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THE POWER BEHIND THE BROADCAST
This regiment of Radiotrons inside the new RCA 50 KW
High Fidelity Transmitter presenis an imposing spectacle
10 the layman and engineer alike. These sturdy soldiers
have been trained in the school of reliabilily and efficiency.
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New Studios For W/IP

By EDWARD R. JOHNSTON, Technical Supervisor, WIP

HE NEW $100,00000

studios  of “Philadelphia’s

Pioneer Voice,” Station WID,
were put into service on March 16,
1935, on the thirteenth annmver-
sary of the station’s founding.
The occasion was marked with
a five-hour 1naugural program
which included all of the WIP
staff arvists, as well as many
nationally known figures in the
entertainment world.  The “Star
Spangled Banner” was sung by
I'helma Melrose Davies, the first
person ever to sing over a Phila

delphia radio station: and the
dedicatory address was made b
Mayor Hampron Moore of

Philadelphia who opened the orig
nal WIP on March 16, 1922
The present modern studios on
the twelfth floor of the Gimbel
Building. 35 South Ninth Streer,
in Philadelphia. are a far cry fiom
the original tiny plant which con
sisted of a small room which had
formerly bkeen used for playing
phonograph records, separated by
a flimsy partition from a similar
room which conrained all the con
trol and transmitrer equipment.
‘The present studios are the result
of rthree years of study of many
modern stations throughout rhe

BENEDICT GIMBEL, JR., THE YOUNG AND
PROGRESSIVE PRESIDENT OF THE PENNSYL
VANIA BROADCASTING COMPANY, WHICH
OPERATES WIP AT GIMBEL'S STORE IN
PHILADELPHIA

country and the combined exper-
tence of architects. radio. ventilat
ing and accoustical engineers in-
corporated to produce ideal broad
casting condirions.

The architects chosen to develop
the station were Silverman and
Levy of Philadelphia and Charles
S. leopold was called in as con
sulting engineer for air condition
ing.  The acrual construction of
the studios was done by S. H
Levin and Son

OMPLETELY RCA EQUIPPED MASTER CONTROL ROOM AT THE NEW STUDIOS OF WIP

The station has been construct-
ed in modified style of modern
architecture which was adopted
as being attractive, cheerful, and
consistent with the comparatively
modern development of the radio
industry.  Accommodations are
provided for the comfort and con
venience of visitors and perform
ers: including a spacious reception
room, musicians’ lounge, artists’
lounge, and the various work
shops and other facilities attend-
ant on radio broadcasts.

Studios

Four studios have been provid-
ed varying in size from the small
key-operated stand-by studio to
one forty by thirty feet for more
elaborate programs.

Expansive vision windows are
provided between cach of the
studios and rhe public space ad-
joining while the three sides of
the central control room are glass
enclosed 1o provide maximum
vision for the operator.

All sound communication be-
tween any of the srudios. control,
and audition rooms, has been
eliminated by “floating” the walls
on supports which are lined with
felt and by placing sheet cork
both rop and bottom for isolation
from ceiling to floor. The doors
to the studios weigh 350 pounds
apiece and have rubber gaskets.
special locks and auromatic clos-
ures at the botrom to protect all
door openings from outside noises.
The vision windows are similar
ly protected with two thicknesses
of glass, padded in felt. and a
dead air space between, the outer
glass being a different thickness in
order to eliminate any tendency
toward sympathetic  vibration.
Parallel windows have been con-
structed at an angle to obviate the
creation of a standing wave.

Audition Room
Every effort was made to secure
the finest available facilities for
the station’s audition room. A
spacious sound insulated chamber
has been constructed, with every
comfort for the client, with the
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THE ATIRACTIVE LOBBY AND RECEPTION ROOM AT THE NEW STUDIOS OF STATION

WIP, AT THE CENTER MAY BE SEEN THE ENTRANCE TO STUDIO NUMBER 1. AND THE

STUDIO ITSELF MAY BE SEEN THROUGH THE DOUBLE PLATE GLASS WINDOWS AT THE
RIGHT, BEYOND WHICH IS THE MASTER CONTROL ROOM

modern motif carried out in the
furnishings and decorations. A
high fidelity RCA speaker has been
provided and, from this room,
any one of four programs can be
monitored. Two telephones are
installed with relay control light
signals instead of bells for calling
those in the audition room. A
signal system has been arranged be-
tween the audition room and con-
trol room so that auditions may
be run off smoothly and without
interruption.  The audition room
contains signal lights and micro-
phone outlets and can be pressed
into service as a studio in case of
emergency.
Microphones

Lhe studios are completely
equipped with the new RCA Vie-
tor microphones, which were se-
lected by the WIP engineers afrer
careful study of almost every

microphone on the market today.
RCA microphones are also used
on all of the WIP's eighteen re
mote control pick-ups.

Studio Transmitter Lines

The studios on the twelfth
floor are connected with six high
quality telephone lines to the
transmitter house which is locat-
ed on the roof of the Gimbel
Building two floors above the
station, a distance of abour 250
feet. Three of these are program
lines, a regular line, and two for
emergency: the other three lines
are for control, monitoring, and
the inter-communicating service.

Inter-Communicating System

All inter-office communication
is carried on by a self-operated
private telephone system which
eliminates much of rhe traffic
through the PBX switchboard.

The private telephone line con
nects all offices and the control
room, and has seleciive ringing
and talking circuits to all points

An RCA paging system has
been installed with a microphone
before the PBX operator and loud
speakers throughout the building
so that persons may be paged
throughout the plant when need
ed.

Three studio channels are fed
from the master control room to
each office, the corridors and the
receprion room and each is provid
ed with a volume control and
switch for selective channels.

Time System

Twelve inch electric clocks are
provided throughout all the ol
fices, studios and control room.
All the clocks are controlled by a
master regulating system located
in  the master control room
Checks are secured three times
daily from Arlington and all
clocks are re-set three times per
day

Wiring

All wiring throughour WIP is
in conduir, and, in addition, all
radio wiring is in lead shielding
All high, intermediate and low
level circuits and equipment are
isolated from each orher as weli
as from the AC wiring. Over
30.000 feet of wire was used in
making the installation and about
30,000 feer of wire was used in
two twisted conductors in lead
shielding.  Grounding is complet-
ed by tying 1n to the steel frame-
work of the building. Every
effort has been expended to make
the equipment and wiring readily
accessible 1n order to facilirate
maintenance.

Master Control Room

The studios are operated from
a central control room which is at
once studio and master control
room. The room is raised four
feet above the level of the studio
floors: the operator can observe
all parts of ecach studio. The lat-
est type RCA high fidelity equip-
ment has been used throughout.
All amplifiers are completely AC
operated and are self-contained
units. No DC is used in the con
trol room excepe for telephone and
signal lights.

Four cabinet type racks have



THE CASCADE PLATFORM IN STUDIO NUMBER 3 IS CESIGNED FOR CRCHESTRAL SET-UPS
AT STATION WIP. RCA INDUCTOR MICROPHONES ARE EMPLOYED IN THIS STUDIO

been instailed  for equipment
mounting and termination facil-
wies.  Rack No. | contains seven
RCA rtype 41-B pre-amplifiers
for use with the studio micro-
phones. Rack No. 2 conrtains
four RCA 1type 40-C program
amplifiers and AC power supply
switches. Rack No. 3 contains
cqualizers, spare volume indicarors
and channels, line and mulriple
jack facilities. Rack No. 4 contains
four RCA type AA-4194-B mon-
itoring amplifiers and a public ad-
dress amplifier. All racks have two
or more jack strips to provide in-
put and output jacking for every
piece of equipment used either in
the rack or at the contro! desk
Normal connections have been
so arranged that patch cords are
necessary only for remotes. Two
fifty pair telephone cables are
wired 1nto the jacks to care tor
WIS many remote controls and
special news events broadcasts.
The four monitoring amplihers
cach developing twenty-six watrs
output are a real innovation being
equipped with remote control vol
ume controls and switches for AC
operated push buttons at the desk
One button operates a motor con
nected to the volume control and
increases the volume, another re
verses the direction of the motor
and decreases the volume. The
third and fourth burtons control
relays which apply or remove AC
from the input. Stress has been

placed on the location of all equip
ment for convenience and opera
tion as well as accessibility

Master Control Console

The master control console has
been arranged so that it can be
operated from four positions with
a panel facing each studio for
use in connection with that studio.
On cach panel are four volume
controls, a master fader, and four
input keys connected 1o these
faders. These provide the choice
of cight different inputs including
microphones, and four channel

BROADCAST NEWS

keys for selecting the proper des-
tination of the program. The vol
ume indicator externally connected
to the RCA rype 4U-C program
amplifier completes the panel as-
sembly. Any one of these paneis
may normally utilize two micro-
phones, two remotes, two tran-
scriptions (78 RPM and 33-1/3
RPM), a local teed trom another
channel, and a network program,
without any patch cords becom-
ing necessary. The output or
channel keys also provide the
proper signals for studio and mas-
ter control as well as taking care
of the monitoring for both. To
the left of the center panel is the
priva.e inter-communicating tele-
phone system and the private PBX
board for remote control tele-
phone communicating. Also, over
the cenrer panel is a unit contain-
ing four special rotary swiiches
connected to the input of the four
monitor amplifiers with provi-
sion for seven different inputs.
The normal connection of these
switches is the output of the three
studios and rhe four channels. The
78 RPM transcription machines
are recessed in the ends of the desk
with a hinged lid so that they are
covered when not in use.

