enough to go on an NBC network they

(Continued on page 79)
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Hur-
ricane on the coast of Florida! Floods
in the Ohio Valley! Ship in distress!!

Seal poachers in the Bering Sea!

The Coast Guard goes into action, ac-
companied by that scientific handmaid and
invisible but useful ally—the radio. As
Lieutenant D. E. McKay, of the Radio
Division, expressed it, “There is no peace-
time for the Coast Guard. It is constantly
at war, not only against smugglers and law
breakers, but against the mighty forces of
nature, which seem only too often to be in
arms against man.”

The Coast Guard cutters Tahoe, Pont-
charirain and General Greene are even now
‘n the Grand Banks off Newfoundland,
constituting the International Ice Patrol
force for the season of 1938. Of these ves-

ICEBERGS in the steamer lanes!

sels, the Tahoe and Pontchartrain are each.

250 feet in length; displace 1,983 tons;
carry a crew of approximately 102 officers
and men; have a cruising radius of about
8,000 miles; and use a radio, designated
T16, which operates on a frequency of
from 4,000 to 18,100 kilocycles with a
power of 500 watts.

The General Greene is a smaller boat and
is used primarily in oceanographic survey
work, basing at Newfoundland. Floyd M.
Soule, Senior Physical Oceanographer, is
on board for the purpose of supplying the
patrol vessels with information of value
in predicting ice movements and of making
scientific studies of conditions affecting the
travel of icebergs, for future reference in
ice patrol work.

Basing temporarily at Halifax, N. S., the
Tahoe and Pontchartrain await news of the
breaking up of the ice floes and the move-
ment of the bergs southward to start a con-
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Ninety per cent of the iceberg is below the surface. The temperature in its immediate vicinity is freezing. The Coast Guard daily runs over the
usual routes of these demons of the seas and plots their course and location.
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stant patrol. The chief object of the Ice
Patrol is to locate the icebergs and ice
fields nearest to and menacing the North
Atlantic steamship lanes. This is done both
through scouting and through radio infor-
mation from other ships. The Coast Guard
is looking forward to the day, not too far
distant, when transatlantic airplane service
shall be definitely established, since the
planes will be of great value to the Ice
Patrol. Through radio communication, the
planes will be able to inform the Coast
Guard vessels of the course and presence
of the bergs from the air, where breadth
of vision and speed in covering territory
are so much greater. At the same time,
the Ice Patrol will constitute a safeguard
for the transatlantic planes.

By means of four daily radio broadcasts,

—._the patrol informs shipping of the course of

the bergs. The patrol vessels determine
the southerly, easterly, and westerly limits
of the ice and watch it as it moves south-
ward. After the patrol starts, the com-
munications between the Ice Patrol and the
United States are handled directly through
the Coast Guard Radio station at Fort
Hunt, Va, near Washington.

If the messages are of any length, they
are punched out on tape and put in the
automatic keying device, which brings them
down at high speed, over ultra-high fre-
quency radio. They are received on a
record of the dictaphone type. This saves
time and effort at both ends, since it keeps
the sender from having to repeat messages
and allows the receiver to slow up the re-
ception and go over the message as often
as is desired.

Another Coast Guard vessel, the Sebago,
a ship of the Tahoe type and size, is being
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The C.G. destroys those it can by qun fire and dynamite.

used as a standby vessel for the Ice Patrol.
It will aid the regular patrol cutters in
times of emergency, keeping in touch with
the other vessels by radio at all times.

The position of radio in this work is
made clear in the following paragraph,
quoted from a bulletin issued by the Coast
Guard Headquarters:

“Radio communication is the most
important thing on Ice Patrol; more
important than the finding and trailing
of ice, the navigation work, and the
scientific work. Without radio the pa-
trol vessel could not receive ice reports
or broadcast ice information to anyone
outside of visual signal distance.”

The traffic is heavy in radio work on the
Ice Patrol vessels, and twice during the
day and once at night the watch must be
doubled to copy weather. The ice report
broadcasts must be precisely on time and
all other traffic is subordinated to this work
and to the collection of ice and water-tem-
perature reports. Owing to the fact that
the intermediate-frequency transmitters
operate almost continuously while on pa-
trol, tube trouble is frequently encountered ;
and sufficient spare parts for a four-months’
cruise are always carried.

Besides the T16 radio used by the Ice
Patrol, the Coast Guard vessels also use
the T10, which covers 2,250 to 4,100 kilo-
cycles powered at 200 watts; and the T14,
which covers 125 to 500 kilocycles powered
at 750 watts.

Every spring, when the seals start gath-
ering, bound for the Pribilof Islands, the
Coast Guards sends out the Bering Sea
Patrol. This patrol follows the seal herd
north until they reach their destination, in

X
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by S. R. WINTERS

Every spring the icebergs make their annual
trek southward. The Coast Guard comes
out to meet them. From that time on, ship-
ping is kept advised of the 'bergs location.
Without this service the disaster of the
Titanic might become an annual occurrence.

order to protect them from piracy. The
shooting of seals at sea is forbidden by an
international agreement between the United
States, Great Britain, Japan, and Russia.
After reaching the Pribilofs, the Coast
Guard patrols the islands for seal poachers,
keeping in touch with each other and with
their base headquarters by means of radio.

In the North the radio has been instru-
mental in the saving of untold hundreds of
lives. Many times it has sent the Coast
Guard to the aid of fishermen in the cod-
fishing schooners. These schooners spend
four or five months in Bristol Bay with
only radio communication. Often medical
aid is urgently needed on these ships, and
frequently the small fishing smacks become
separated from their mother ships and the
Coast Guard is called in to help search for
them. In the Bristol Bay region, where
there are few aids to navigation and it is
difficult to gage the position of the ships,
owing to the lack of sunshine, the cutters
rely almost entirely on the use of the radio
direction-finder in locating the vessels in
need of help.

Radio equipment aboard the
C.G. plane. Compact and
complete, it represents the
very latest type apparatus.
Below, the C.G. plane rescues
two marooned by a ship's fire.

The radio shack aboard a Coast Guard Cutter, showing the very latest in
equipment. C.G. operators are among the finest trained personnel in radio.

The natives of the islands off the coast
of Alaska also owe a great deal to radio’s
use by the Coast Guard. Prior to the in-
stallation of radio on the islands and on the
cutters, these people had to rely on the oc-
casional visits of the ships for medical as-
sistance and for news. Now, because of
constant communication between the Coast
Guard and the islands, the cutters are able
to render much valuable service, which was
formerly beyond their power to give.
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Another important service rendered by
the Coast Guard is the broadcasting of
storm warnings to mariners and small ves-
sels or yachts by radio-telephone. These
warnings, broadcast twice daily, are sent
out on a frequency of 2,662 kilocycles and
have proved beneficial to small ships, many
of which carry only a small two-band
broadcast receiver on board.

When a flood hit the Ohio Valley in

(Contimied on page 82)
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DeMilles

by CHARLES H. GILCHREST

The master director of the movies and radio gives an
exclusive interview for RADIO NEWS readers. The
methods he uses have made the "Lux Radio Theater"
one of the most popular radio programs on the air.

N THE world of motion pictures, the name of De Mille
I immediately calls to mind a long chain of super-colossal

pictures dating from The Birth of A Nation. The genius
that brought him international acclaim is now being success-
fully turned to account in producing one of the most pop-
ular radio programs on the air, the Luxr Radio Theater on
Monday nights.

Therefore, it is logical that we should call upon him for
information regarding the technique of broadcasting. His
fundamental theory of radio entertainment is that it is a stim-
ulus to the imagination more powerful than any other yet
conceived.

“In the hurly burly of getting a program on the air,” Mr.
De Mille says, “we don’t have much time to think about the
abstract theories behind what we do. In the early days of
the movies it was the same way, always a rush against time.
In those early days of silent pictures we had only action.
People seeing a silent picture had to imagine the sound that
accompanied the action we portrayed upon the screen. In
radio we have the reverse. We have only sound to give the
listeners and they must imagine the action which accompanies
that sound.

“And therein lies the real psychological reason for radio’s
mass appeal. People want to use their imaginations and radio
gives them the opportunity. Just what effect this mass stim-
ulation of the imagination will have on our social and eco-
nomic development it is impossible to foretell.”

De Mille believes that the radio audience wants to cut
through the make-believe and know the real people behind the
parts they portray on the other side of the microphone. They
want to be entertained, he thinks, but they also want to feel
that they personally know the people who are entertaining
them. That is the reason why the real Clark Gable, Robert
Taylor, or Myrna Loy is revealed in an interview at the close.

He introduces his stars first of all in the character of the
parts they play in his show and then as the people they really

Top: The author (left) interviews Cecil B.
De Mille in Hollywood for RADIO NEWS.

Above: Douglas Fairbanks, Jr., and
Ginger Rogers are as popular in a De
Mille "Lux Radio Theater" production
as they are on the silver screen.

Right: Director De Mille (right)
coaches Edward Arnold and
Anne Shirley in the delivery of
their lines. His easy, friendly
manner with players helps them
to produce their very best work.
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The De Mille "sandwich"—lights, actors, and music. The simulation of an actual stage performance helps the players to present their
roles more convincingly. This scene was shot at the dress rehearsal on the afternoon before the regular perfarmance went on the air.

are. But he doesn't want the general public
backstage during his broadcasts or during
rehearsals. We wants them to keep the illu-
sion of the play rather than become inter-
ested in trying to understand the inner
workings—the machinations by which vari-
ous effects are achieved.

One of the technical tricks he has worked
out for broadcasting is what he calls the
Lux “sandwich.” He uses floodlights and
footlights just as he would in a stage play.
The lights are in front of the actors and
the music, instead of being in a pit before
them, is behind them, hidden by a curtain.
This is his “sandwich.” He thinks proper
lighting and music help the actors and ac-
tresses to get into the proper mood to play
their parts convincingly.

Another of Cecil B. De Mille’s theories
of showmanship is largely responsible for
the program’s success. Too often, when big
name stars are contracted for appearances
upon radio programs, they are introduced
with super-colossal adjectives, permitted to
struggle through a few words of “how-
happy-I-am-to-meet-my-many-fans” a n d
that’s all, for which they may get $5,000.

When De Mille hires an actor to do a
broadcast, no matter how much or little
that actor is paid, or whether he is a star
or not, he has been hired to do the best
dramatic work he can. And the best dra-
matic work he can do is the best dramatic
work De Mille can drag out of him. These
stars aren’t presented as the famous people

The rather weary expressions on the faces of

Clark Gable and Virginia Bruce (right) in-

dicate how gruelling is the twelve to twenty--

five hours of rehearsal De Mille demands
of all players in '"Radio Theater'" shows.

the radio fans want to meet, whose voices
they want to hear, but actually as artists.
That I think is the main formula Cecil has
for the success of his broadcasts.

The contracts they sign with De Mille
force the stars to do twenty-five hours of
rehearsal if the producer wants that much.
Actually, most of the shows are put to-
gether in about twelve or fifteen hours. But
if De Mille thinks there are still rough or
weak spots then he can and will demand
the full twenty-five hours. Wallace Beery
actually rehearsed more than thirty hours
because he was determined to turn in the

T o R

best job he possibly could. Robert Taylor,
too, was surprised at how long and hard
he had to work before his broadcast, but
when it was over he was elated with the
job and thoroughly sold on radio. That
was because De Mille literally dragged out
of him his best dramatic work. And an
actor doesn’t mind how hard he has to work
if that work shows him to his public in a
better and more artistic light. That's the
psychology of am actor.

The Lux Radio Theater is rehearsed five
days a week. On Thursdays the artists are
gathered together for what they call table

N
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work. They all get their scripts, sit around
the studio and go through their lines.
Rough and awkward spots in the scripts are
corrected or smoothed out. On Fridays
they go through the scripts before the mic-
rophone. Saturday, sound effects are added
and on Sunday they work through the
whole show with the orchestra. They have
their dress rehearsal Monday afternoons
when they go through the whole show just
as it is to be broadcast that night. In addi-
tion to all this, if anyone is weak De Mille
will make special appointments with that
person and work alone until the trouble has
been eliminated.

That's how they get such perfection of
timing and coloring in this radio series.
And the credit goes to De Mille himself.
He calls it his technique of broadcasting.