Air Conditioning
The new WIP studios are com-
pletely air conditioned with the
machinery which is the latest de-
velopment of Frigidaire, and

forced draft ventilation is used in

STUDIO NUMBER 2, DESIGNED FOR “SMALL GROUPS” AT STATION WiP



the corridors and offices. The air
1s washed, humidified and cooler
heated so that an even tempera
ture 1s maintained at all times, re-
gardless or whether the studio 1s
occupied by one pertormer or by
a large audience. The cooling
tower and compressors for sum-
mer cooling are located 1wo floors
above the studios, with feed and
control lines terminating in the
machinery room within the studio
plant. In order to eliminate any
sound of the moving air, and to
eliminate the possibility of having
sound carry from one studio to
another through the air ducts,
silencers have been installed at both
the feed and exhaust outlets.

Benedict Gimbel, Jr., is the
President of rthe Pennsylvania
Broadcasting Company  which

owns and operates Station W]P,
and Albert A. Cormier is the
Vice President and General Man-
ager. George A. Lough is the
Treasurer. Ellis A. Gimbel is the
Chairman of the Board of Direc-
tors, which includes Arthur Kauf-
mann, Charles Edwin Fox. Rich-
ard Gimbel, Kennerh Collins, and
Albert A. Cormier, Secretary.
Edward R. Johnston is the
Technical Supervisor of the En-
gineering Staff, and Clifford Har-
ris is the Chief Engineer. Edward
Turner and Edgar Penny are
Transmitter Engineers.

David Sarnoﬂls Statement
On Television Creates Stir
In Broadcasting Industry

DAVID SARNOFF, PRESIDENT. RCA

T THE annual meeuing of

the RCA Stockholders in

New York City on May

7th, 1935, David Sarnoff, Presi-
dent of the Radio Corporation of
America, issued a statement which
proved ro be of unusual interest

AN UNUSUAL FEATURE OF STATION WIP IS THE SPACIOUS AUDITORIUM WHICH |

SHOWN HERE, WITH A MEETING OF THE HOME MAKERS' CLUB IN PROGRESS

AS THE

STATION (S LOCATED ATOP THE GREAT GIMBEL STORE IN PHILADELPHIA, THE VALUE
OF ANY FEATURE WHICH ATTRACTS SUCH LARGE NUMBERS OF WOMEN TO VISIT THE
ESTABLISHMENT 1S OBVIOUS

not only to the stockholders. but
also to the ennire broadcasting in
dustry

Instantly becoming front page
news in the daily papers of the
nation’s leading cities and subs2
quently widely quoted by the
radio periodicals, Mr. Sarnoft's
statement  has  quite  apparently
been accepted as a criterion in the
American field of Television activ
iries.  As our contemporary pub
lications have already published
Mr. Sarnoft's statement, during
the interval between our last issue
and this one, we are quoting below
only a few of the important high
lights

The Plan

1. Establish cthe first modern
television transmicting station 1n
the United States, incorporating
the highest standards of the art
This station will be located 1n a
suitable center of population, with
due thought to its proximity (o
RCA'’s rescarch laboratories, man
ufacturing facilities, and its broad
casting center in Radio City

2. Manufacture of a timited
number of television  receiving
sers. These will be placed at stra
tegic points of observation in
order that the RCA television sys
tem may be tested. modified and
improved under actual service con
ditions.

3. Develop an experimental
program service with the necessary
studio technique ro derermine rhe
most acceptable form of television
programs.

“Through chis three point plan
ol field demonstration we shall
seek to determine from the pract
cal experience thus obtained. the
technical and program require
ments of a regular television serv
ice for the home.

“Ic will take from twelve to fif
teen months to build and erect
the experimental television trans
mitter, to manufacture the obser
vation reéceivers and to commence
rhe transmission of test programs.



ALFRED H. MORTON, MANAGER OF THE

NBC PROGRAM DEPARTMENT, WHO WENT

1O FRANCE WEEKS IN ADVANCE AND

SAILED FROM HAVRE ON THE NORMANDIE
TO SUPERVISE THE BROADCASTS

HiEE MOST pretentious wel-

come ever to herald arrival of

a ship was accomplished by
radio recently when, in pro-
nounced contrast to the silence of
the sea that veiled the ships of old,
the gigantic French liner Nor-
mandie on her maiden voyage
was transformed virtually into a
sailing broadcasting studio.

To the layman the broadcasts
incident to the first trip of the

world’s largest steamship were
extremely interesting. To the
technicians, engineers and an-

nouncers of the National Broad-
casting Company they represent-
ed the meticulous fulfillment of
intricate broadcasts which required
weeks of preparation.

From the time the giant craft
“shoved oft” from Havre on May
29 until she was serenaded in New
York harbor on June 3, novel
programs were carried shoreward
by short wave and broadcast daily
over NBC networks.

I"hese programs. of themselves,
entailed the sending of special
NBC representatives to France and
the installation of NBC micro-
phones. amplifiers and other equip-
ment aboard the Normandie. The
climax in this series of ship to
shore broadcasts, however, came
when the Normandie steamed up

New York harbor on the morn-
ing of June 3. A talking beam of
light from the torch held high by
the Statue of Liberty, France's gift
to the United States a half cen-
tury ago, carried the voice of a
government official in Washing-
ton as a greeting to the vessel.

This was accomplished through
the cooperation of the National
Broadcasting Company and Gen-
eral Electric. This transmission dif-
fered from short-wave broadcast-
ing in that the words were con-
fined solely to the light beam, and
received aboard the Normandie by
a special apparatus. The words of
greeting were carried from Wash-
ington to the statue by land wire
and transposed there into pulsa-
tions of light, thence directed to
the ship by means of a powerful
reflector.  This reflector is suffi-
ciently powerful to transmit a
light beam a distance of from five
to six miles.

Talking on Light Beam

The receiver on the bridge of
the Normandie consisted of a
large concave mirror which, after
picking up the light rays, con-
verged them upon a photo tube or
electric eye. This tube transposed
the waves of light back into elec-
tric pulsations the same as those
which originate from a radio
broadcasting station. The orig-
inal voice in the talking beam of
light was reproduced by an or-
dinary radio receiver and fed
through the public address system
of the ship for the benefit of the
passengers. It was sent by short
wave to Radio City where it was
directed to the network. It was
also sent by the short wave sta-
tion, W2XAF, in Schenectady, to
France. In all, the broadcast in-
volved five distinct relays before
it was heard abroad.

Special Broadcast Set

Anticipating that the Norman-
die's own transmitter for use in
ship to shore telephone service
would be unavailable for broad-
cast purposes this side of Quaran-
tine because of the tremendous
number of telephone greetings that

BROADCAST NEWS

NBC Broadcasts From the Normandie

Maiden Voyage of World’s Largest Liner an Outstanding Radio Event

were received, NBC installed its
own 50 watt transmitter before
the ship sailed from Havre. To
arrange for the broadcasts from
the ship A. H. Morton. manager
of the NBC program department,
Announcer George Hicks, and En
gineer Alfred E. Jackson, went to
France weeks in advance and
sailed on the Normandie. Special
NBC microphones and amplifiers
were also installed aboard because,
although the ship’s telephone cir-
cuit could have been used, the

GEORGE HICKS, NBC ANNOUNCER, WHO

MADE THE MAIDEN VOYAGE ON THE

NORMANDIE TO HANDLE THE SPECIAL PRO-
GRAMS BROADCAST FROM THE SHIP

quality of transmission on such a
circuit is not on a par with that
required for broadcasting.

The reception ceremony in New
York harbor offered an excellent
example of the ability of broad-
casters to blend an interestingly
precise and graphic description of
an unusual public event from
many widely separated vantage
points. One of NBC's mobile
units was at the Battery and fol
lowed the huge ship on West
Street, along the shore of the
North River. Another vantage
point was on a tug where a 15
watt transmitter was installed.

The Normandie, itself, of
course, was another broadcasting
point and in addition to the reg-
ular broadcasts over the 50 watt

(Continued on Page 11)



George Clark Views Normandie’'s Arrival

—And Describes the Proceedings from His Perch Atop the RCA Building

By GEORGE H. CLARK, Informotion Dept.,, RCA

E IT known to my children,

and to my children’s children,

and to my children’s grand
children, that I, George H. Clark,
saw the Normandie dock at For
ty-eighth Street, New York City.
on her first visic to her Creditor
Nation.

So What?

So what? So this!! That
in this country where the superla-
tive rules (or used ro), the Largest
ship, the Blackest smoke, and the
Finest Wine, and rthe Slowest
motion toward docks, has just
come to rest at the Forty-eighth
street pier. (No pass is needed
Admission fee 50c¢.)