When I first visited The Lux Radio
Theatre in Hollywood, I was surprised to
discover that although the studio can seat

only 1,000 people each Monday night

they have a waiting list regularly of about
20,000. That night Robert Taylor was star-
ring and De Mille and his assistants were
worrying about the audience. More than
500 people were refused admittance to the
studio. They didn’t "have any tickets and
all the seats were taken. But they were
too ardent Robert Taylor fans to see rea-
son and mob violence resulted.

They organized before the doors of the
theatre and fifteen minutes after the broad-
cast started there was a crash.

The mob had burst in the doors and were
streaming into the theatre. They exploded
in with the usual clamor of a mob and De
Mille’s men were horrified at the resultant
confusion. Only five policemen were on
duty. Being well-seasoned veterans of for-
mer broadcasts they tried to quell the mob
quietly. Finally, one of them summoned
enough courage to blow his whistle softly
despite the fact an echo of that whistle
might get on the coast-to-coast network.
The ushers, who had retired backstage after
seating the audience, heard that whistle as
may have millions of radio fans. I don’t
know what the audience thought it meant
but the ushers understood immediately.

The dozen ushers joined the police and
finally the mob was quieted so that there
was nothing more serious than some un-
explained crowd noises and a police whistle
to bother the listeners. Little things like
that add gray hairs to De Mille’s head.
Frankly, I think he’d rather broadcast with
no studio audience at all if they’d let him.
His interest is in the millions of radio lis-
teners, not in the one thousand who can
crowd into the studio. And his determina-
tion not to destroy the illusion suffers from
that studio audience. For how can an av-
erage mortal look upon average people in
ordinary clothes reading adventurous or ro-
mantic lines from script and not suffer
from disillusionment ?

Stars who perform on the Luxr Radio
Theatre have to be escorted to and from
the studio by cordons of police to avoid be-
mg mobbed by autograph seekers. And one
odd fact is that the autograph seekers who
do the mobbing usually are Hollywood cit-
izens rather than out-of-town visitors. The
same pcople go to the same broadcast week-
after-week to watch their favorite film
stars. The odd fact is that although they

(Continued on page 81)

Let's Listen for MARS
by R. D. Hutchens

ARS isn't very far from here. In
1924 it was only 35 million miles
away. Compared with other astronomical
distances, this is tantamount to snuggling.

Radio signals have traveled farther than
that. Scientist Jorgen Hals of Oslo, Nor-
way, on February 2, 1929, received one that
was missing for four minutes and twenty
seconds after he sent it. During the inter-
val it was going 186,000 miles per second,
without being struck ‘in etherial mud, so
that its journey covered nearly 50 millions
of long miles. If you heard the Philippines
last week, don’t claim the world’s DX rec-
ord! Of course, you can be cynical and say
the signal never reached another planet, but
then you must be visualizing a concave re-
flecting surface 25 million miles from here
—a ball with an inside circumference more
than 150 million miles.

If you can imagine that, it's but a step
backward to admit communication with
other planets is possible. Mars, being the
closest, is the most probable. If it isn't,
why did the French Academy of Science
post notice of a cash award for the first
person to establish two-way signaling with
any heavenly body, except Mars?

Consider this red planet, and its similar-
ity to ours: we know from spectra that its
chemical, and hence molecular, composition
is ' much the same as that of the earth. The
U. S. Naval Research Laboratory, in an
investigation of Mars’ inosphere, found skip
distances during the Martian summer were
best suited for communication on waves be-
tween 50 and 100 meters, and showed that
nothing below 47 meters would be suitable
for long distance contact hetween points on
its surface. As on our planet, ether phe-
nomena have existed since creation. Let’s
turn on our set; perhaps—?

The canals of Mars suggest, by their
geometrical pattern, an artificial formation.
Mother Nature, here or there, seldom
chooses such angular design.

There—the short wave set is warmed up;
let’s start tuning. The background noise
you hear isn’t from a’ planet—it’s smoke
static. Our antenna is directly over a
chimney, and when the furnace is cleaned,
charged particles of soot bump against the
wires. We hear rapid random clicks as
they discharge through the set to ground.
It isn’t very loud, but you should hear the
same thing on a coeal-burning ship, when
the chief engineer is making extra steam
so the skipper can blow the whistle! Stand
by a moment, until they finish with the
furnace, and we'll try something else.

March 15th’s on Mars are 687 days apart,
in spite of anything the Department of
Internal Revenue can do about it. Their
orbit in the solar system is slightly greater
than ours; their day is 244 hours; their
diameter, a third of ours. So it’s a small
world, after all.

Listen to this—sounds like a plane in
flight. It’s a code transmitter, running idle
between message groups. Too fast to read
because it’s automatic, running at 200 words
per minute. The record for aural recep-
tion is at one-third that speed. You hear
80 dots per second, and the swinging note
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is caused by slight fading when the signals
are reflected to us by a billowing Heavi-
side layer.

Of course, everything sounds like Mars
it you don’t know what the sources are.
Reports of signals from the voids come in
surges. Four years ago, as a result of many
such reports, a group of psuedo-scientists
in England, broadminded but sleepy, sat up
all night beéfore the controls of a specially-
designed 24-tube receiver, listening for
planets. They reported funny noises, which,
considering the possible gain of such a rig,
might well have been the swish of electrons
between the cathode and plate of the first
tube. Or perhaps they were head noises.

Hear those clicks? No use trying to
tune them out; they aren’t on any partic-
ular wave. Reminds you of a telegraph
sounder; the spacing is what suggests it.
Something like this: - .
Ir: International Code, it means nothing; in
Landline Morse, “IYYL” It occurs at
regular intervals during the day and night
in some locations. Some subway and “L”
trains announce their approach by lights or
bells in the next station. The sound you
hear is caused by contacts under the track;
when they operate by wheel pressure, the
set picks up untuned waves from the sparks.
Divide the number of clicks by four to_find
the number of coaches in the train.

Some years ago, a person with deep im-
agination and shallow background stated
that, as working range was proportional to
wavelength, we could reach Mars by use of
wavelength 30 million meters long. One
reason for not sending a wave of that size
on a stellar jump is that its frequency
would be ten cycles per second; a bit low
for radio frequencies, which do not become
worthy of their name unless they oscillate
at two or three thousand times that rate.
Credit nust be given, however, for the se-
lection of a clear channel.

That hum? Tt took the best equipment,
in the hands of the best of the country’s
radio engineers, considerable time to locate
the source. They traced it by directional
aerials, rotating in two planes; they made
phonographic recordings; they made care-
ful logs of its times of appearance, and the
point at which it struck. For a while it
was quite common on many short wave
bands. Because of its furtive, irregular
raids into various channels, it was named
The Shadow. Some thought it was inten-
tional interference, radiated to hash up
rival propaganda; others guessed it was the
work of a crackpot scientist. As usual,
other loose thinkers said it came from
Mars. A serviceman might mistake it for
“tuneable hum.” -

It was finally cornered and identified by
the U. S. Navy. It came from diathermy
apparatus. Hospitals use the machines to
produce artificial fever in weak patients, so
as to relieve heart strain which accom-
panies ordinary fever. The apparatus is,
in receiver effect, a radio oscillator ; it was
found to be feeding energy back into power
lines, which acted as radio transmitting an-
tennas. The hum never disrupted communi-

(Continued on page 77)
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The contraband liquor shown 'in this photograph is only a small part of the seizures made
by U. S. Customs Agents through the use of radio in patroling the country's borders.

HE mobile units of the United States

I Immigration Border Patrol afford

some of the most colorful incidents
in the development of the use of radio in
running down smugglers and aliens. trying
to enter the country illegally. Radio-
equipped observation towers along the bor-
ders maintain two-way communication be-
tween patrol cars and boats. At El Paso,
Texas, the greatest single land border-port
of illegal entry in the country, one tower
alone has accomplished approximately 500
arrests in the 174 years it has been in oper-
ation.

The headquarters tower is 125 feet high
with an observation house 75 feet above the
ground. Six new towers, built of steel,
have observation houses 75 and 85 f{eet
above the ground. These are all metal and
insulated against both heat and cold. An
agent or observer can drive his car into the
garage at the base of the tower and ascend
through the metal encased tube-steps, de-
signed for rifle resistance and concealment
against spotters. The observer, from his
tower room, then communicates directly
with patrol cars operating in the zone.

The speed and facility with which aliens
entering by these back door methods are
apprehended can be pictured from a recent
case directed entirely by radio from one of
the observation towers on the Texas-Mex-
ico border.

Tower Man: “Calling car 26! Proceed
cautiously to the foot of Oregon Street.
Four men are crossing the river in the
standpipe area. . . . You'll have to hurry!
... Car 26! Pull back from the line.
They have seen you and are going back
across the river. . . . Pull away a few
blocks and I will advise you later. . . .
They have recrossed the river. One is
coming up the drainage ditch. He is
wearing black trousers and a straw hat.
.. . They have seen you again and are
hiding in the brush near the river. Pro-
ceed there. The brush is thick and about
ten feet high.”

(The Border Patrol car in the meantime
pulled up on the river bank and the in-
structions continued.)

Tower Man: “Be careful; They are armed!
... They are dividing up . . . going in
different directions. . . . Don’t get ex-
cited! I have them all spotted. . . . Be

careful! There is one directly ahead of
you in that clump of brush!”

(The man was seized by the patrolman.)

Tower Man: “One is hiding in the bridge
pillars near the water’s edge.”

(This alient was taken into custody.)

Tower Man: “Now there is one away over
near the Stanton Street Bridge in that
last clump of brush.”

(The third man was taken into custody.)

Tower Man: “The last one 1s over there on

your left, hiding in the brush. . . . He is
over on your left. ... Further over!
That’s him . . . in the bush in front of

you . . . right there!”

The four aliens apprehended were taken
into headquarters and found to be deport-
able.

Numerous instances of the use of radio
in capturing smugglers on the northern bor-
der have not only proved its efficiency but
in many cases radio communication has re-
sulted in apprehensions that otherwise
would have been humanly impossible. The
capture of Bernard Bick and William Du-
brofsky with their jointly owned White
tractor-trailer truck last October was the
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ORDER
PATROL

by LAWRENCE WHITE

The author gives a vivid descrip-
tion of the important part radio
plays in aiding federal agents.

result of having the information relayed
quickly by radio.

The message was broadcast that the large
tractor-trailer truck had “run the border”
at Jamison’s Line after the customs inspec-
tor had gone off duty. The Senior Patrol
Inspector was working at the line near
Churubusco on a “hot lockout” for aliens,
but the call was picked up by patrolmen in
the vicinity, who moved immediately to in-
tercept the truck.

The truck was located near the lake and
the two aliens, Bick and Dubrofsky, told
the inspectors that a third man had offered
them $150 to transport 15000 pounds of
frozen white fish from Montreal to New
York. The man was known to them only
as “Eddie.” He had left the truck, they said,
just a few minutes before they were appre-
hended.

The truck and trailer were new and shin-
ing, and had a conservative Canadian valu-
ation of $6,000. The thought occurred to
the patrol officers that two men would
hardly risk a valuable truck just to escape
duty on ordinary white fish. They, there-
fore, examined and unloaded the truck.

It was found that the fish were inadmis-
sible, having been taken from contaminated
waters in Canada. Although on inspection

they were found to be badly infected, the
(Continued on page 75)

{Above) Radio equipped patrol boats of
the U. S. Customs. (Left) Border Patrol
tower of the Immigration Service at El Paso.
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Lomes S oa M g The first installation for instrument landing &
Bl To left of course, below of aircraft under regular airline operating )
o glide path conditions, has been completed at Pittsburgh
| em— el for use by Pennsylvania Central Airlines.
Photo shows Air-Track portable transmitting
equipment stationed on west end of 5700 ft.
runway of Pittsburgh’s famous all-paved air-
port; also alternate positions at ends of other
runways — the action of glide path, localizer
and marker beacons—and of cross-pointer
instrument by which pilot lands.

-

s

i

3 System always under control of tower
operator. Remote control switch panel
and signal lights of automatic moni-
toring equipment in airport tower.

§ Tower always informed of operation q

Glide path down
| which pilot flies
sl 2t proper gliding
angle to runway.
Encountered at o
. 1500 feet about s, - ' Ll gy . agre
" four miles trom ; i : , 2 - ™
S | boundry of field;
actuates horizon-
tal needle.