My observaion post was in tier
53 of the RCA Building, where
I found a chance to observe the
arrival of leviathan after throw
ing out of the window seven
NBC men who had established
squatters’ rights. There [ could
look down the river; up at the

GEORGE CLARK, RCA

could I note the brilliant

neon
light, red as France's finest wine.
which signalled by General Elec
tric to the watchful elecrric eye on

even with
pick out

the vessel. Nor could !
the finest binoculars,

THE TURBO-ELECTRIC LINER NORMANDIE, FRANCE'S LATEST PRIDE, AS SHE APPEARED ON

HER TRIAL TRIP.

IT IS RUMORED THAT SHE HAS PROVEN SO SUCCESSFUL THAT THE FRENCH

LINE PLANS TO CUT THE $.5. ILE DE FRANCE IN HALF AND INSERT AN ADDITIONAL MID
SHIP SECTION TO INCREASE HER LENGTH BY 100 METER

escorting planes and the dirigible;
and straight down at the bald
heads and bobbed tresses of four
hundred and seventy-three orher
non-workers of the same build
ing. [t was almost as much fun
as going to a movie.

Thanks to a beneficent mist, I
could not see the Statue of Lib-
erty bow in humility as France's
latest Gift §wept past her; nor

Monsieur Pietri, of rthe Com
pagnie  Generale de Telegraphie
sans Fils, who was sent over by
the government with the joint
task of doing something about
wireless and also paying the
French war debt to us.  (Hence
the size of the ship.) All I could
see was fog Later it proved
that it wasn’t fog at all; it was
smoke from the French fuel

usual

their
had

wlhich, with
ism, the owners
using.

And when | say smoke | mean
SMOKE. Fumece. Real, black,
exuberant essence of floating car
bon. As the ship emerged from
her self-made obscurity, one could
see the middle funnel shooting up
a plume of black like a Grande
Bertha aimed at Mars.  Someone
in the Embassy must have sent
the French Line the rules and reg-
ulations of New York, for how
else could they have known that
such emission of black fumes was
compulsory within our city limits!

Perhaps, too, it was this com
pliance with our civic regulations
which led to the presence of our
finest fire-boats, two of which fol
lowed the monster at a respectful
distance, shooting up huge sprays
which fell, alas, only too soon to
the river which spawned them
Whether rhis was done ro prevent
the Normandie from setting the
river on fire, or in an attempt o
raise the tide level and hence pre-
vent premature grounding, has
nor been learned up to this mo
ment, even by the NBC engineers
in charge of broadcasting. And

patriot
insisted on

they would know if any one
would!
Below me, on rthe thirriech

floor (plus or minus), a window
washer hung out from his win
dows. turning an unheeding back
ro the sight rhat all t(he rest of
New York was trying to witness.
Industriously he washed. never
turning.  Was he merely angry
because rthe Normandie's smoke
was making his task all the hard
er. or did he still harbor feelings
of anger due to the War Debt?

Boats, Planes and Blimps

Just as all big fleas have little
fleas. so did the Normandie have
her atrendant hosts. Three of the
Hudson River day line boats hov
ered beside her all the way up the
river. at so much a hover. Above,
Mr. Goodyear himself rode in his
private rubber throne, which
looked like a toy balloon let loose
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De Luxe Trdnscription Turntable

Equipment

Designed to Meet the High Standard of Reproduction Fidelity Required in Modern Braadcast Stotions,
And to Maintain This Standard Under Constant Hard Use

HE RCA Victor Type 70-A
I'ranscription  Equipment i
assembled complete in a con
sole-type cabinet—a change from
the table mounting cabinet prev
wusly used having been made in
order to provide space for a flex
ible coupling and mechanical filter
berween the motor and the turn

table. The console, 31" high and
approximarely 207 square, 1s re
cessed 1in front to provide leg

clearance. It 1s ruggedly finished
in durable black Duco with silver
striping.  Three point support
two front legs and a third sup
port in the center rear—is utilized
to eliminate rocking when the
floor 1s uneven

Cast Aluminum Turntable

A cast aluminum turntable 16
in diameter is provided. This 1s
felt-covered on rop and finished
around the exposed edge in gray
wrinkle matching the finish of the
tone arms.  Since many of rhe
transcriptions  currently used are
of very thin material, with a con
sequenr  tendency rto warp, a
special weight is provided 1o make
them lie flat.  This weight-
which has a soft rubber face next
to the record—engages the hex-
agonal record-spindle and thus as-
sures a positive drive between rhe
turntable and the record. Set in
a slot in the top of the disc is a
small positive-acting sliding bur
ton, by means of which rhe
change in speed from 33-1/3 revo
lutions to 78 revolutions per min
ute is effected

Ball-Bearing Spced Reduction
Mechanism

Change of speed 1n this equip-
ment is accomplished by means of
an angenious ball-bearing reduc-
tion mechanism exclusive in RCA
Victor  reproducing  equipment.

his device has been in use for

'veral years and has proven very

usfactory and distinctly super.

THE NEW RCA VICTOR “DELUXE"” TRANSCRIPTION TURNTABLE EQUIPMENT IS COMPACT
AND IS DESIGNED WITH A VIEW TOWARD OPERATING CONVENIENCE. WITH TWO OF
THESE UNITS, AN UNINTERRUPTED PROGRAM MAY BE RUN FROM ELECTRICAL TRANSCRIP-

TIONS EITHER AT 33.

RP.M. OR 78 R.P.M. SPEEDS, AND WITH EITHER VERTICAL ORLATERAL

TYPE RECORDINGS

ior to any orher type of reduction
mechanism

The main turntable spindle re-
volves consrantly ar 78 R.P.M.
For 78 R.P.M. reproduction a
shifting member—which 1s oper-
ared from the button on the top
of the disc—engages a pawl ring
and this engagement couples rhe

driving  mechanism  from the
motor direct to the rturnrable.
When rhe speed-shift burron is

set at the 33-1/3 R.P.M. position
the shifting member on the rturn
table is disengaged from the pawl
ring and engaged in a slot in the
bearing housing. In this clutch
position the ball-bearing reduc-
tion intercepts the direct drive
from the motor to the turntable
and chus reduces the speed of the
turntable.

The  ball-bearing  reduction
mechanism used in this equipment
is of special dimensions appropri-

ate to the heavy duty to be expect
ed in broadcast use. As an addi-
tional precaution, and in order (o
climinate shock to the mechanism
when changing speed, the speed
shift control has been locared on
the rurntable proper as mentioned
above. This allows the control
to be operated when the turntable
is revolving ar 33-1/3 RP.M.—
but it cannor be operated when
the turntable is revolving at 78
R.P.M.  Thus rhe operator is
forced to lower the speed of the
revolving mass either by using
his hand as a brake on the turn
table, or by turning off the motor,
before he can shift the cluich lever
to the lower speed position.

Cushioned Beoring Housing

A rugged iron housing set in
the top of the cabiner supports rhe
clutch mechanism and cthe main
turntable spindle with its large
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balanced fly wheel, which is fixed
to the spindle just below the
housing. The whole bousing is
felt-insulated from the cabinet
top in order to prevent the torque
vibration of the motor from be-
ing conducted from the turntable
through this housing to the pick-

up arm. The main turntable
spindle is well-journalled in a
heavy-duty combination radial-

and-thrust-load ball bearing at
the top of the housing and 1n a
bronze radial bearing at the bot-
tom of the housing. The turn-
table thrust is taken on a single
ball bearing, rthus eliminating
frictcion. The radial bearings are
wide spread, are made of bronze,
and are journal-finished to assure
long life and a true turntable face
when revolving. An oil-hole lo-
cated in the top of the record
spindle on the turntable provides
for lubrication of all bearing sur-

faces. The care taken in the de-
sign of this bearing insures a
smooth-running and absolutely
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true turntable over a long period
of use.

High Torque Synchronous Motor

In any reproducing equipment
speed-constancy is an essential re-
quirement. Unless the regulation
of the driving motor is such that
variations of the load imparted by
the pickup and suspension arm do
not appreciably affect the motor
speed, there is tendency to pro-
duce “'wows’ on sustained notes
of low frequency. This is a type
of distortion which is particularly
noticeable in broadcast transmis-
sion and it is therefore, abso-
lutely necessary that a transcrip-
tion equipment for broadcast use
be supplied with a driving motor
having extremely good regula-
tion. In the Type 70-A Equip-
ment considerable attention has
been given the problem of obtain-
ing the very best possible regula-
tion. Driving power is furnished
by a self-scarting snychronous
motor of sufficient size that the
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THIS OUTLINE DRAWING DISCLOSES THE RUKGOED AND SIMPLE MECHANISM
MOUNTED IN THE CONSQLE OF THE Tyig 70.A TRANSCRIPTION EQUIPMENT

torque developed is large com-
pared to the load variations and
the effect of the latter is, therefore,
small. A fan mounted on the
motor armature shaft dissipates
the heat in the cabinet generated
by the motor, and affords some
damping on the high speed shaft
of the motor. As an additional
refinement an oiled-felt filtering
mechanism has been incorporated
in the motor driving spindle. The
effect of this 1s to allow the in-
ertia of the main turntable and
the fly wheel to be used to the best
advantage in damping the slight
irregularities which occur in the
motor. As a result of these design
features the maximum deviation
of the turntable is not more than
four-tenths of one percent at 78
R.P.M. and not more than six
tenths of one percent at 33-1,3
R.P.M.  Such regulation insures
complete freedom from mechan-
ical load distortion.