-
<m

_4_“'

Marker beacon at edge of field informs
pilot when he crosses boundary, by
sound in earphones and light flashing
on instrument pane]

Four course
localizer, range 20
miles, actuates ver-
tical needle. One
beam projected
along center of
#Yrunway. Pilot
knows when right
or left of course;
i obtains position
anywhere within
40 - mile circle.

e

e
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ol Glide path and localizer transmitters / " |
and antennas mounted in automobile B a e
railer make one set of mobile equip- -
ment adequate for landings under all

¢ . & G2 ¢

" oF Shahacs 1S Iy

wind and weather conditions. % AT
L ' e 0 - S SRR

The photo-schematic diagram above shows how the Air Track blind landing system functions for Pennsylvania Central Airlines at the
Municipal Airport at Pittsburgh. Marker beacons are installed at the ends of all runways. The transmitter trailer may be towed to
the opposite end of any runway it is necessary for the incoming plane to use (due to the direction from which the wind is blowing]},
plug in on the power line, and send forth its localizer and glide-path beams. By the use of the "cross-pointer’ instrument the
pilot can then guide his plane down to a safe landing, sven though visibility be limited to a short distance in front of his ship.

Trailer can easily be disconnected,
towed to another position, connected,
| and transmitters placed in operation
in a few minutes.

The "cross-pointer” instrument illustrated below keeps the pilot .informed at all times of his plane’s position in relation to the glide-
path beam. (1} Indicator shows that plane is to the left of the course beam which marks the center of the runway, and above the glide-path
beam which brings the ship gently to earth along a curved track. (2] Indicator shows plane is to the right of the course and below glide-path.
(3} The incoming plane is now on course but is below the glide-path. (4} The pilot now has the plane on course and on the glide-path. By
keeping the needles in this position the pilot can bring his plane down to a safe landing with its cargo of passengers, air mail and express.

wwWw americanradiohistorvy com
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aviation experts throughout the world

to perfect a blind landing device that
works. Not that several of the inventions
in the past do not offer some degree of ex-
actness and reliability and are a distinct aid
to aviation; but what was wanted was a
device that would function perfectly—that
would guide the pilot to an absolutely safe
landing cven if the field were blanketed by
dense fog and not a floodlight would work.

A difficult task to develop such a device,
but not an impossible one, for it appears at
last that this dream of aviation has become
a reality.

The story started ten years ago in the
National Bureau of Standards, Uncle Sam’s
great scientific laboratory in Washington.
In 1928 this vital work was undertaken by
a group of brilliant young scientists of the
Bureau and carried to partial completion in
1933. Then the necessary appropriations
ran out, and the Washington Institute of

I \OR years it has been the dream of

Technology took over, engaged the same
scientists, and carried on.

For four more weary years the painstak-
ing work continued, until today it can be
announced that the job at last has been suc-
cessfully completed. With new develop-
ments perfected at the Institute, for the first
time in the history of the world a blind
landing device is in actual commercial oper-
ation. It is being used daily by Pennsyl-
vania Central Airlines at the municipal air-
port in Pittsburgh.

The equipment consists of three radio
transmitters and antennae located on the
ground and the necessary equipment in the
plane to indicate signals from them. The
ground antennae actually produce a so-
called curved beam, or radio irack down
which the plane glides to land gently and
securely on the runway.

Two of the ground transmitters and an-
tennae are housed in an automobile trailer.
These give the incoming pilot vertical and

wwWwW americanradiohistorv com

The ‘"cross-pointer” instru-
ment mounted in a small
plane to train pilots in
the use of the Air Track
blind landing system.

by C. S. VAN DRESSER

Radio eliminates one of the
great hazards of aviation by
making possible a safe land-
ing in "“zero-zero" weather.

This trailer houses the radio equipment
for the localizer and glide path beams.

"‘f M x
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horizontal guidance. The third transmitter
and antenna are located at the approach end
of the runway and throw up a vertical radio
“curtain” through which the plane passes.

To receive the signals the plane is
equipped with a cross pointer instrument
which is a dial with two needles, one to in-
dicate whether it is to the right or left of
the air track, and the other to tell if it is
too high or too low. One of the radio
beams is projected in a straight line down
the center of the runway on which the plane
will land.

The horizontal guidance transmitter, or
localizer as it is called, is in effect a minia-
ture range beacon with four distinct
courses, each separate course with a range
of twenty miles or better. When the pilot
approaches the airport, the vertical needle
informs him whether he is aiming his ship
correctly on this particular beam. When
this needle points directly up, the plane is
headed precisely for the runway, and the
pilot is in a position to receive signals as to
his altitude.

This is- where the horizontal needle on
the cross pointer instrument comes in. All
the pilot has to do is maneuver his ship un-
til the two needles are at exact right angles
and he will come out of the sky in a gentle
glide to make a safe and easy landing.

The transmitter, located at the approach
end of the runway, which sends up the ver-
tical curtain, referred to previously, is
known as the marker beacon. As the plane
passes through this curtam, the pilot re-
ceives a signal in his earphones and a light
flashes on -his instrument panel. Thus he

WD @ O @ ®
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knows he is crossing the boundary of the
field at a known altitude, at which point
he cuts the throttle and siniply follows the
glide-path which leads him gently to the
ground.

Two-way radio communication between
the pilot and the operator of the airport
control tower is not interrupted at any time
during the landing procedure.

As a further check in safety, the com-
plete operation of the entire air track sys-
tem is constantly under the observation of
the operator of the control tower. An in-
genious montoring device, with lights to
correspond to the various air track radio
beams, instantly informs the tower control
man of the operation of all ground equip--
ment.

One of the most amazing properties of
the curved beamn set-up is its complete ma-
neuverability. As we know, planes must
land into the wind. Landing in a violent
cross wind might prove fatal to these le-
viathans of the air.

Suppose, for instance, a 30 mile gale is
blowing from North to South which is di-
rectly in line with the long runway of an
airport. That would mean that the plane
must land facing North, or into the wind.
Half-an-hour before the ship arrives, the
wind changes direction, blowing from East
to West. With stationary equipment, Air
Track would be of no avail, and the pilot
would be forced to land in the regular man-
ner, either by sight in the daytime, or flood-
lights at night. (Naturally if visibility was
too poor, the plane would have been
grounded.)

However, with this new system the trailer
with necessary ground equipment can be
shifted at a moment’s notice. All that has
to be done it to hitch a tractor to it and tow
it to any position desired and plug in to the
airport’s electrical system. It is ready then
to guide the plane to the field on a different
runway.

Another advantage of the new system is
that it presents practically no obstruction
to departing or arriving transports. Some
landing fields are menaced by dangerous
obstructions such as radio towers, high ten-
sion wires and the like. The trailer, situ-
ated at one end of the field, is but eight feet
in height. The beam insures any incoming
plane plenty of clearance, while a ship tak-
ing off, which might be headed directly at
it, has the entire length of the field to clear
eight feet. If a pilot can’t make that alti-
tude in a half-mile runway, he’s in trouble
already.

Officials and scientists of the Washing-
ton Iunstitute of Technology point out posi-
tively that the flights and landings now tak-
ing place at the Pittsburgh airport are not
experiments, not demonstrations, and not
tests of any nature. As Dr. Frauk G. Kear
of the Institute states: “This is the emer-
gence of instrument landing from the dem-
onstration stage to that of pilot training
during scheduled airline operations. The air
track system has been developed over a pe-
riod of nine years. It is now in actual
service.”

During the nine years of development,
many hazardous experiments were under-

(Continued on page 74)

ELEVATION AND PLAN OF "AIR TRACK" IN OPERATION

. Off course, left and below flight path.

. Off course, right and below flight path.
On course and on flight path.

On course and above flight path.

On course and on flight path.

. Marker beacon at end of runway, or edge
of field, gives pilot audible signal.
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7. Air Track equipment installed in trailer
which can be placed at either end of any
runway on the airport.

8. Airport control tower containing monitor
box which shows operation of the Air Track.
The Operator is in two-way voice communi-
cation with the pilot.
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by ELBERT HALING

WBAP, Ft. Worth, Texas

Horror dramas are among the most
popular of radio programs. The au-
thor tells how such a presentation is

conceived and portrayed over the air.

HE studios of station WBAP, Fort

Worth, Texas, are the scene of

grisly murders every- Monday eve-
ning from 11 to 11:30 o'clock. Human
bodies are dissected with meat cleavers.
Slimy octopi rise from the dreary depths
and choke off the terrified screams of the
unfortunate heroine. Rats scurry across
the unconscious hero’s face as he remains
chambered in a dank dungeon somewhere
in the bowels of the earth. And although
Black Night listeners call for the smelling
salts, then beg for more grisly stories, the
cast suffers not one single scratch.

Two words settle the mystery—sound
effects! A. M. Woodford, WBAP’s sound
effects man, supplies the where-with to
scare Black Night listeners from coast-to-
coast. And when WBAP planned its series
of horror dramas prior to November, 1937,
many said an independent station couldn’t
produce such a show. They maintained
that being as the horrible borders on the
ridiculous, one incorrect sound effect would
throw the audience into convulsions.

However, with the assistance of Produc-
tion Director Ken Douglass, the energetic
sound effects man went to work and after
the presentation of Edgar Allen Poe's The
Tell Tale Heart, November 5, 1937, audi-
ence mail from ten states indicated that
the Black Nighters would have the last
laugh.

In fact, after the 20th show an announce-
ment was made to the effect that so many
horror dramas were being soundly criti-
cized by radio dialers that it might becomne
necessary to discontinue Black Night's
weekly visits. The results are history!
Letters came in with a rush resembling the
sudden onslaught of a famous Texas
norther. Several thousand irate dialers
poured out their hearts in favor of the
eerie kilocycle tales. “Your Black Night
dramas have supplied me with sermon
topics,” one minister of the gospel wrote.

¢
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Production director Ken Douglass, actor Nelson Olmsted, and sound effects man A. M. Wood-
ford gather around Virginia Wiltten as she pounds out another "Black Night* spine chiller.

“Where just retribution against the wicked
is so vividly pictured, then I say, go ahead,”
wrote a teacher.

Authored by Virginia Wiltten, most of
the dramas are of original origin and every
one probably owes its successful reception
by the radio audience to the retribution
angle which enters the plot and sees that
the villains receive their just deserts. Miss
Wiltten has scribbled scripts before for
such notables as Billy Rose and Paul
Whiteinan and is a master at wielding a
vivid typewriter ribbon in the preparation
of colorful radio drama.

In producing certain sound effects it has
been necessary to develop particular sounds
hitherto missing from the sound effects
man’s bible. Of course, sound records are
used to great advantage but these must, in
many instances, be augmented by manually
operated effects operated by Woodford and
his bustling assistants.

When listeners hear a human body be-
ing hacked into small sections by a local
Frankenstein and grandma calls for her
smelling salts, don’t go dialing in search of
a symphony. Simply picture Woodford
viciously plunging a dull knife into a firm
head of cabbage.

On a recent show an octopus suffering
with bad digestion and acid on the stomach
decided to take its spite out on the hero.
He clutched that unfortunate gentleman
with all eight armns and began to squeeze
in non-too-gentle fashion. It was a simple
problem to get sound from the hero but
how to simulate the sound of the octopus
and his ungentlemanly actions was some-
what of a problem. It was solved by moist-
ening several feet of microphone cord and
rubbing it together before a live mike.
When the naughty old cuttle-fish blew bub-
bles a /a Shep Fields into the hero’s manly

Listeners shudder at the sound of a human
body being hacked to pieces but it is only a
dull knife being thrust into a head of cabbage.

WWW americanradiohistorvy. com

countenance it was Woodford’s assistant
releasing air from a toy balloon into a pan
of water. Although several blood-thirsty
listeners admitted that they fainted in sheer
delight, Woodford merely mopped the per-
spiration from his brow after the show
and congratulated the “victim.”

Woodford once spent three days seeking
a certain necessary squeek for a closing
door. On the third day he heard an an-
nouncer open the studio door and admitted
that “there it was!”

Scurrying rats dashing across a brick
floor in Poe’s Pit and the Pendulum were
imitated for radio sound purposes by a
technician scratching his finger nails across
a flat rock held near the mike. The swish
of the death-dealing pendulum as it swung
above the unfortunate prisoner’s torso, was
created by waving an ordinary feather

(Continwed on page 74)
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Van Buren's Robin Burns, proud poppa of Barbara Ann, slicks up a
bunny for her. The comedian bids fair to take the place of the be-
loved Will Rogers as the national philosopher. {Above) Linton Welis,
Magic Key roving reporter discusses a tour with Dr. Leo S. Rowe,
director-general of Pan American Union. Wells was there 3 months.

Pat Barrett, the Uncle Ezra of the "power-
ful little 5 watter in Rosedale County” is
well known and beloved my many listeners.

_— -_—_a
PSR e

K. Vilper, Amateur radio station operator of U.S.S.R. *
Note peculiar hand mike, and precision dials.

American QSL cards seem to be quite absent. N i

The first meeting of the Columbia Broadcasting System's Adult Education Board. A group R k is Karloff
of the nation's leading educators and civic leaders get together. Standing (L to R) Ed- T‘3"‘P°"*.’."'|Y °""th networks, Boris dal:o 5
ward Klauber, vice-pres. CBS; Thomas V. Smith, University of Chicago: Pres. Robert I. of the 'h°""°" screen, has fU"\: lg a
Gannon, Fordham University; Wm. Benton, vice-pres. University of Chicago; George Edgar superlative perfc?rmarl.c§.hHesas.' G ]
Vincent, former president Rockefeller Foundation: Henry R. Luce, president of 'Time'’; the blood-curdling "Lights Out" series.

Pres. Wm. S. Paley of TBS; Alvin S. Johnson, Director of New School for Social Research.
Sitting (L to R) Dean Joseph H. Willits, Wharton School of Finance; Chancellor Harry
Woodburn Chase, of New York University; Prof. Lyman Bryson of Teachers College;
Ruth B. Rohde, former U. S. Minister to Denmark; Pres. Stringfellow Barr of St. John's College.
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This dazzling beauty who "made’ the Para-
dise Restaurant, N.Y.C., Show Line is Jackie
Gately, champion hog caller of Yell County,
Ark. She was on Ripley's B..LO.N. program.

Howard J. Tyzzer, chief engineer of the
Househo!d Radio Div. Crosley Radio Corp.

Education goes television. Lenox R. Lohr, f
Pres. of NBC, demonstrates the new
equipment. Left to right, Pres. Lohr, Dr.
Livingstone Farrand, President Emeritus of
Cornell, Pres. James Conant of Harvard,
and Pres. Harold Dodds of Princeton.
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Radie Harris, first female Holly- f
wood commentator, started orig-
inal radio-screen show 5 years ago.

Sayre M. Ramsdell, Vice-president of the
Philco Radio & Television Corporation.

Harry Humphrey, children's idol, and vet- Sunday evening favorite is John Carter.
eran stage actor, is "The Old Ranger." He won Metropolitan Opera Auditions.
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and just another writer tomorrow.

The exception is Don Quinn, the Gi-
braltar of the Gag-Writers. He celebrated
his third anniversary in May as author of
Fibber McGee & Molly, having written it
since its inception, has a contract until 1942,
and will receive a salary increase next fall.
Usually, however, a comedian tries out a
gag-writer for a few weeks. If the writer
clicks he’s usually given a 13 weeks con-
tract, as that is the way radio shows are
contracted for. If at the end of 13 weeks
the comedian is satisfied he usually gives the
writer a year’s contract with options. How-
ever, these contracts usually are cancellable
with two weeks’ notice, so that the gag-
writer, while well paid, never knows from
one day till the next for what comedian
he'll be churning out material.

Naturally, you'll find all gag-writers in
two large radio centers, as far as comedy
shows are concerned—Hollywood and New
York. In past years all the gag-writers

IN gag-writing you're top-man today

were in New York perched atop New

jokster®

York’s penthouses, where they pounded
out their material for the comics. The past
two years many have migrated to Holly-
wood with the comedians and have taken
bungalows out there. Again the sole ex-
ception is Don Quinn, who pounds out his
stuff in Chicago. But even he plans on
going west soon and has already bought and
paid for a beautiful home in Monterey, Cal.

Although Bing Crosby is not strictly a
comedian, his entire Kraft Music Hall pro-
gram is delivered in such a clever comic-

sophisticated vein that his author, Carroll

Carroll, can be classified correctly as a gag-
writer. The double-named gagster, who
was 36 last April, has been writing lines
for' radio personalities for nearly seven
years. Born in New York and schooled in
Chicago, he was well on his way to a ca-
reer in the advertising field when radio
nabbed him. In his spare moments he used
to write for the lighter publications such as
Judge, The New Yorker, and the original
Life. His first radio program was the
Burns & Allen series with Guy Lombardo’s

wwWw americanradiohistorvy com

by HAL TATE

“Broadcasting Magazine”

When a comedian puts over a laugh it
usually is a combination of his delivery
and the writing of a little known "Gag-
Man." The latter are a highly paid
select group of specialists in their field.

band. It was also their first air show.
Since then he has turned out radio scripts
for Bert Lahr, Lou Holtz, Joe Penner,
Walter O'Keefe, Rudy Vallee, and Nils T.
Granlund.

Carroll Carroll, who has been writing
Crosby’s material now for two years, inter-
views the guests who are to appear on the
program, catching their personality and
adapting it to Crosby’s questions and their
answers. He writes all of the program ex-
cept Bob Burns’ monologue.

Incidentally, Burns writes all of his own
material, or rather he does not write any
of his own stuff. He goes to the mike with
no script at all—simply a word or two on
a piece of scratch paper—and then ex-
pounds about his relatives, using the word
or two he has jotted down as a .theme.
Burns is the only comedian on the air who
is permitted to go to the mike without a
script.

Billy K. Wells, Dean of the Gag-Writers,
now 54 -years old, has been writing comedy
material of one sort or another now for 35
years. He wrote all of Jack Pearl’s ma-
terial as well as material for Ed Wynn and
other radio comedians. He keeps no file of
jokes and never refers to a book. Coined
such phrases as “Vas you dere, Sharlie?”
for Jack Pearl and “Says you, says me,”
for Victor McLaglen. He is now writing
an autobiography which he will title Violets
and Sauerkraut. A bit eccentric now, he
keeps pads and pencils all over his New
York penthouse; never sleeps more than
two hours at one time, and even when he’s
sleeping soundly can wake up instantly and
within 90 seconds can be at his desk work-
ing at an idea.

Wells always stays in the control room
during a broadcast and always keeps track
of the number of laughs during a program.
The best reception for one of his scripts
was 122 laughs and 26 rounds of applause
in 16 minutes of “running time.” By run-
ning time is meant the actual number of
minutes the comic is broadcasting. An-
other of his programs garnered 141 laughs
in 20 minutes. He keeps playbacks of all
his programs, checking them for errors of
script or delivery. (A playback is an actual
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transcription of the program as it is heard

over the air.) Wells told me that some
things which he doesn’t think are funny at
all get the best results, while some material
which he thinks is sure-fire will sometimes
fall flat. Delivery has a great deal to do
with the success of the program. “For in-
stance, when I wrote the word ‘hello,”
Wells said, “it wasn’t funny, but the way
Jack Pear! delivered it over the air made it
sound very funny.”

Second in point of age in the gag-writing
business is Sam Carlton, who at 45 is not
only writing George Jessel’'s show with the
comedian himself but also produces the en-
tire program. Carlton, like Jessel, is a
product of New York’s east side. He went
to grammar school and never finished—
turning to a course in bookkeeping when
he reached the sixth grade. “All I can re-
member about figures now,” he says, “are
the ones in the front row of Ziegfeld's
Follies.”

When America entered the war in 1917,
Carlton joined the infantry, took part in
the battles of St. Mihiel and Argonne, and
returned. to the United States to enter
vaudeville. Seen by Gene Bedini, he was
given a place in burlesque and then wan-
dered into vaudeville at three times the fig-
ure. he was receiving from Bedini. Writing,
producing, and acting on the Orpheum and
Keith-Albee circuits, Sam continued as a
headliner until vaudeville circuits faded
from the boards of the American theaters.
Then his attention turned to radio, where
he has become not only a leading gag-writer
but a top-notch producer as well.

Unlike Wells and Carlton, the two old-
sters in the gag business, Jack Benny’s two
writers, Bill Morrow and Ed Beloin, are
the infants of the gagsters, being only 28
and 27 years old, respectively. It is these
two youngsters who are filing the shaes
of Harry Conn, who had written all of
Benny’s stuff until March, 1936, and whose
quarre!l with Benny at that date led the wise
boys in the show business to say that with-
out Conn, Benny was through. That Benny
is still the top-notch comedian on a half
hour show today is ample proof of the
capabilities of both Benny and those two

clever, hard-working youngsters of his.
Morrow is a Chicagoan and, after grad-
uating from Northwestern University, be-
came a press agent. He met Benny in Chi-
cago during one of the comedian’s personal
appearances there and submitted some ex-
cellent comedy material to him. Benny
promptly made him a contributing gag-man.
In March, 1936, when Benny needed a reg-
ular gag-writer badly, he had Morrow
come to Hollywood where he was intro-
duced to Beloin and the two teamed up as
the Benny Gag Staff. Benny likes their
material so well that he has placed them
under .contract until 1940 to do not only his
radio scripts but all motion picture dialogue
for both him and Mary Livingston.
Beloin, the other half of the Benny staff,
during his college days at Columbia Uni-
versity submitted humorous bits to such
magazines as the old Life and College Hu-
mor. He submitted a script to Fred Allen,
who couldn’t use it at the time, so being a
friend of Benny’s the sour-faced comic sent
Beloin to Benny. Benny told him he would

get in touch with him later if he could use
him and, true to his word, the Jello comic
told Beloin to come to Detroit where Benny
was on a personal appearance tour. From
there he took Beloin to Hollywood so the
youngster could watch the comic work and
see his style of comedy. At the same time
Benny had sent for Beloin and, after spend-
ing three months in California, Morrow and
Beloin were given a three year contract to
write exclusively for Jack Benny.
Collaborating with Rev. Rubel on Joe
Penner's material is Don Prindle, who has
been writing for Penner since January,
1937. A writer and radio producer for
years, Prindle was called to Hollywood in
September, 1936, by Charles Vanda of Sta-
tion KNX, who assigned him the job of
writing the KNX Almanac show. The
show which gave Prindle his break was an
audition program for the Sunset Oil Co.
which was to star Eddie Stanley. The pro-
gram wasn't sold and the script was left
lying on Vanda’s desk. One day Joe Penner
dropped in to visit Vanda and he picked up

™
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Although one of the most versatile ad-libbers on the air, Fred Allen (right} occasion-
ally makes use of the wits of Al Morey (left), who can write material suitable for him.
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Few joksters write .gags for an entire program entailing many different characters
as does Harry Lawrence for “Kaltenmeyer's Kindergarten." A children's favorite.

the script, read it, and liked it so well that
he asked for the writer and promptly hired
him. Besides writing material for Pen-
ner’s radio program, Prindle also wrote the
comic’s material for Penner’s pictures, Life
of the Party and New Faces.

Like Don Quinn and Harry Lawrence,
Phil Rapp, author of Fannie Brice’s Baby
Snooks sketches, and writer of some of the
material used by Tommy Riggs and Betty
Lou, is also a cartoonist. He started in
the dizzy business of jest-writing by churn-
ing out some of Cantor’s stuff.

Al Morey tells an interesting story on
how he broke into gag-writing. A popular
m.c. and orchestra leader before 1929, the
depression came along and left him jobless.
He wrote Fred Allen “cold,” enclosing
some material, eventually contributing ma-
terial regularly to Fred Allen. Allen is
ever the comedian, as the following excerpt
from his letter written to Morey after the
m.c. had asked him about joining Allen’s
staff : “Unfortunately, my assistant author
left me to go on relief and better himself a

few weeks ago. At this time I am obligated
to several writers, and have agreed to give
them a crack at the program before consid-
ering other scriveners.”

A later letter from Allen, after the two
had become more acquainted, reads in part:
“many thanx for the pipe. i didn’t want
you to start me on the downward path but
perhaps your gift will help me to keep the
wad of weed out of my mouth part. of the
day . . . from now on.

“i didn’t have any prince albett around
the house, when the pipe arrived, but i tore
two ads for tobacco road out of the paper
and they burned like the mayors in some of
those towns the show is trying to play.”

Yes, comedians and gag-writers are both
in a very funny business. And the funniest
part about it is that gag-writing is about
the only sanctuary which is uninhabited by
women. Of all the gag-men (you never
heard of a gag-woman, did you?) there
is not a single feminine scribbler. Can the
weaker sex laugh that one off ?