Flexible Motor Coupling

The drniving motor is mounted
on the bottom shelf of the cab-
inet. and 1s entirely independent
of the turntable mechanism. It
1s set in a heavy cast-iron block
which is fixed to a layer of felt
and the felt in turn clamped
the shelf of the cabinet. This pre-
vents motor noise and vibration
from being conducted through the
cabinet but at the same time in
sures correct motor line-up.

In order to still further insulate
the motor from the reproducing
units the connection between it
and the driving mechanism  has
been made quite flexible. In addi
tion ro the fAltering mechanism
which s on the spindle just above
the motor—a specially  designed
flexible coupling 1s placed between
the filter and the turntable dav.
ing shaft.  This consists of two
semi-flexible joints together with
a secondary spring-coupling which
disengages  the  turntable  shaft
from the motor shaft whenever
the turntable and fly wheel are
revolving at a greater speed than
the motor.  This occurs when the
current is turned Toff or when
the table 1s advanced by hand

Balanced Suspension Systems

The two reproducing systems
of this equipment are gntirely
dependent.  The lateral pickup




and suspension arm are mounted
on the right side of the console:
the vertical pickup and suspension
arm at the rear. The mountings,
which are similar, consist of cast
metal brackers rigidly fixed to the
cabinet. These brackets have two
arms: one is formed into a swivel-
cup 1n which the suspension arm
support 1s cushion-mounred; the
other forms a rest for the pickup
end of the arm when not in use.
LLong suspension arms are provid
ed and mounted to obtain good
tracking for boch the largest and
the smallest records.  These arms
are of the nercia type and are cor
rectly balanced to insure correct
needle pressure for cach type ol
pickup. The lateral arm has addi
tional weighting ro eliminate res
onance. The brackets, suspension
arms and pickups are finished in
gray wrinkle.

Improved Lateral Pickup

The lateral pickup used in this
equipment is of a design specially
developed for transcription and
other Imgh-quality pickup.  This
magnetic-type  pickup has now
been improved and standardized
for such use. The fidelity of re-

BROADCAST NEWS

TOP VIEW OF THE NEW RCA VICTOR TYPE 70-A CONSOLE, SHOWING THE TURNTABLE
SUSPENSION ARM, PICKUP, AND SELECTOR SWITCHES. THE SPEED SHIFT BUTTON 1S LOCATED

ON THE TURNTABLE DI

ent-day recording characteristics.
This compensarion results in an
overall recording - reproduction
characteristic almost uniform
throughout the whole useful range

viz. abour 30 to 7000 cycles.

Improved Vertical Pickup
The Vertical Tonearm Attach-
ment Kit Type 71-A. for use with
the Type 70-A Transcription

THIS VIEW SHOWS THE TURNTABLE DISC TURNED OVER TO DISCLOSE THE INGENIOUS
BALL-BEARING SPEED REDUCTION MECHANISM. THE PAWL ON THE 8OTTOM OF THE

DISC ENGAGES THE SLOT IN THE CLUTCH RING WHEN 33

production which it provides is as
nearly perfect as the present state
of the art permits. The actual
frequency - response characteristic
of this pickup is sloped down-
ward ro an amount closely equiva-
lent to the upward slope of pres-

R.P.M. OPERATION IS DESIRED

Equipment. is of the moving-coil
type and is supplied with a dia-
mond-point needle. In general it
is similar to preceding models, but
small changes in design have been
incorporated which have improved
the high-frequency response and

ITSELF. THE VERTICAL PICKUP TYPE 71-A IS NOT SHOWN

thus provided ketter reproduction.
As in the case of rhe lateral pickup,
the acrual characteristic of the
vertical pickup is sloped down-
ward to correctly match the up-
ward-sloping recording character-
istic.  T'his characteristic, extend-
ing as it does to 10,000 cycles, in-
sures reproduction fidelity at least
cqual ro that of any pickup of
this type yet developed.

The output impedance of the
two reproducing circuits and the
output levels developed across
these impedances are very nearly
the same, so that they may be
used  interchangeably  wirhout
change of connections or gain in
the succeeding speech input equip-
ment. These circuirs are designed
to match a 200-t0-250 ohm line.
Reproducing quality  will not.
however, be noticeably affecred
when the output is fed into 500
ohms. Using test records XL-81
and XL-113 (for lateral and
vertical, respectively) the output
voltage developed is approximate-
ly 0.01 volt r.m.s. at 1000 cycles.
Output connections as well as the
input power connections are lo-
cared at the back of the cabiner.

The switch controlling the
power to the motor is located on
the right hand side of the cabinet
at the top and roward the front.
This is a mercury switch of the
tumbler type, noiseless in opera-
tion. The pickup selector switch,
located at the left on the top of the
cabinet. is a (hree-position switch
with a detent for positive contact.



JUNE, 1935

11

157 Victor Book of the Symphony

Latest Work by Charles O’Connell Held Outstanding in

ITH THE increasing
amount of fine symphonic
music being broadcast reg-
ularly through independent and
network stations, radio broadcast-
ers everywhere have found the new
‘Victor Book of the Symphony’
increasingly useful in the prepara-
tion of radio scripts and an-
nouncements. The book, which
is now in its second edition, was
written by Charles O'Connell of
RCA Victor's Record Depart-
ment, and is published by Simon
% Schuster of New York.
Written in non-technical lan:
guage, the *“Victor Book of the
Symphony’’ contains more than
600 pages covering the entire
standard musical repertoire of the
greatest symphony orchestras. It
includes an absorbingly interest-
ing chapter which describes the
various instruments of the mod-
ern orchestra; and a large number

CHARLES O'CONNELL, MANAGER OF THE

ARTISTS AND REPERTOIRE SECTION OF RCA

VICTOR'S RECORD DEPARTMENT. HE PER-

FORMS ADMIRABLY AT THE PIANO AND THE
ORGAN CONSOLE

of its pages are given over (0 bio-
graphical sketches of famous com-

Muscial Circles

posers. Not the least important
feature of the volume is an en
thusiastic foreword by Dr. Leo
pold Stokowski, famed conductor
of the Philadelphia Orchestra.

Hundreds of enthusiastic re
views have been written about the
new volume by book editors in
every part of the country. Music
editors, radio editors, and news.
paper columnists have joined 1n
hailing the work as the first of its
kind really to make good orches-
tral music more intelligible to the
average person who has had no
special musical training.

The author, who now heads
up the Artist and Repertoire Sec-
tton of the RCA Victor Division,
was once music critic of the
Springfield (Mass.) Republican,
1s an able pranist and orgamst,
and has conducred rhe Minne-
apolis Symphony Orchestra.

NORMANDIE BROADCAST

(Continued from Page 6)

transmitter, an announcer with a
pack set roamed rhe decks as pas-
sengers, gushing with excitement,
rushed here and there.

The French line pier offered an-
other point from where a descrip-
tion of the event was broadcast,
while surveying the majesty of
this entire scene. William Lundell,
director of Special Events for
NBC, was stationed atop the RCA

building, the control spot for
the broadcast.
Equipped with high power

field glasses he was able to sight
the Normandie almost before she
reached Quarantine. In contact
through the “cue channel” with
the ship, the mobile unit, the tug
and the announcer with the pack
set, and by telephone with the
pier, he was in a particularly ap-
propriate position to direct the

broadcast.
The average speed of the Nor-
mandie from Bishop's Rock,

England to Ambrose Light, out-
side of New York harbor, was
29.98 knots, and her last day's

run averaged 31.55 knots, hang-
ing up a new world's record for
the crossing.

GEORGE CLARK VIEWS THE
NORMANDIE
(Continued from Page 7)

by some rollicking Frenchman on
A deck. And above all rhese
swirled and swooped the planes.
dozens of them, autogyro and
plain plane, most of them silent
except one. And this one, old
High Fidelity himself. made up
for the others, as it skimmed the
top of the RCA Building and
bade everyone ‘‘visit rhe Norman-
die.”  Until this happened, I had
fully intended to.

(And outside of one of the
Patent Office rooms. one story be-
low me. some one had stuck out
ten feet of fishing pole (five and
ten cent store variety) with a few
feet of wire dangling from its
end. Fishing for signals from the
shin! How appropriate!)

Every whistle in New York
blew a welcome 1o the maritime
Mademoiselle from Armentieres,
and she, in return, gave three deep
blasts in a key nine octaves below

Middle C. No wonder so many
of those old French peasant
women have beards! Such a noise
had not been heard in our city
since the Armistice—if France re-
members that.  (And we won't
come back till 1's over, over
there.)