=

Joe Penner, whose laughs are always acceptable for children to hear, has a lot of

his material furnished to him by the Rev. Hal Raynor, who also writes Joe's songs.
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Television Approaches
the Rural Home

THE Science Commitiee of the National
Resources Committee lately submitted to
President Roosevelt a report, prepared un-
der the direction of Dr. William F. Ogburn
of the University of Chicago, presenting a
survey on both types of Visual Broadcast
Transmission—television and facsimile.

Television will become a reality, the re-
port states when it “is adaptable to con-
tinual improvement without rendering ex-
isting equipment obsolete and employing the
standard system.” In addition it will be
necessary to have ‘“a sufficient public in-
terest and support to warrant the establish-
ment of stations to broadcast television pro-
grams. One of the limitations which exists
today in providing a Nation-wide broad-
casting service in the United States is the
lack of available channels to accommodate
television because each station requires a
very large portion of the radio spectrum;
for example, 600 times that required by the
ordinary aural broadcasting station.

“Another limitation lies in the apparent
inefficacy of the ultra-high {requencies
(where space can more easily be pro-
vided) for long-distance transmission and
hence, there is some grave doubt as to
whether television of high quality can be
provided for rural areas in this country at
a reasonable cost.

“There is also some doubt as to whether
the low frequencies which are already being
used by existing services other than tele-
vision, will be suitable for rendering ade-
quate television service to rural areas even
though it be television of low definition.
. . . Thus it appears necessary to concen-
trate on television development or means
which will enable the occupancy of smaller
space in the ether, cheaper costs and meth-
ods enabling the standardization of trans-
mission for both urban and rural areas.

“The development of receivers for tele-
vision has progressed to the point where
a system of transmission and reception
should be standardized and public accep-
tance of television warrant quantity produc-
tion of receivers. Then they could be mar-
keted at a cost comparable with that of the
home refrigerator. Such a receiver would
include provision for the reception of the
sound associated with the television pro-
gram.

“The transmission and reception of fac-
simile may be adapted to present-day radio
receivers and there are available at the
present time facsimile recorders which,
when connected to the ordinary broadcast
receiver will print a newspaper complete
with pictures right in the home, though
probably on a limited scale.”

In view of the fact that our own and other
countries have found television, in addition
to aural intelligence, possible, the Science
Committee declares that “it is only a mat-
ter of refinement in development, reduction
in costs, and providing and organizing ade-
quate facilities to extend the available serv-
ice from a few miles to many thousands of

miles.”
B0~
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Quartz in its natural condition as mined.

(1st right) The rough cutting job is first
completed. This cut determines the type.

(2nd right) The muck saw which makes
the first and most of the subsequent-cuts.

FREQUENCY CONTROL

Crystals are used by all broadcasters and many hams to
control the frequency of their respective transmitters.
The author tells how these vibrating quartzes are made.

by FRANK KIRBY

article on crystals is with the raw

material itself. Quartz crystals are
found in the United States and often in
large size, but they are usually discolored
and contain flaws which make them poor
oscillators, hence most of the raw quartz
is importedss The larger part of the im-
ported quartz comes from South America.
The raw or uncut crystal is sold by the
pound; and the larger ones weigh two or
three pounds and are seven to eight inches
in length. The larger crystals cost more
per pound, but they are more economical
to use insofar as there is less waste in
cutting.

The crystals are hexagon shaped and are
tapered, the taper and slope varying con-
siderably among different crystals. It is
easier to work with a near perfect crystal
because the location of each axis is simpli-
fied. For the person inexperienced in
crystal cutting it is advisable to coat the
various surfaces of the crystal with col-
ored paints in order that they may be read-
ily identified after the crystal has been cut.

The axes in the crystal are as follows:
the “Z” axis runs lengthwise through the
crystal, the “X” axis bisects any of the cor-
ners, and the “Y” axis is perpendicular to
any face or side. The sketch shows the
various axes and their relation in the
crystal. Oscillating crystals are cut pri-
marily on either of two axes, the “X” or
the “Y.” The blanks for the crystals are
cut -perpendicular to the axis for the cut
of crystal desired, i.e,, an X cut crystal
would be cut off perpendicular to the X
axis.

A few words now about the advantages
and disadvantages of the various cuts
should be in place. The Y cut isn’t used
much at present unless means is provided
to control its temperature. The frequency
of the Y cut crystal changes greatly with
temperature (usually in jumps) and some-
times it stops oscillating completely. Un-

PERHAPS the best place to start an

less especially ground the Y cut crystal has
two main frequencies of oscillation, which
in most cases is a disadvantage, for the
frequencies are occasionally close together,
thus making the crystal erratic in opera-
tion. The X cut has several advantages
over the Y. The frequency change with
temperature change is less than it is with
the Y and the thickness of an X is greater
than a Y cut for the same frequency.

Two variations of the Y cut are the
“AC” and “AT” cuts. These cuts are ob-
tained by rotation of the crystal about a
line parallel to the X axis either 31 degrees
or 35 degrees, depending on whether one
desires maximum output or low drift. In
this instance thin slabs are obtained from
which the round crystals will later be cut.
Most of the material to follow will pertain
especially to the cutting of round crystals.
[So cut because of cheapness of manufac-
ture—Ebp.] However, the principles can
easily be applied to square ones as well.

In setting up the crystal to cut AT or
35 degree cuts it is possible to cut either
plus or minus 35 degrees from the Z axis,
hence it is necessary to test the trial cut
before proceeding further. In the absence
of a polarized light source to examine the
crystal the next best bet is to grind one
crystal by hand to determine if the trial
cut is the correct one.

Some AT cut crystals are harmonic os-
cillators, especially on their third harmonic,
that is; with the plate circuit tuned to three
times the fundamental of the crystal it will
oscillate on its third harmonic. The output
with this mode of oscillation is fair but the
temperature-frequency coefficient is greater
than at the fundamental frequency. The
AT cut is the thinniest and the X the thick-
est of the three mentioned. Hence it is
possible to grind a seven megacycle X cut

Square-cut crystals cost more to produce
because a pipe drill cannot be used.
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crystal which will stand up well under hard
usage, whereas, the Y or the AT cut for
the same frequency would be thin and
fragile.

The first operation is cutting the blanks
from the raw crystal. If the crystals are
to be round the cuts are taken lengthwise
on the desired axis, i.e,, the cuts are paral-
lel to the Z axis for X or Y cuts, the AT
cut being an exception. These slabs are
later cut into discs with a special cutter.
On the other hand, if the usual square
crystals are desired the crystal is cut up
into blocks. These cuts are made about
one inch apart across the crystal perpen-
dicular to the Z axis.

The cutting of the crystal is done with
a muck saw. This saw is a copper disc of
about 16 to 20 gauge and six to ten inches
in diameter. The saw runs between 100

and 300 r.p.m. The last mentioned speed is
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Polishing down high
spots on the crystal, by
rubbing on plate glass
with a mixture of car-
borundum and water,

Checking crystal fre-
quency by measuring thick-
ness with micrometer. Sev-
eral readings are taken
for average thickness.

perhaps a little too fast, as this will cause

the cutting abrasive to be thrown from the
cut. The cutting abrasive is a mixture of
No. 100 grain corborundum and water,
about the consistancy of a thin paste. The
paste is thin enough to flow easily into the
cut. The soft copper cuts the quartz because
the carborundum which becomes embedded
i the muck saw rim. The copper saw wears
quite well and one disc is enough to cut up
séveral crystals. The saw can also be used
for edge grinding crystals. If the saw does
not cut well carborundum is fed to the
edge of the saw with a paddie or spoon.
Making the bottom of the cutting mixture
box slope toward the wheel also facilitates
feeding the carborundum. Normally when
the saw is runmng it extends down into the
cutting mixture about )5 inch. The crystal
has to be guided a little until the saw starts
to cut.

A board is used to hold the crystal dur-
ing cutting. If the crystal is of irregular
shape and is hard to mount, it is mounted
in plaster of paris and fastened to the
board with pegs of wood. A feeding mech-
anism facilitates making the cuts all the
same thickness. The threads on the feeding
rod are not too fine as to become clogged
with carborundum. A thread of 18 or 20
per inch used.

Cutting the crystal in this manner gives
slabs about three by four inches and of a
thickness determined by the finished fre-
quency. These slals are next fastened to
a flat board with wax or paraffin. This
layer of the wax is melted and spread
evenly on the surface of the board with
a flame, then the slab is pushed down on

top of the wax while it is still warm. This

gives a good firm base for the slab. The
circle cutter consists of a dural cylinder
one inch in diameter with about a 342 inch
wall. Copper or brass could also be used in
place of the dural. The cylinder is fast-
ened to a steel hub with machire screws.
The hub ‘has a small diameter shaft suit-
able for the drill press to be used. The
circle cutter revolves around 300 r.p.m.
or slower. The cutter should be fed slowly
and be lifted when it stops cutting to facili-
tate feeding in the carborundum. The car-
borundum if stacked up around the cylinder
will run in of its own accord when the cyl-
inder is lifted or it can be fed into the
cut with a spoon.

Another method to help feed carborun-
dum to the cutter is to slit four cuts par-
allel to the axis of the cylinder with a hack
saw. When the carborundum is fed in,
these notches fill up and thus maintain the
supply of carborundum in the cut longer.

The next step is edge-grinding. This re-
moves all the cracks and nicks. Although
some crystals will oscillate with nicks in
the edges it is good practice to remove
them, for in strong oscillation the cracks
may spread. The cracks are removed by
edge-grinding by hand on a piece of flat
glass with 300 grain carborundum or, by
machine grinding with a revolving disk or
muck saw.

Following edge-grinding, a reference
face is put on each crystal. This is done
by grinding one face of the crystal. Special
effort is made to apply pressure evenly over
the surface of crystal so that the face being
ground will grind flat. = The crystal is
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moved about on the glass in a series of
small loops to keep the wear on the plate
glass, on which is being ground, even. A
reference face is first put on the crystal
because it will not bend as easily while it is
still thick. Of course, the thinner the crys-
tal the more danger there is of grinding
hollows in the reference face. When the
reference face is finished, it is identified,
either by sloping one edge towards the ref-
erence face, or by marking it with india ink.
If a large number of crystals are being
ground together a reference face is put on
each one before going to the next step.
Next the crystals are fastened to the
grinding plate. A knob in the middle is
used in moving the grinding plate about on
the plate glass. The plate is of cast iron
V% inch thick and seven inches in diameter.
The plate is heated over a bunsen burner
and the beeswax allowed to flow evenly
over the surface, then the crystals are
pushed firmly down on the plate. This
plate is moved about on a large plate glass
with No. 300 grain carborundum as abra-
sive. The motion is the same as with the
single crystal i.e., in a series of small loops.
After about five minutes grinding the ex-
cess carborundum should be washed off,
the plate heated to melt the beeswax, and
the crystal positions interchanged. Also
during this operation each crystal is rotated
180 degrees. Allowing the wax to cool
again, the grinding process is repeated.
After four or five of such changings ex-
amination will show which crystals are
thicker, or which ones are not grinding
properly, and they can then be shifted to
more favorable places on the grinding plate.
The arrows are placed on the crystals as a
help in rotating and placing them. By care-
ful grinding and placing, and by sufficient

- changes, the crystals are ground quite flat;

in fact, flat enough for many of the crys-
tals to oscillate without further grinding.
However, as a general rule, the crystals
are usually touched up to secure greater
output.

The final touching up and grinding to
frequency is done by hand with No. 500
grain carborundum on a fresh piece of
plate glass. Care is exercised to see that
no larger grain carborundum is carried
over to the finishing plate as a large grain
rolling under a thin crystal would fracture
it while it was being finished with the fine
abrasive.

Final grinding is done with the aid of a
pair of micrometers, readings being taken
in nine or ten points over the surface of the
crystal. These readings are written down.
It can be seen at this point that a reference
face is highly desirable. With thin crys-
tals a cloth is laid on the table under
the crystal to prevent accidental breakage
should it be dropped. After the readings
are written down a circle is drawn around
the low spots and a cross put on the high
ones, thus indicating at a glance just where
grinding is necessary. Overall grinding is
accomplished by pressure with two fn-
gers and the thumb. The high places are
ground down by pressure on the spot with
the tip of one finger.

The Y and AT cuts are ground slightly
convex; that is, the edges are about 1%
lower than the middle. The X cut is
ground flat or for slightly better output

(Continued on page 73)
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A noted radio actress is Adelaide Klein.

She is

noted for her characterizations and dynamic radio

personality.

O women on the air give you the
D screaming meemies? Do you feel

jittery when you hear: (1) a colora-
tura chasing a flute up and down the octaves
so gaily—and so nerve-wrackingly—off
key? (2) The lady commentator who
strikingly resembles the cow which gives a
pail of good milk and then kicks over the
bucket, in that she voices her political news
of the day in such weddy, wveddv clipped
tones?

(3) The sweetness and light heroine of
the “He, She, and ‘It’” dramas, who talks
as no regular girl ever spoke on land or
sea. In such a propah, propah mannah, my
deah, that you long to kick her in the nether
part of her lingeric and say : “Be yourself,
dearie. Relapse to your native Brooklynese
or Oklahoma drawl, but he yourself, pul-
lease!”

Naturally, I don’t indict the whole sex
on the air. I have many favorites, just as
you have. But what I am wondering is
why can’t the average woman do a real,
competent, human job of work on the air
as the average man does? Why can’t the
girls impress us with their sincerity, their
intelligence, their sensitivity.

To find the answer to this important and
topical question I consulted three experts
and had reference to a volume which is re-
garded by experts, as a radio manual.

The first person I interviewed was Miss
Helen Sioussat, the young and distin-
guished assistant to the Director of Talks,
at the Columbia Broadcasting Corpora-
tion. One of Miss Sioussat’s many jobs is
the coaching of speakers, most of whom are
unfamiliar with radio. She has groomed
hundreds of famous women for the air and
knows what makes one woman sound
pleasant and another screaming meemieisly.

“One reason why some women in public
life don’t sound well on the air,” Miss Sious-
sat began, ‘is because they pitch their
voices too high. Sometimes an octave
above normal tones. Another factor is they
try too hard. The moment they get be-
fore a microphone they start to act. Since

Singers, too, must avoid pitfalls if they
are to be popular. Mary Eastman and Bill
Perry are two whose voices are well liked.

Her type of delivery is excellent.

they are not actresses, the results are far
from satisfactory. If they would relax and
be themselves, everything would be fine.

“If a woman would realize that when
she is talking on the radio she is going
into a person’s home, half of the difhculty
would be over. Then she would be per-
fectly relaxed, and would converse in a low,
intimate tone. She would get closer to
her audience instead of speaking as a lec-
turer does.

“Women speakers are usually much more
cooperative than men. They come to the
studio early and work hard on their dic-
tion and enunciation. But they often forget
what most men always remember—and that
is, what they have to say is more important
than the way they say it.

“Frankly, I feel that the average girl on
the air would be as good as the average
man, if she would stop trying to make her
voice sound artificially refined.

SCREAMU\IG
MEEMIES

by ROSA REILLY

Why is it that some women's voices seem to be
so unpopular with the radio audience? s it the
quality, the delivery or the inflection? The author
reveals which are the best liked feminine
voices on the air, and the reason therefor.

My next talk was with Lucile Singleten,
Director of Vocal Auditions for CBS, who
was able to give me several pointers on
what women singers have to face when
they sing over the microphone.

“There is no technical reason,” Miss
Singleton said, “why women shouldn’t be as
good on the air as men. There is nothing
the matter with the technical reproduction
of feminine voices in radio. In fact, the
dislike for women’s voices is mental. There
is a mental prejudice against them which
goes back to the early days of radio.

“In the first years of broadcasting, micro-
phones were not in as high a state of de-
velopment as the sensitive instruments we
have today. They did not adjust them-
selves well to unrestrained tones. Many
women’s voices, as a result, were hard for
the mike to take.

“The situation is entirely different now.
If a woman has a good voice technique,
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Helen Claire, whose voice was termed
"excellent for radio" by casting and dra-

Earl McGill, of CBS.

matic director,

she can use it well anywhere. And further,
she can and will make it suit the circum-
stances under which she is utilizing it. If a
girl can master her voice elsewhere, she has
nothing to fear from the mike.

“Sometimes very high lyric tones give
trouble. They have so many high frequen-
cies that quite often they ‘knock the mike.’
However, if they are used easily, the singer
doesn’t have to worry. She can just let
her voice ride. She doesn’t have to force
out a note. Kirsten Flagstad, for instance,
can do anything with her voice because
she has complete technical mastery over it.
That is the secret of good singing.”

Miss Singleton emphasized the fact that
a singer must avoid mannerisms and affec-
tations on the air. She listed Mary East-
man and Margaret Daum as being two par-
ticular examples of such singers.

“They have absolutely no affectation
when they sing,” she said. “You get the
feeling of simple, pure singing, as though
this art were as natural to them as breath-
ing.”

Miss Singleton also insisted that the emo-
tional quality is extremely necessary in a
woman singer.

“The trouble with a great many lyric
sopranos,” she explained, “is that they lack
a variety of tone color. They don’t con-
vince you emotionally. They are not re-
sponsive. They must convey some inner
emotion before their singing can be success-
ful in radio, as well as in other art forms.”

Miss Singleton’s advice to girls who
want to sing over the air is this: “Go to a
good teacher and learn a serviceable tech-
nique which will stand by you wherever
you are. Establish a habit of good singing.
Do away with your vocal faults, and don’t
worry about- anything else that may be
troubling you.

“Many singers have no technique which
will enable them to sing words,” she stated.
“You must forin words with your lips.

Vowels must have shape and the conson-
ants must be grouped around them as a
frame is around a picture. Most singers
have no conception of vowel sounds, and
they don’t stick to the pure sounds.

“You can’t sing consonants. You can't
even pronounce a row of consonants. You
sing on the vowels in any word. They give
you the tone formation. Singing that pure
vowel sound goes hack to the Italian method
of bel canto. Often singers are so busy
emitting sound they have nothing left with
which to pronounce words. You must mas-
ter your technique, so that it is second
nature.”

The third authority I consulted was Earl
McGill, Casting and Dramatic Director of
the Columbia Broadcasting System. He
told me how radio actresses and those who
hope to become air players can beat the
screaming meemies and make their voices
pleasant to their audiences.

“The best women’s voices on the air,”
said Mr. McGill, “are voices which have
no voice and diction mannerisms, They are
good, sturdy, honest, American female
voices, without any locality tinge unless
the drama calls for it.

“Fine speech in a radio actress,” con-
tinued Mr. McGill, “can be a torture some-
times. Particularly when every syllable is
caressed. Women tend to caress syllables
more than men do, and they have to watch
out all the time to see that they don’t suc-
cumb to this temptation.

“My first requirement for a radio actress
is that she be able to simulate emotion.
This, plus a pleasant voice quality, a clean-
cut, direct manner, and the ability to read
commas and periods in the script where
they belong, will put any girl over on the
air. Above all things, an actress must
think about what she is saying, not how.
she is saying it.”

Mr. McGill feels that women must work
for vocal variety much harder than men
do. Contrary to general opinion, he feels
that sopranos, rather than contraltos, have
the loveliest voice tones, but even they suf-
fer from a lack of sufficient low frequen-
cies.

“The average male voice moves through
three registers,” he informed me, *‘a middle,
an upper, and a lower register. A woman’s
voice usually stays continuously in the

Jean King, successful radio actress owes
much to her extremely pleasing voice.

She does mostly dramatic work.
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high-frequency range. Successful radio
actresses, however, have learned to increase
their lower tones, just as singers develop
their lower range, in order to give variety
and freshness to their voices.”

As an example of a radio actress who
has succeeded in doing this, Mr. McGill
cited Adelaide Klein of Columbia Work-
shop fame. Agnes Moorehead, Helen
Claire, Jean King, and Adele Ronson also
have outstandingly pleasing voices.

I interviewed a fourth executive of a
large broadcasting chain—a person whose
work is devoted solely to grooming men
and women for radio broadcasts. Since this
individual pronounced news as “noos,” I
felt he had not yet learned the lessons he is
striving” to teach, so’ will not include his
findings.

To round out the picture, I looked over a
book entitled Psychology of Radio, by H.
Cantril and G. W. Allport, for the answer
to why some women’s air voices give us
the screaming meemies and why others
don'’t.

The Messrs. Cantril and Allport con-
ducted a research, questioning eighty peo-
ple on this point. The individuals queried
included professors, day laborers, students,

_housewives, and clerks.

Before the test, ninety-five per cent de-
clared they would rather hear men than
women -on the air, but they couldn’t say
why. The results of the research, however,
proved that it was prejudice rather than
analytical judgment which caused them to
make this statement.

The majority seemed to feel that women
give a rather constant impression of affec-
tation, and unnaturalness on the air. They
considered men more persuasive, and more
interested in the material they read, than
women. But for certain work they pre-
ferred women to men. They liked women
better than men for poetry and other ma-
terial of a reflective nature.

The net result of the test indicated that
we are prejudiced against women for psy-
chological, not physical or mechanical rea-
sons.

Three voices which I unqualifiedly ad-
mire—the few times I have heard them on
the air—are those of Eleanor Roosevelt,
Anne Morrow Lindbergh, and Margaret
Bourke-White. They are cultured—not
cultivated. Their diction seems to me char-
acteristic of American speech at its best.

My list of radio players who do an ex-
cellent, workmanlike job is almost the same
as Mr. McGilt's. 1 particularly admire
Adelaide Klein, who is a real artist, and
Jean King, whose sincere interpretation, of
whatever role she is enacting, makes her
work outstanding in any program on which
she appears.

It would seem that the average American
woman, who has perfected herself physi-
cally but neglected herself vocally, is wak-
ing up. Mrs. Roosevelt announced the
other day that she had begun taking les-
sons, as she felt a constant need to improve
her speaking. If a woman whose delivery
is so far above the average as Mrs. Roose-
velt’s finds it expedient to improve her
tonal quality, wouldn’t it behoove the rest
of us to look to our speaking laurels?
For who knows at what hour we may be
called upon to take the air!
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Note the vertical antennae in front of
the pilots' cockpits of this squadron of
* Boeing P-26 pursuit planes. Orders
are given to the fighters via radio
phone by officers on the ground and
also by the squadron commander from
the center plane in the first group.

by A. R. GILLIM

HE U. S. Army, always eager to

I adapt new inventions to the defense

of the nation, was interested in radio
in connection with its application to the air-
plane as early as 1910. It was in October
of that year, however, at Belmont Park,
Long Island, that the employment of wire-
less to military aviation was brought force-
fully to the attention of army officers. Dur-
ing an international air tournament Lieu-
tenant C. C. Culver, now a colonel retired
from the Air Corps, and Lieutenant Sam-
uel Reber, observed the spectacle of eleven
monoplanes in a single flight. The value of
the commander of the squadron being able
to speak to ground officers and planes in
flight was immediately apparent. They
visioned future military airplanes com-
manded by men able to transmit their or-
ders by radio.

Along with the study of the art of flying
and better aircraft design, the Army started
delving into the mysteries of wireless in or-
der to make their dream of voice com-
manded flight a reality. As a result of this
study some interesting accomplishments to-
ward their goal soon came to pass.

In 1911 a message from an airplane to
the ground was transmitted over a distance
of two miles, a feat which was surpassed
a year later by forty-eight miles.

Pronouncing the achievements so far good,
the Army in 1915 began a definite program
of developing the use of wireless at the
aviation school in San Diego, California.
The air-fan type of driving the genemotor
for the wireless was brought about and
adopted by the Army. Dictaphones were
taken in planes and records of speech were
made amid the roar of the motor. The rec-

One of the early experimental "wireless' telephone ground units
for contact between airplanes in flight and ground stations.
Note the hand-driven generator and the ancient earphone caps.

The magic of radio now permits Uncle Sam's fighting planes
to be commanded in the air as easily as troops on the ground.

ords were studied and the officers were con-
vinced that the idea of the radio telephone
was not a phantasy but a truth.

This was a small beginning toward their
idea, true, but it was this pioneer work of
Colonel Culver which was back of much of
the early developments that made airplane
radio what it is today. These early tests
made it possible for the army in 1916 to
achieve radio transmission from an airplane
to the ground over a distance of 140 miles.
Pilots flying on cross country flights from
San Diego to Los Angeles were able to re-
port their observations to the commanding
officer of the school.

Anxious to bring about more rapid de-
velopment in the airplane radio telephone,
the Army, in May, 1917, combined its efforts
with those of commercial engineers. By
means of this cooperation the airplane radio
telephone became a fact in six weeks.

After this success further research con-
tinued ; informal demonstrations were given,
and in October, 1917, a long range test was
made of the apparatus. The outcome of
the test was : telephonic communication was
carried on between airplanes in flight up to
25 miles apart, and from airplanes to the
ground to a distance of 45 miles.