On the dock stood the French
Ambassador, fully aware of rthe
momentous character of the occa
sion At two fifty-five p.m.
by Enna Jerrick’s clock. the bow
of La Normandie slid by rhe
dock’s end . At four p.m. it
had progressed seven inches far-
ther . . . . By midnight, the ship
was docked. . . . Hasrily uttering
his speech. which consisted of the
phrase “Normandie, you are
here.”” he hurriedly ran back to La
Maison Francaise, and seven bot
tles of the finest product of
France's vineyards bit the dust.
(And if you don’t rhink it 1s a
dusty  business, this  running
through New York's streers, just
try it yourself once.)

And so arrived La Normandie
—And I saw it!

And so. if you
what?

still insist,
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% DD YOU KNOW?

BROADCAST NEWS

By W. S. FITZPATRICK, R.C.A. Institutes

HAT the addition of New
TMcxico makes the 28th state
in which it is illegal for any
ore to call himself an “engineer”
without passing a state examina-
tion. and that A. F. Van Dyck,
engineer of the RCA licensing di-
vision, is heading an L.R.LE. com-
mittee to ascertain the licensing
cficct upon radio men?  (Elec-
tronics. J
That with the change in time
from Standard to Daylight Sav-
ing the advancing of the 291 syn-
chronized electric clocks in NBC'S
Radio City studios and offices was
uniquely solved through doubling
the frequency on the master cir-
cuit, causing the clocks to gain an
hour in exactly one hour’'s (ime?
‘That there is a soldier in the
[talian army who can hear the
dropping of a pin at a distance of
350 feet and whispered words over
the same distance, and that, with
such sensitive hearing. he detects
the approach of airplanes before
the automatic monitoring appar-
atus responds?

Classmates
That Arthur A. lIsbell, Man-

ager. Commercial  Department,
R.C.A. Communications, was a
classmate of Dr. lee de Forest
when at the age of 17, he attend-
ed the preparatory school at which
Dr. de Forest studied for entrance
to Yale University?

That radio programs may soon
be heard from Iceland with the
completion of a 100 k.w. broad-
casting station being installed near
Reykjavik, and that another sta-
tion with a short wave transmit-
ter of 12 k.w. power will be com-
pleted this summer?

That over 10,000 copies of the
Victor Book of the Symphony
have been sold through book
stores and Victor record and radio
dealers: that the book has been
listed as a “‘best seller’” in many
cities, and that its companion vol-
ume, the Victor Book of the
Opera, is now in its eighth edition
with more than a half million
copies sold?

W. S. FITZPATRICK, THE “RADIO RIPLEY”

That the metal radio tube dis-
sipates heat rapidly: it is smaller
and more sturdy than glass; the
metal shell provides its own
shielding and is an efficient heat
conductor and radiator: it is par-
ticularly useful in the shortwave
field: the short leads permit great
amplification at higher frequencies,
and the efficient shielding insures
stability?  (Popular Mechanics. )

RCA Going Up Again

That both the transmitter and
receiver being used in this year's
National Geographic Society-U.S.
Army Air Corps stratosphere
flight, are products of RCA Manu-
facturing Company? The receiver
is an RCA Victor single control
superheterodyne  weighing only
15 pounds and ten times more
sensitive than the former dual
control sets. The RCA trans-
mitter, but little larger than a
miniature home receiving  set,
weighs 40 pounds. The ground
transmitter is a 200 watt Radio-
marine Corporation model.

That radio ranks next to the
flatiron as an essential household
appliance, according to a survey
by McCall's Magazine? The
housewives voting on “‘essentials’’,
ranked them in this order: Irons,
radio, vacuum cleaners, refriger-
ators, washing machines.

That the RCA Marine Gift
Service, through which passengers
on ships may “send” gifts of
flowers, cigars, books and num-
erous other articles, to friends
ashore, has been extended to in-
clude the S.S. Normandie?

That the first quarter of 1935
is the sixth consecutive quarter in
which the Radio Corporation of
America has earned a profit?

That the entire NBC Radio
City plant was operated from
storage batteries for three minutes
on May 13, when failure of the
electric power supply created an
emergency, and that the emergency
battery installation is sufficient to
keep the broadcast channels open
for 48 hours?

Melting Pot

That sixteen countries in
Europe, Asia and South America
are represented by 52 students at
the New York school of R.C.A.
Institutes? There are six students
from India and three from China.

That the term “Tickler’ was
devised by George Clark in 1914,
while he was radio expert for the
Navy, to designate what we now
call “'feedback’’? The word was
used to conceal the experimental
use of the feedback system and it
was so called because it “‘tickled”
the set and “"made it oscillate’,

, That another instance of an air
rescue at sea was recorded when,
on March 24, in response to radio
calls from the Bull Line freighter
Cornelia, a Coast Guard amphib
ian flew 96 miles out to sea,
landed alongside the Cornelia,
took off an injured sailor, and flew
him to a hospital at Cape May,
N. J.?

That the first vacuum tube de-
tector was Marconi's original
coherer of 1895, consisting of a
sealed glass tube with the air re-
moved and containing fine metal
filings?

That in 200 years our present-
day coins will be rare and much
sought after? (Chance for editor
to add wisecrack about the pres-
ent.)
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That this year bas seen unusual
number of women students at
both the New York and Chicago
schools of R.C.A. Institutes?

That the price of a new calen-
dar may be saved by preserving
this year's for use in 1946?

Thart twelve United States cities
are now included in the RCA
inter-city and international radio
telegraph service?

That with the outfitting of
two Standard Fruic Company
passenger ships with high fre-
quency apparatus, Radio Marine
Corporation's installations for this
line now include all its 26 vessels?

Nearly Blew Fuses

That when Senator Huey Long
spoke over an NBC network at
midnight on March 7, the Edison
Electric Illuminating Company
of Boston reported the load for
the period increased 7,000 k.w.,
or 7 percent above the normal
output for that night and hour,
and that as a result of his broad-
cast the Senator received 160,950
lecters?

That the qualifications of a
developmental engineer were in-
structively outlined in a recent ad-
dress by M. A. Whiting before a
joint meeting of the Schenectady
sections of A.IL.EE., ASME.
and AS.CE.? Mr. Whitng
classed under intellectual qualifica-
tions: general intelligence, power
of observation, engineering apti-
tude, ability to analyze and syn-
thesize. intellectual sensitivity and
originality. Under temperamental
traits: good judgment, a balance
between optimism and pessimism,
skepticism, conservative intuition,
a balance between patience and
impatience, persistence and free-
dom from the worrying habit.
Under emotional traits and general
qualifications Mr. Whiting spoke
of resourcefulness, ability to co-
operate, breadth of interests, edu-
cation, training and experience.

That not a ship has been lost
through collision with ice since
the U.S. Navy organized patrol
of the North Atlantic ice-field
following the Titanic disaster 23
years ago!

That the American Radio Relay
League has started a radio museum
at its headquarters in Hartford?

That the opening of the ZLT
transmitting station i New Zea-
land recalls a sale ro the govern-
ment of that country of its first
wireless stacion by Mr. Arthur A.
Isbell, now Manager, Commercial
Department, R.C.A. Communica-
tions, and the erection of it by
him at Wellington in January,
1901?

That in Belgium if a local elec-
tric company changes the supply
from AC ro DC. it must pay in
demnity corresponding  to  the
amount required for buying a new
radio set. according 1o a recent
court decision?

LUCILLE MANNERS, FASCINATING BLUE-EYED

VOCALIST OF NBC RADIO CITY STUDIOS. WE

HEARD HER SING ““SOME ONE WILL MAKE

YOU SMILE” DURING A REHEARSAL FOR THE

CITIES SERVICE PROGRAM,—AND SMILED OUR

APPRECIATION THROUGH TWO THICKNESSES
OF PLATE GLASS.

Radiotron in Dictionary

That in Webster's dictionary
“Radiotron” is listed as a new
word meaning ‘an electric tube
bearing the trade-mark ‘Radio-
tron’ "7

That the world's long distance
record for spark transmission is
held by Harry R. Chetham who,
on December 21, 1912, communi-
cated 8000 miles, from the Boston
Marconi station to rthe Pacific
Mail steamer Mongolia at Naga-
saki, Japan?

That a requirement for ad-
mission to R.C.A. Institutes, then
known under a different name,
during the first six years of its
existence, was ability to copy
code?

13

That
which cost

S§. §. Normandie,
$40,000.000, is in
sured for $10,000.000, with a
premium rate of 2-1/3 percent
gross for 12 months, but the
underwriters are liable for claims
only in excess of $125,000? (Ap-
proximate equivalent figures of
French money.)

That the locality of Radio City
is fast replacing lower Broadway
as New York's steamship and
rravel center?