Voice commanded flight was taken up in
earnest at Gerstuner Field, Louisiana, in
May, 1918. An officer, versed in the knowl-
edge of military tactics and the experience
to operate airplane radio telephones, was
sent to the field, and drill regulations
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adapted to flying were worked out. When
the regulations were completed an aerial re-
view was staged. The review consisted of
two squadrons of eighteen planes, each di-
rected by its commander; the whole by a
superior officer, who was also in flight.
This flight was excelled a few months later
in San Diego when 204 airplanes were com-
manded by voice control.

By the summer of 1918 the Army had
developed a useful two way radio set. The
set, meeting the needs of flight at that time,
was rushed into production for our air
forces to use on reconnaissance planes in
France.

The radio telephone was used by the
Army to some extent during the World
War to conduct fire control missions, but
experimental work was somewhat re-
stricted. It was renewed a few years after
the close of the conflict.

In order that radio equipment would keep
pace with the improvement in war weapons,
the Signal Corps-Air Corps laboratories at
Wright Field, Dayton, Ohio, with the co-
operation of other Government agencies
and commercial industries, now conduct
considerable research work. Here many
tests are made by well qualified engineers
5o that our army planes will have the hest
radio installations that brains can conceive.
The Army has among its equipment a flying
laboratory for the purpose of conducting
radio research; and by the tests made in
using this plane, reliable sets of various

An experimental airplane wireless installation of 1912. The officers
are Lt. Follett Bradley (now Colonel, Air Corps) and Lt. Henry H.
Arnold {now Brigadier-General and Assist. Chief of the Air Corps).
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This modern ground station at Hamilton Field, California, is part of the vast radio com-

munications system of the Air Corps.

types have been produced—among them the
command set.

So that the aviation arm of the military
service will have personnel schooled in the
use of radio facilities, a program of in-
struction was started. This program in-
cludes courses at the Air Corps Technical
School, Chanute Field, Rantoul, Ilfinois;
the Air Corps Training Center, Randolph
Field, Texas, and Kelly Field, Texas; and
the Air Corps Tactical School, Maxwell
Field, Montgomery, Alabama.

The Technical School informs officers in
the subject of communication, and entisted
men to be specialists in operating and re-
pairing radio equipment. The Training
Center instructs flying cadets in the art of
transmitting and receiving messages, while
the Tactical School continues this training
by teaching officers to command.

All this work toward producing adequate
communication for airplanes has proven its
worth. Due to proper radio equipment our
military planes are able to operate during
air maneuvers in an able manner. The com-
manders of the various wings, by means of
their command radio and other types of
radios, can direct their air units in the de-
sired direction.

The practicability of exercising complete
and instantaneous command over a large
number of airplanes by inter-plane radio
telephones was well demonstrated on May

A demonstration of voice commands to planes in flight by Col.
C. C. Culver on the White House lawn soon after the World War.

Orders to planes in flight issue from this shack.

6, 1932, by the Air Corps’ 18th Composite
Wing in Hawaii. On that day 66 planes
met at a designated place, and as each
squadron checked in, the command of all
was taken over by a single commander.
This officer, upon assuming leadership of
the unit, issued his orders by radio from
his comnand ship equipped for the purpose.
He conducted a series of maneuvers which
consisted of -theoretical offensive missions,
ground bombardment attacks, and photo-
graphic flights, all of which were directed
by radio. Upon the completion of the exer-
cises the Air Corps personnel located at
Wheeler Field, Hawaii, reported favorably
upon the use of such tactics in actual com-
bat. Not only have such reports come from
Hawaii, but théy have come from other Air
Corps stations throughout the United States
and the Philippines.

The latest experiment demonstrating the
advisability of having army planes with
good radio installation was the “Good-Will”
flight of six Boeing B-17 four-motored
bombers to South America. Lieutenant
Colonel Robert Olds, the commander of the
flight, had several types of radio sets on his
command ship and the planes of his fellow
aviators, among them a command radio in
his own airplane. By the use of this equip-
ment he was able to keep in contact, when
necessary, with all six of the “Flying Fort-
resses” of the Army Air Corps that flew

/

on that record breaking flight from Langley
Field, Virginia, to Buenos Aires, and back,
in February, 1938. Not only was Lieutenant
Colonel Olds able to keep in contact with
his fellow pilots by radio but he was able
by relayed messages to keep the Air Corps
in Washington informed of his progress
towards the destination.

Voice commanded flight by a command
radio set has not reached its goal, although
a few years ago it appeared that it had.
This is due to the fact that a command ra-
dio set is limited in its range, and has not
caught up with the recent increase in range
and speed of airplanes. Time and need no
doubt will overcome this limitation, for the
Army is persistent in finishing what it un-
dertakes. Nevertheless, with the combina-
tion of a command radio set and a lfaison
set, voice control of a number of planes in
flight can now be exercised even if the air-
planes are not in close formation.

It is in formation flight, however, that
voice command reaches its most spectacu-
lar achievements. Visualize, for example,
a squadron of 13 huge, four-motor “Fly-
ing Fortress” bombers, each carrying close
to five tons of high-explosive demolition
bombs. They circle at a high altitude over
a large city. At a word from the com-
mander each plane drops half its load of
bombs in salvo, i.e., simultaneously.

A total of 32 tons of steel-sheathed
death hurtle earthward to land in the
heart of the metropolis with a shattering,
flaming roar.

While the bombers’ machine gunners
protect the great ships from attacking
planes, and squadrons of guarding pursuit
planes “dog-fight” with enemy fliers, the
commander holds his formation together
via radio and swings back for another dev-
astating blow. Such may be an ordinary
occurrence in the next war.

The pursuit planes are also in contact
with their Squadron commanders who are
in turn in contact with Wing leaders.
The pilots tune to the desired frequency
by means of the variometer-tuned verticle
aerials on their ships. A sharp word of
command and they drop as a unit to the
point of attack with the ferocity of hunting
falcons. Radio is the invisible hand that
binds them together to act as one mighty
destructive force under a single control, in-
stead of as deployed units subject to the
caprices of individual minds.

B0~

The radio shack in a Douglas DC-2 GHQ office plane used by the
staff.  High-ranking officers issue commands while in flight.
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TELEVISION
by RESONANCE

by WILLIAM H. PRIESS

President, International Television Radio Corp., Jersey City, N. J.

Whirling disks and Cathode Ray tubes are dccepted methods of

receiving television signals.

Mr. Priess describes a new and

unique method bl which these may become antiquated because
|

his system is capa

that are spectacular. Innocuous ob-

servations that loom up to giant pro-
portions with maturity. A mathematical
inconsistency, and a new planet is added to
our knowledge. A puzzling change in the
resistance of selenium, and the photo cell is
born. A persistent intelligent curiosity
about the nature of the space in an incan-
descent lamp, and de Forest gave us the
“audion,” or vacuum tube, with its myriads
of wonders which include the long distance
telephone, radio broadcasting, talking mo-
tion pictures, surgical and therapy devices,
and instruments that permit us to delve
into the very essence of substance, force,
life and time.

And so it is with the simple phenomena
of resonauce. Possibly it was first noted
when a savage listened to the twang of his
bow string. A twang that persisted, repro-
duced itself in successive plucking, and dif-
fered in character fromn the usual noises of
nature.

The applications of the principles of res-
onance have taken long strides since that
dawn era day. Electrical resonance is the
cornerstone of the radio art. With the ex-
pansion of the umderstanding of the va-
garies of resonance, the lonely beat of the
crude jungle tom-tom has risen to the glo-
rious majesty of the Wagnerian orchestra.
The breath-taking exactness of each second
ticked off by the millions of watches we
carry with us to measure elusive time is
weighed with an astonishing precision by a
resonant device of utter simplicity, a de-
vice which in my watch makes over sev-
enty million complete oscillations to tick
off the thirty-one and a half million odd
seconds that it takes the earth to swing
about the sun. Resonance is often a most
wicked unwanted customer. It may pile up
potentials in power networks, working dev-
astation upon insulators, transformers and
generators. It may get into machinery and
snap shafting, find its way into ships, auto-
mobiles, airplanes and railroads to the dis-
comfort of the passengers, and the rapid
deterioration of equipment:

Resonance is the heart of the magneto-
striction and piezo electric effects, where
infinitesimal motions within the bodies of
certain materials are used to control the
frequency of substantial forces from ranges
of a few cycles a second up to several mil-
lions a second.

There are, however, wide gaps that re-
main a blank in our knowledge of reso-
nance. One gap is obvious, namely, the
absence of wide amplitude mechanically

SCIENCE is pregnant with oddities

e of enlargement, and might be much cheaper.

resonant devices .in the frequency range
above one hundred cycles a second. The
exploration of this uncharted territory was
replete with surprise. Steel that acted like
a gum under apparently small applied force.
Rigid materials that disintegrated under
the influence of high frequence mechanical
stresses of a low order of magnitude. Glue,
and cements for glass, quickly transformed
into fluffy masses entirely devoid of ad-
hesive property. This exploration came

about in the perfectly logical search for a
means to an end.

Television had been demonstrated scien-
tifically. Unfortunately the solutions pos-
sessed inherent features that rendered them
non-commercial. The Nipkow rotor school
was barred by the expense of the receiving
set scanner whose cost rose as the cube of
the lineage. A satisfactory 60 line scanner at
$50 hecame a curiosity for .240 line scan-
ning, because the $50 jumped to $3,200.
The Cathode Ray school developed pictures
measured in inches. And even an 8 by 10
inch picture cost about $600. If the pic-
tures were enlarged by projection, the cost
mounted about as the ratio of the areas,
and the applied voltages reached the dizzy
and dangerous heights of 20,000 volts in the
home. The obvious conclusion from this
state of facts was, that some other princi-
ple must be developed for television scan-
ning. We undertook this search. One by
one, promising principles were discarded on
the results of a first order of magnitude
inquiry. There finally remained the princi-
ple of the oscillating optical element using
either a vibrating lens or mirror. But that
element had to travel fast, say 10,000 half
swings a second over a wide angle.

Since the driving force varies as the
square of the frequency, it would require
one hundred million times the force to
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An early experimental
model which destroyed
mirrors and wire when
it reached resonance.

Final Priess model by
which large television
pictures can be made
possible. The mirror
welded to the wire can
be clearly seen.

move the mirror at this frequency, as it
would to move it at a frequency of one-half
swing a second. The mirror had to have
a fair size, for the intensity of the illumi-
nation on the screen is directly proportional
to the area of the mirror. A calculation
showed that the power required to drive a
satisfactory mirror over the required angle
approximated ten kilowatts. This power
would melt the mirror with explosive vio-
lence. A model was constructed and from
the data obtained on tests at low frequency
these calculations were confirmed. Little
hope was held out for the helping hand of
resonance, for the usual experience with
electrical resonance circuits indicated that
only an amplitude gain of about fifty to one
might be expected. In other words, a
power of 200 watts might be used instead
of ten kilowatts. This amount of power
would fuse the mirror. However, struc-
tures were designed, we might say, for the
sole purpose of confirming failure, even
with the application of the resonance prin-
ciple.

Then the inexplicable began to happen,
and happen fast. Steel wires that had with-
stood a load of a hundred pounds stretched
and broke upon the application of a reso-
nant force of a few ounces. Heavy steel
mounting frames developed resonant fre-

(Continued on page 76)
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HOW TELEVISION
TUBES ARE MADE

Cathode Ray Tubes are almost universally used in the re-
ception of television signals. How these complicated tubes
are manufactured is clearly shown in the series of pictures
below. At present the C.R. tubes are used in oscillographs.

(1, 2, and 3) Trimming screens of 2”, 9",
and 12”7 tubes. They must be evenly
trimmed to insure a perfect picture.
Tubes must stand tremendous pressure.

{4.) Annealing tubes. Stress
in glass must be minimized
or moved to center, out of
danger zone. This process
shortens and flares blank
to prevent any chipping.

{5.) Assembling stem mounts. Wires are placed between jaws with glass coliar.
Jaws revolve between flames which heat collar and “cement it to wires forming
stem mount. (6.} The exhaust port of 2” tube is formed by a glass blower. An
ancient art for the most modern discovery. (7 and 8.) Stem mounts being as-
sembled prior to insertion in collars. Essentials are spot-welded to insure complete
& rigidity.  Frequent inspections assure early discovery of imperfections.
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(9. 10, and 11.) Bombarding tubes. This
heats elements of tube to white-hot tem-
perature. Released gases are drawn off
by the mercury pump. (12.} The finished
tube is examined for stress and strain by
means of a polariscope. Variegated hues
reflected indicate strain is present.