That to
1,100 feet

the

construct the
long piers in New
York to accommodare the big
transatlantic  ships, Normandie
and Queen Mary, 1t was nezessary
to move the shore of Hudson
River 360 feet 1inland over a
stretch of six blocks? The piers.
inaidentally, are but six blocks
from the RCA Bulding in Radio
City

new

Victor Record Mystifies

That rthe accomplishment of
modernizing the Vicror record
made years ago by the famed
Caruso, is still a subject of won
derment, as evidenced by inquiries
as to how it was done? A query
to the New York Sun was
answered by two correspondents,
one of whom was Julius Haber,
who clearly explained the intricate
process which “brought the voice
of Caruso back to life”" with the
accompaniment of a modern or
chestra.

That 372 women hold pilots’
licenses in the United States. and
of the 109 glider pilots. three are
women?

That the ringing of chimes on
the NBC network 1s omitted only
during addresses by the President,
the Chief Justice of the Supreme
Courr, or while rthe National
Anthem 1s on the air?

That it is not uncommon for a
radiogram to be received in
London or Paris in less than one
minute after being filed at the
New York oftice of R.C.A. Com
munications’

That the first broadcasting in
Europe was from a Belgian sta
tion. using an arc transmitrer, in
19137

That school of R.C.A. Insti
tutes was in existence seven years
before evening classes were started?
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LET'S GET ACQUAINTED

E.K. CARGILL, PROPRI-
ETOR OF STATION
WMAZ, MACON,
GA , WHICH HAS RE.
CENTLY INCREASED TS
POWER TO 1,000
WATIS AND MOVFD
INTO MODERN QUAR-
TFRS

Broadcasting
Personalities

ATIRACTIVE MODERN TRANSMITTER
BUILDING, RECENTLY COMPLETED FOR
STATION WMAZ AT MACON, GA.

GEORGE RANKIN, JR
CHIEF ENGINEER OF
STATION WMAZ,
MACON, GA. WHO

WRVA
At Richmond., Va.,
has just completed the installa-
tion of a unique wood tower with
vertical loading of the antenna.
Work has been under the direc-
tion of Paul Godley.

CBS-CCIR
On May 18th, E. K. Cohan,
Technical Supervisor of CBS,
sailed on the Ile de France for a
trip of several months. Ile will
attend the CCIR meeting in Spain.

WBEN
Preparations are being made at
WBEN. Buffalo, for the installa-
tion of a new RCA 100 watt
ultra high frequency transmitter

for W8XH.

CBS
Bill I.odge of CBS still denies
the rumor that he caught an eight
pound salmon while measuring
field strength.

WRVA

AZ: IS RESPONSIBLE FOR
e THE MODERNIZATION
s EH e S OF THIS POPULAR
o e STATION
i
I 1
b -______-_-___-_'_-—___
{
= . ey
i S A e e o R [Fe
o D e e el e W e W e
BEA-RCA WTAR

I.. F. Jones of RCA Manufac-
turing Company engineering staff
addressed a meeting of the Broad-
cast Executives Association in
Buffalo on May 16th.

WSYR
At Syracuse, N. Y., WSYR
has just installed a new 200 foot
vertical radiator.

KVSO

The first High Fidelity trans-
mitter in the state of Oklahoma
goes to Radio Station KVSO
(The Voice of Southern Okla-
homa) in Ardmore, Oklahoma.
Besides the new RCA Type ET-
4250 100 watt transmitter, this
station now boasts of complete
RCA Speech Input equipment.
KVSO is owned and operated by
the Daily Ardmoreite, of which
John F. Easly is the President,
Ernest Riesen the Treasurer, and
Albert Riesen the Secretary.

Among broadcasters who visit
ed New York during the news
paper convention was “‘Cam’
Arnoux of WTAR who was un-
fortunate enough to be an inno
cent participant in an automobile
accident on the way back to
Norfolk.

KIUN
Barney Hubbs and Jack Haw
kins, proprietors of Radio Station
KIUN in Pecos. Texas, have in
stalled new RCA Speech Input
Equipment and Type 100-E 100
watt Transmitter.

KXYZ

Radio Station KXYZ in Hous-
ton has recently increased its power
from 500 to 1,000 watts. The
studios have been moved to the
Gulf Refining Company Building,
where the very latest in RCA
High  Fidelity Speech Inpuft
equipment has been installed. The
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SCENE ON MAIN STREET, GARDEN CITY,
JUST AS THE DUST STORM APPROACHED

transmitter is also located in this
building. Something unusual in
vertical radiators is the !40-foot
metal flag pole® on top of the
building, which has been insulat-
ed and guyed for the purpose.
This tower, located on the roof
of the Gulf Building, is fed
through a concentric transmission
line. The formal opening and
dedication of the new studios was
held June lst. T. F. Smith is
the General Manager of the Sta-
tion, which is owned and operat-
ed by the Harris County Broad
casting Company.

KIUL

Frank D. Conard, professional
photographer in  Garden City,
Kansas, and Homer A. Ellison,
formerly of the RCA Photophone
Sales Department (who, inciden-
tally, i1s the owner of the two
motion picture theatres in Garden
City) have formed a partnership
and are now the proprietors of
Station KIUL. The new RCA
ET-4230 100 watr rtransmutter,
which operates on 1210 KC, is
locarect in a new building of mod
ern architecture in the suburbs of
Garden City.  Other equipment
includes new RCA High Fidelity
Speech Tnput equipment, and there
arec two [00-foot towers. The
entire installation represents the
first 100 wau High Fidelity in
stallation in the state of Kansas.
and is the only station within a
radius of 50 miles. The station
went on the air May 23rd, on an
unlimited schedule,

W. M. Witty, RCA Southwest-
ern District representative, visited
the “Editorial Offices” and was
quite  enthusiastic  about  the
studios and reception rooms of
Station KIUL, which are centrally
located in Garden City. He has
promised to send us a complete
set of photographs and a story to
go with them, for publication in
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DusTt S7orRm AT 5:30 P/

SCENE TAKEN FIFTEEN MINUTES LATER, WHILE
THE DUST STORM WAS AT THE HEIGHT OF
ITS FURY

BN DusT Divart 6 MropLe YesT

HOLD EVERYTHING,— HERE SHE COMES! ITS JUST THE TOP

Frohman Predicted Her Success

AFTER DANIEL FROHMAN, VETERAN
BROADWAY PRODUCER, SAW ARLENE
FRANCIS PERFORM IN A CHILDREN'S PLAY
NOT SO MANY YEARS AGO HE WROTE
HER NAME DOWN IN HIS LITTLE RED BOOK
WHICH HE DEVOTES TO PEOPLE LIKELY TO
SUCCEED. ARLENE NOW PLAYS SUPPORT-
ING ROLES IN DRAMATIZATIONS ON BEA-
TRICE LILLIE'S PROGRAM HEARD EACH
FRIDAY AT 9:00P. M, E.D.S. T, OVER AN
NBC-WJZ NETWORK

'f'h.

/7935.

) ONE STATE MOVIN

OVER INTO ANOTHER STATE

a future issue. According to his
account, however, hell, highwater,
or sandstorms can't stop these
boys. and ro prove his point he
submitted the pictures appearing
on this page. which we under-
stand he chiseled from Mr. Con.
ard.  We believe everything he
told us except the one about the
size of the jack-rabbits.

WBT-WPTF

R. E. Penny, Sales Manager of
WPTF. Raleigh, N. C.. recently
spent the day in Charlotre and
visited at WBT, Southern Colum
bia Key. He was the guest of Man
ager William Schudr and staff

J. J. Beloungy, WBT Char
lotte, Chief Engineer, is back on
the job after a week's atrack of flu.

wn
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"Thesaurus'—A Treasure House o
Recorded Programs

New NBC Service Built on Best Suggestions of Station Program Managers Throughout the Country

6-)

=

XAVIER CUGAT. THE CHOICE OF SOPH!S
TICATED DANCE LOVERS FROM COAST TO
COAST: SPECIALIZES IN RHYTHMIC TAN
OFS AND RHUMBAS, THE TYPE OF MUSIC
WHICH LENDS COLOR AND DISTINCTION
TO A DANC R VARIETY FROGRAM. HIS
BROADCASTS FROM THE WALDORF-ASTORIA
N NEW YORK CITY OVER AN NBC NET.
WORK HAVE MADE HIS ORCHESTRA ONE
OF THE MOST POPULLAR ON THE AR

HE NBC Thesaurus is a

Treasure House of programs

designed for use by program
builders just as a Thesaurus of
words and phrases is used by writ-
ers and editors. It gives the build
er of sustaining or commercial
programs a service prepared in ac
cordance with the expressed desires
of many station operators whose
program needs have been analyzed
NBC Thesaurus is not just an-
other Transcription Service. It is
a complete program service. Be
hind it are the experience, the re
sources. the programming facilities
of the National Broadcasting
Company It is without equal
for quality of talent and enter-
tainment, flexibility, adaptability,
merchandising  possibilities and
economy

The Purpose of NBC Thesaurus
The purpose of NBC Thesaurus
to provide program builders
sith a wide choice of excellent
rogram  material  made easily

adaptable and convenient to their
own specific program needs—and
those of national and local spor
advertisers.  This service is com-
plete in every detail. Experience
has built it—the programming
and merchandising experience of
the National Broadcasting Com
pany and the experience of the in-
dividual stations themselves. It
provides three basic elements es:
sential to effective programming

. Program Matenal. Record
ings of the finest entertainment by
leading artists, produced under the
direction of NBC.