{13, and 14.}) Oscillographs on the pro-
duction line. Here raw parts are wired in
and components are properly mounted.

(15.) Testing the action of the completed
oscillograph. Long tests are necessary
fo insure against breakdown in use.
Accuracy is essential and tubes are so
designed to give this result. Time studies
are made to determine deterioration.

(16.) Allen B. DuMont examines a 2 in.
Cathode Ray tube. This is one of the
largest manufactured. They must be gin-
gerly handled because of the constant
danger of an implosion (the opposite of
"explosion"). With careful construction
and the shifting of the stresses to the
center of the tube (See picture No. 4},
this occurrence'is minimized. The source of
the implosion is the external air pressure
of 15 Ibs. to the square inch to which the
tube is constantly subjected. Without the
outside air pressure, C.R. tubes could be
built to any size and the picture projected
could be as large as the ordinary movie.
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\‘SIUDIUBB“EH”

by SAMUEL KAUFMAN

E hear much fuss and ado from the

West Coast where many newspapers
are said to be dropping their radio columns
in revolt against the large advertising ap-
propriations going to broadcasters at the
expense of the newspapers themselves.

But it’s our guess that radio columns
mean circulation to every newspaper and
that no publication that had already built
up a radio fan following will dispense per-
manently with a feature that readers
learned to follow religiously.

However, we must concede that some na-
tional advertisers have antagonized news-
papers on this delicate topic.

Here's a story a prominent Detroit radio
editor told me:

He had been boosting a certain radio
feature sky high. He thought the program
was tops and told his readers so. Then to
his great surprise and his paper's business
manager’s dismay, the sponsor bought
large display space in every Detroit paper
but his own to call listeners’ attention to
the program.

“Here I've been boosting your program
the limit,” he told the sponsor, ‘“and now
you advertise the program in every paper
but mine. What sort of treatment is that?”

The sponsor told him exactly where he
stood.

*“You've done our job for us,” he said.
“There’s no reason why we have to call
attention to our program in your paper. It's
the readers of the other papers—those that
didn't give us favorable reviews—that we
must get.”

And some. sponsors wonder why news-
papers drop radio columns!

E - -
HE new de luxe studio building re-
cently opened in Hollywood by CBS
recalls the plans the network had for a new

New York radio center. Ground was ac-
quired and plans drawn for the new Colum-
bia headquarters—a sort of small Radio
City—at the busy corner of Park Avenue
and Fifty-ninth Street. But it has been a
long time since any further mention was
made of the project.

One obvious reason for the delay in con-
structing the New York building was the
exodus of stellar programs to the West
Coast. - But, at the time of this writing,
several hit shows are trekking back. Fred
Allen, Eddie Cantor, and Phil Baker are a
few of the stars once again broadcasting
from New York, and Allen, particularly,
finds that programs are more successful
when presented from the East.

Newest studios opened in New York are
those of WMCA, key station of the Inter-
City hook-up. The new quarters occupy
two block-length floors of the Hollywood
Theatre Building—now renamed the
WMCA Building—on Broadway. High-
light of the new setup is a round audi-
torium studio seating 300. The “hatbox”
studio offered many acoustical problems
because of its unique shape, we are told,
but special wall panels set things right.
Reason for the round studio is sentiment.
Donald Flamm, president of the station,
always had a fondness for cylindrical
broadcasting chambers since the station
was launched in an improvised studio of
that shape many years before.

* * x

JOHN T. FLYNN, newspaperman and
author, gave sponsored programs with
hidden propaganda a lambasting on a re-
cent broadcast of the America’s Toun
Meeting of the Air over NBC. The fact
that the network permitted Mr. Flynn such
latitude is' commendable, although there
are reports that several previous talks on

The beginning of an important era in television. A crowd of notables attend the inaugura-

tion of the NBC regularly scheduled television service.

(L to R standing) Mrs. Jan Kiep-

man, Levine; Marjorie Lawrence, Jan Kiepman, Giannini, Gladys Swarthout, L. R. Lohr, Mr. &
Mrs. Paul Whiteman, Kirsten Flagstad, and Jean Dickensan. (Kneeling) Misha Levitski, Frank
Chapman, Efrem Zimbalist and George Engles.

The scheduled service is the first in East.

the series were blue-penciled by the net-
work. But the leeway granted Mr. Flynn
does show that NBC doesn’t curtail re-
marks when they stick close to the assigned
topic of the broadcast.

Here, in part, is what Mr. Flynn said :

“There is no better time to catch the
monster (propaganda) than on Sunday
evening. It is relaxed. Itis in a benevolent
mood. On Sunday evening the family is
gathered in the living room when into their
midst float the strains of music from a
great symphony orchestra. In millions of
homes, people are listening. This goes on
for half an hour. Then as the strains of
some well-loved old song fade from the
air and the family sits around, thoroughly
softened up, there floats into the room and
into the unguarded chambers of -their
minds the voice of the propagandist. For
five or ten minutes the carefully planned
infection flows into the monster. It tells
of the romantic saga of business, the great
achievements, the massive wisdom, the
matchless courage, the civilizing alchemy of
the great business man as distinguished
from the selfish and narrow ignorance and
wickedness of the Government—the great
souled business leader compared with the
small-minded and vicious Senator.”

Flynn commended such programs as the
Town Meeting of the Air “where all sides
are represented.” He rapped the sponsored
air shows “where only one side is repre-
sented, and it is always the same side be-
cause only one side has the money to buy
programs."”

* * *
BC has beaten CBS to the draw by
launching a regularly scheduled ex-
perimental television service.

True, only five hours a week for a one-
month period are going out, but it's a big
stride.

The studio whisperers hold that CBS is
all burned up over NBC's move for more
reasons than out-and-out competition.

Columbia contracted with RCA—parent
firm of NBC—for the television transmit-
ter that will be on the air eventually from
the top of the Chrysler Building, New
York. And CBS holds that RCA delayed
delivery of the transmitter, thereby—inten-
tionally or otherwise—permitting NBC to
start its regularly scheduled service.

* * %

VERY now and then some local station
pulls a scoop that makes the networks
sit up and take notice. Right now, WMCA,
New York, is gloating over obtaining Mae
West for a brief mike appearance—her first
air utterances since the much-discussed
broadcast she shared with Charlie McCar-
thy on the Chase & Sanborn Hour a few
months back. But we doubt if, in this in-
stance, the networks—particularly NBC—
would have desired the broadcast. It will
be a long time before NBC forgets the
repercussions caused by Mae West’s now

famous Auawi and Eve radio skit.

WMCA considered its Mae West broad-
cast a scoop inasmuch as the screen star
1s reported to have sworn off air appear-
ances since the Chase & Sanborn incident.
But when Alan Courtney, conductor of the
station’s Inside the Nightclubs series es-
pied Miss West at a ringside table of New

(Continued on page 80)
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A Low-Level
Modulation

Transmitter

by LOUIS J. GAMACHE, W9RGL

Engineer, Standard Transformer Corp.

Many hams would increase power from their 30 watts to 150-200 watts were
it not for the expensive modulation equipment required. The author ex-
plains how to do it with only a high-power final amplifier and power supply.

gether with a number of hams in

the vicinity, decided to enter the
A.R.R.L. Field Day contest. In order to
take advantage of the fullest scoring count,
a 30 watt transmitter was decided upon to
operate in the 20 meter phone band. After
much paper work, and after a discussion on
various hook-ups, plus an investigation into
the portable power available, a transmitter
was cvolved whose fotal power consump-
tion was not more than 300 watts. Truth-
fully speaking these figures were arrived at
because the highest powered gasoline driven
a.c. generator made gave that power and
anything of larger power would not be
readily transportable without difficulty.

The tube lineup used, was an 89 tritet
oscillator with a 40 mcter crystal, and an
807 power amplifier. Modulation was by
means of a pair of 6L6's in Class A, plus
a speech section consisting of a 6C5 resist-
ance coupled to a 6N7 driver, which in turn
was transformer coupled to the two 6LG’s,
A single button high gain microphone was
used. Later a 6J7 and a crystal mike was
added.

The transmitter was constructed on a
single chassis, 17”x3"x10"” deep and all of
the components were either mounted above
or helow this pan.

Along the rear of the low powered trans-
mitter chassis, from right to left, were
mounted the power transformer, the modu-
lation transformer, the two 6L6 modulator
tubes and a transformer which heated all
of the filaments.

Directly in front of the filament trans-
former were located the 6C5’s and along
the front of the chassis toward the builder,
from left to right, were the two crystal
tank coils and their associated condensers,
the completely shielded 89 crystal tube with
its crystal alongside, and the 807 power
amplifier and its coil. To the right of the
coil was one of the filter chokes.

Between the filter choke and the power
transformer the 83 rectifier tube was
mounted.

In order to minimize the number of con-
trols which would have to be tuned in a
ficld day set up, the cathode and plate tank
circuits of the oscillator were made up of
pre-tuned units, These units consisted of
a coil and a trimmer condenser mounted

ABOUT a year ago the author, to-

within the coil. Tuning of these units was
by means of a screw driver. And when
the band to be used was hit, small tuning
arrangements were all that were necessary
to accommodate a change of crystal fre-
quency within that band. The final ampli-
fier was tuned in a conventional manner
with a condenser reached from the panel.
The choice of the 807, or the RK39 tube, as
the final amplifier in the field day rig, was
because of the lack of the need of neutral-
ization which this tube features. Jacks
were provided to read the various currents.
They were mounted on the chassis and
were reached by opening the cabinet and
changing the plugs from one jack to an-
other. Extreme care was taken to shield
all lines from the microphone jack, the
microphone transformer and the gain con-
trol, and braid suitably grounded at several
points of the chassis was used so that audio
feed-back was entirely eliminated.

The set was a tremendous success at field
day, and after field day was over I installed
the set in my home where I operated for
quite a period of time with low power.
Later, I found it advisable to raise my
power so I figured out that the proper way
to do this as well as the most inexpensive
way, was to use Class B r.f. amplification.
A study of all the books and subjects on
this matter did little to assist me in figur-
ing cut an extremely simple way to accom-
plish this result; however, construction on
the final r.f. amplifier was at once com-
menced.

A single pair of 100TH’s were used in
the conventional push-pull amplifier circuit
with link coupling from my ficld day final
amplifier set to this stage. A 17"x3"x10”
chassis was used and the tube sockets, con-
densers and a filament transformer for the
100TH’s, were all mounted upon this metal.
Neutralizing condensers were mounted be-
tween the final amplifier plate tank con-
denser and the tubes themselves. The grid
and plate coils were mounted directly upon
the condensers, making for short leads.

While this was going on, another ama-
teur was constructing the final power sup-
ply which was to furnish the high voltage
for this Class B r.f. stage. A power trans-
former together with the usual 866 rec-
tifiers and a filter choke system, was
mounted on 17x10"x17” heavy iron chassis.
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The center portion is a complete 30 watt rig.

When all was in readiness the three units
were assembled on a long table, bread board
fashion, for tuning.

The little ficld day set was first hooked
up and the filaments of all of the transmit-
ter chassis were lit, allowing ample time
for the 866’s to light. When everything
seemed in recadiness, voltage was applied
to the field day set, which was tuned in the
conventional manner to the 20 meter crystal
which was inserted in the crystal socket.
A link was then connected between the out-
put of the 809 and the input to the 100TH’s
and the tuning procedure in the same man-
ner as a Class C amplifier is tuned, was
resorted to.

Tuning Procedure

The grid circuit of the 100TH’s is tuned
to resonance as indicated by a small necon
bulb, or pilot light on a circle of wire, held
in the vicinity of the grid coil. The read-
ing on the meter inserted in the grid re-
turn the rectified grid current should be in
the neighborhood of 100 to 150 ma. As
soon as the excitation was maximum at the
grid of the 100TH’s, and without applying
any current whatsoever to the plates of
these tubes, the stage was neutralized in
the conventional manner, excepting that the
neutralization is carried forward until one
is positive that there is absolutely no r.f.
anyplace in this circuit. Unless this is car-
ried out as described, the Class B r.f. amp-
lifier will not work and lopsided modula-
tion and other discrepancies will result.

Fortunately, and because of the layout, I
had little or no trou