2. Continuity. A comprehen
stve continuity service designed to
develop. from the wealth of musi-
cal material, programs suitable for
all occasions and types of products.

3. Planning and  Operating
Unit. A complete file, storage,
and cataloging service—a unit that
helps build programs with speed
and efhiciency.

Stations Built This Service

NBC Thesaurus is the result of
months of research and contact
with stations all over the country.
It includes the best suggestions of
individual station program man-
agers with whom NBC consulred.
This service, as oftered, meets the
present day need of stations for a
recorded program

The Program Material

The program material supplied
by NBC Thesaurus has been
planned with care and precision
for programming purposes. Con
stderation has been given to the
amount—and  the varicty—of
material needed by stations to
operate the service on a paying
basis. The recorded material will
consist of over a thousand selec
tions of popular, classical and
semi-classical music, 40 percent of
which are ready for immediate use.
In addition to the current tunes,
the popular music includes the
standard so necessary to program

NATHANIEL SHILKRET THIS CELEBRATED COM.
POSER AND CONDUCTOR NEEDS NO INTRO.
DUCTION TO RADIO LISTENERS—OR TO
PROGRAM BUILDERS. HIS MANY RADIO TRI-
UMPHS WITH HIS ORCHESTRA HAVE PUT HIM
IN THE FOREFRONT OF LEADING ARTISTS. THE
PRESTIGE OF THIS RENOWNED MUSICIAN IS AN
ASSET TO ANY PROGRAM. NBC THESAURUS
MAKES HIS BRILLIANT MUSIC AVAILABLE FOR
YOUR PROGRAM NEEDS.

builders. The balance of the selec-
tions will be made available
month to month.

The material will also include
novelty numbers and useful inci
dental musical effects such as fan
fares, scene-setting music, bugle
calls and ‘‘signatures.” Every
effort will be made, however, to
include in the service as it pro-
gresses, those things that stations
request.

Artists

NBC Thesaurus artists are lead-
ers in their respective fields, known
to millions of radio listeners. The
already imposing list will continue
to grow, and already includes:
Nachaniel Shilkret and Orchestra,
Harry Reser Orchestra, Ray Heath-
erton, Rosario Bourdon and Sym
phony Orchestra, Xavier Cugat and
Orchestra,  Westminster  Chour,
George Hall and Orchestra, Mas-
ter Singers, Rhythm Makers, Rich-
ard Leibert at the Organ, Green
Bros. Orchestra, The Dreamers,
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Robert Hood Bowers, The Honey-
mooners, Jack, June ¥ Jimmy,

and Gus ¥ Church.

Recorded Material Meets All Needs

The flexibility and adaptability
of material provided in NBC
Thesaurus enables the production
of many types and unlimited num-
bers of entertaining programs.
There is a varied selection of music
to choose from including dance.
symphonic, choral, bands, organ
and vocal—useful in many differ-
ent ways for sustaining and com-
mercial programming purposes.
From this wealth of musical ma-
terial programs can be designed for
any time of the day or evening.
and for periods ranging from five
minutes to an hour—dance pro-
grams, fine concerts, variety shows,
“musical clocks,”” in fact all types
of musical programs. \Whatever
the program need the answer can
be found quickly and with good
results—in NBC Thesaurus.

Complete Continuity Service an Aid
to Effective Program Building

NBC Thesaurus includes com-
prehensive continuity service de-
signed to get the maximum use
from the recorded program ma-
terial.  There are three types of
service provided: 1. Daily. A daily

continuity service for musical
clocks or announcement periods
recommending selections to be

played. and all necessary “‘copy’
excepting your local announce-
ments or commercials. 2. Special.
Special continuity will be regularly
provided for programs with appeal
to various audiences, adaptable to
different types of sponsors. 3.
Occasional.  Continuities will be
provided for special programs for
important holidays and events

Builds Better Programs

The building of a good pro-
gram may be reduced ro a mathe-
matical formula: Fine artists—
plus intelligent, imaginative, pleas-
ing continuity—equals a program
that wins and holds audiences.
NBC Thesaurus offers outstand-
ing radio performers and compre-
hensive continuity service—a com-
bination that assures entertaining
programs of individuality and real
audience appeal.

THE PHYSICAL UNITS COMPRISING THE NBC THESAURUS. THE STORAGE CABINET
HAS AN INGENIOUS AUTOMATIC ARRANGEMENT FOR KEEPING THE DISCS IN PERFECT

CONDITION

THE CROSS INDEX REFERENCE FILE CABINET CONTAINS CARDS GIVING

ALL PERTINENT INFORMATION RELATIVE TO THE SELECTIONS, THE ARTIST!
CLASSIFICATION, ETC

RCA VYictor Recordings

A noteworthy feature of NBC
Thesaurus is the ease with which
its working units are operated.
The filing and storage cabinet for
the records requires a minimum of
floor space, but nevertheless gives
quick and easy access to the rec-
ords. An efficient card index ref-
erence system assures quick assem
bling of programs, selections are
filed under title, artist, composer
and classification. Each card in
cludes information pertinent to the
use of the selection—timing, com-
poser, publisher and annotations
suitable for inclusion in continu-
ity.  Space is also provided for
station notation of the uses made
of each selection.

The records have been made by
a new RCA Victor Higher Fidel
ity System used for the first time

NOTE
The Transmitter Sales
Section of RCA
Manutacturing Co.,
in San Francisco,
is now located at
170 Ninth Street.

in this service resulting in a clear,
brilliant, noiseless reproduction

A Vehicle for Selling Station
Facilities

The station using NBC The-
saurus will have the advantage of
—1. A wealth and wide variety
of recorded entertainment by out
standing artists. 2. Ready-made
yet flexible program material adap-
table to any sponsor's need. 3.
Priceless programs at a cost low
enough (o eliminate sales resist-
ance.

This Electrical Transcription
Service is offered to stations by the
National Broadcasting Company,
30 Rockefeller Plaza, N. Y. City.

>

Fine Feathers Don’t Make Fine Birds

{Quoted from L. & N. Employees Magazine
by permission)

Jack Tar had just arrived ar
the old home cottage after voyag-
ing about for a number of years.
‘Well, mother,” he said heartily,
“"kow did you like the parrot I
sent you?’

Well,” said his old mother
dubiously, ‘it  was nice and
plump. Jack, bur, my! it was
tough.

Practicolly Simulteneous

The shortest perceptible unit of
time 1s the difference between the
moment the trafic light changes
and the boob behind you honks
for you to go.
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FAST TELETYPE NEWS SERVICE
FEATURED C
OF P

.and.. ‘WFIL is firste

“Don” Withycomb of NBC Fome,
Becomes New Monoger of WFIL
—"Maorty” Gosch Enters

EADI.INES have rurned
studios into miniature
newspapers, as the listen-

ing nation at last begins 1o reap a
harvest of worldwide information

resulting from the recent with
drawal of Willam Randolph
Hearst from the long existing

press-radio agreement. With him
went the Inrernarional News
Service syndicate, closely followed
by the Unired Press. News became
a commodity. a distinct gold-filled
commodity for broadcast resale.
I.N.S. Pioneers

WFIL was the first starion in
the Unired Stares to sign rhe INS
agreement [.ittle wonder rthen,
that studio officials should look to
this PPhiladelphia NBC blue net
work ourtler as the hub of radio
news acuviry, to study minutely
1ts method of headline dissemina
non and accept it as one of the
most notable advances in news
production

What s the reason WFIL has
been so successful with this new
addition to broadcasting? How
have they been able to meer and

TATION
A NBC

‘DON"" WITHYCOMB, VERSATILE

AANAGER WON BY WFIL FROM

vercome news competition? Why
loes 1ts news audience number
hundreds of thousands?

The answer is complex in its
licity.  One word tells the
story-—staging!

WFIL has made a business of
news. The station views the
headline from the showmanship
standpoint.  Not just any news
will do; it must be the best news

. the first news! Therein lies
the 1nitial piece of sraging, a
slogan. So, today, when a Phila
delphia listener hears: “WFIL IS
FIRST ON THE AIR WITH
THE NEWS"— he believes, he
trusts and he respects this slogan.

Albeit the news 1s WFIL's cur-
rent program pet, it does not {ol-
low chat these radio headlines re-
ceive all of the station’s broad
cast pampering. On rhe contrary,
the studio has moved into the
charmed circle of quality outlets
solely rhrough the well managed
presentation of the daily program
schedule.

Two Stotions Combine

There is an interesting story
behind the call lerters, WFIL,
which is  worth telling here.
WPFIL is the result of combining
stations WFI and WLIT early
this year. The two studios, owned
by competing department stores
in Philadelphia. were housed sep-
arately and divided the 560 kilo-
cycle frequency. Both were pio-
neer broadcasters, having seen rhe
light of day in the halcyon era of
the ticklish “cat’s whisker” derec-
tor. Both became affiliates of rhe
Narional Broadcasting Company
in the experimenral age of a decade
ago. And both operated as sec-
ondary advertising media for rwo
commercial enterprises.

Then, toward the end of 1934,
a network rearrangement ar NBC
forced an unexpected move. A
merger and a switch from the red
(WEAF) rto rhe blue (WJZ)
web became imperative.

The emporium entrepreneurs
figurarively looked across the
street at each other, floundered for
a moment—and then reached a

decision in  local

If a merger of
broadcast interests was neces-
sary. then so be it. But not
half-heartedly: it was 1o be all
or not at all. No more depart-
ment store subsidiary associa-
tion, said they: no more kow-
towing. If this be destiny, then,
they said. we'll build a real
radio station.

momentous
broadcasring.

New Station Born

And so the vast fortunes and
incalculable amount of good will
of rtwo great and nationally
known stores were placed solid-
ly behind a new endeavor. Jan-
uvary, 1935, saw the birth of
station WFIL—a young. hardy
offspring of pioneer parents.
Fitting smoothly into a niche
just cut, WFIL strode ahead
with the cocksureness of a vet-

eran, and in &
few months i
citate a notig
cast picture. |
been the Gris
—where notir
—then WE|
with having i
spark.

It brougk
vation and
local industr

A goodly ¥l
success has la
manager Dia
As former r¢
Relations
Broadcasting
Withycomb »
familiar  wil
mistakes, tri$
of local stud .
a fund of e:fe
few men in I
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HILADELPHIA STATION

n the air with the news!

these days.

son is news,

The eyes of progressive
radio stations are direct-
ed towards Philadelphia
The focal
point is WFIL ; the rea-

space of a short
much to resus-
ly poor broad-
Philadelphia had
Hotel of radio
2 ever happened
can be credited
hted a dormant

blor, life, inno-
petition to the

lare of WFIL’s
due to its pew
4d  Withycomb
tor of Station
the Narional
ompany, Mr
a8 thoroughly
the customary
aind tribulations
He knew, with
ence rivaled by
ountry, how to

sow, nurture and reap the bene-
fus of radio. Little could hap-
pen at WFIL, in 1ts infancy,
that he had not met and con-
quered before. It was only
nacural thar, when the station’s
joint ownership sought a cap-
tain for the vessel, their choice
was Mr. Withycomb.

Important Territory

And their selection was well
founded. Because today WFIL
has long since outstripped its
adolescence and become a dom
inating force in the nation’s
third largest market,

But a wise captain needs a
stalwart crew to man the ship.
Mr. Withycomb knew that,
also. with the result that the
WL personnel numbers in its
ranks sonte outstanding names
in radio. Keith MclLeod, the first

program director of WEAF, is
now with WFIL in that same
capacity; Jack Stewart, former
manager of several large stations,
is sales chief; Roger Clipp of the
NBC Station Relations Depart
ment is assistant studio manager;
and so on down the production,
program and announcing list. Ed
ward Becker, renowned technician
of NBC, heads an efficient engi-
neering staff which watches over
the latest and best in RCA equip-
ment.

An expert staff finally en
sconced and working smoothly,
WFIL settled down to viewing
the Philadelphia situation. The
Quakertown was found to be sub-
Ject to a mass of radio precedents.
It was: “This can’t be done,” or,
“this has never been done.” So
deeply 1mbedded was the city in
prejudice against even mild forms
of retormation, that Mr. Wichy-
comb discovered he was slowly
but surely being shackled by con-
vention. There was only one
thing to do, and he did it. Rip
ping off the rties that bound, with
one fell swoop he commenced ro
branch off from the local straight
and narrow path.

Policies Sound

From then on, WFIL began a
series of ‘firsts.” One of the most
notable smashes of precedent con-
cerned local ralent. It had been
either underpaid or not paid. Don
Withycomb took the initiative in
bringing about this much needed
change. His decision to pay each
and every sustaining artist or act
on WFIL will go down in Phila
delphia radio history.

It was a move that seat the
budget skyrocketing. But it has
been doubly repaid by the good
will of the trade which accrued
from it

This gives a brief look at the
inner workings of WFIL. Jtisa
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new station built upon a Gioral-
tar-like foundation. No cut rates
mar the serenity of WFIL; no
questionable trade practices are
there to cause raised eyebrows. It
has no right or left bank — it
shoots straight ahead, hard, fast,
but fair.

MARTIN GOSCH, “NEWS OF THE AlR

EDITOR AT WFIL. THE RADIO COLUMN
Miloo vt

So, when Mr. Hearst and his
colleagues opened a new field for
radio, WFIL was ready to meet
the emergency. While others de-
liberated, Don Withycomb’s sig-
nature was already affixed to the
I.N.S. contract.

Three Teletype Machines
Installed

The celerity with which WFII
began its news programs and the
manner of presentation brought
the station an immediate and tre-
mendous increase 1in  popularity.
with an expanded audience.

In a rush of acrivity. while
three teletype machines were be
ing hastily installed, the studio
scoured the towr. for its own news
editor.  Marun  Gosch, fornier
radio columnist of the Philadel
phia Record and New York Post
was handed the berth. Possessing
years of experience with news
papers and broadcast script and
production, the job fitted like a
glove. It was rhe first posirion of
its kind ever created in a radio sta
tion—a “managing editor for the
air

Air Editing

And editing is necessary. WFI
does not subscribe to Mr. Hearst's
editorial twists, although it sub
scribes to his service. Further. fif
teen minute programs do not al
low for lengthy details of stories.
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Yarns must be chopped, rewrit-
ten, and still retain the meat. This
must be done quickly—and ac-
curately.

But good news needs some
thing 1n the way ol spice to caich
the radio ear.  WFIL found it in
headlines.

Two announcers are assigned
to each news show. One intro-
duces the session wirth the usual
fantare. the other delivers the
news.  The added simple, but at-
tractive, punch comes in headlines.
Fbe change of voice between
stories, the additional bit of pre-
view on the yarn, made a direct

where the bulletins are concerned.
Our to make its listening audience
news conscious, the studio rams it
home several times each day.
Much of I.N.S. material is ex-
clusive, sometimes a news beat.
The mere fact that rhis station
secures news by wire almost al-
ways assures WFIL a scoop willy-
nilly.

And this is a distinct advantage.
Monitoring all competing news
broadcasters throughout the day
and night, WFIL logs all beats on
stories, makes a comprehensive re-
capitulation weekly and uses the
data for sales promotion.

THE “NEWSEDITO ¢ OF THE AIR,” MARTIN GOSCH OF WFIL, SCANS THE ENDLESS PRODUCT
OF THE THREE | N.S. TELETYPE MACHINES SHOWN AT THE RIGHT, HOT “FLASHES” MAY
POP OUT AT ANY MOMENT, AND THE EDITOR MUST BE CONTINUALLY ON THE ““QUI VIVE"

Int wich listeners.  Letters by the
score reach WFIL daily from dial-
twisters, and each tells the same
thing.  They like that staging;
they feel that the pomp and cir-
cumsrance which surrounds the
news in headline parade form puts
WPFIL across the line a winner.
True, headlines are newspaper
standbys.  But, since radio has so
closely allied 1tself with the black
and white sheet in news offerings,
what better procedure could be
used than the one newspapers
have found the most successful?

News Flashes

The news material is raken di
rectly from the teletypes. and rare-
ly rests on Mr. Gosch's desk more
than fifteen minutes for the reg-
ular four broadcast periods. Dur-
ing the day, of course, WFIL airs
flaish events. No program, either
sustaining or commercial, is sacred

Each news story is punctuated
by an audio-oscillated overseas
sounder, transmitting a clear 500
cycle note. Its code spells “WFIL
NEWS"—and thousands of am-
ateurs prick up their ears to de-
cipher it.

No credit is given to I. N. S.;
rather, the term "WFIL News
Bureau’ is used and lends a ring of
personality. The station’s 1ag,
“WFIL Is First On The Air With
The News” is the last touch, the
final fillip. In itself, the slogan is
a winner, and although other
adjecrives, “the newest,” “quick
est,” “fastest,” “most accurate,”’
may be heard through the air with
the greatesr of ease. none seems (0
compel the ear quite so well.

The future of news in radio is
difficult to prophesy. Don Withy-

comb suspects thar it presages a
definite link with newspapers that

BROADCAST NEWS

should augur well for broadcast-
ing. He doesn’t believe that radio
news is newspaper competition;
rather, he ventures the opinion
that, were he a publisher, he
would welcome the innovation as
a distinct circulation builder.

He explained, “Radio has
neither the time nor the facilities
to devote to news. Stories cannot
be told in complete detail in the
rush of the control room clock.
And, in the final analysis, there's
nothing like the printed word.
Certainly we'll make money out
of our news service; and mean-
while, by merely tagging along,
the newspapers undoubtedly will
benefit also.”

RCA ISSUES PARTS REFERENCE
BOOK

COMPREHENSIVE 92-

page parts cartalogue,

crammed with a wealth
of technical informarion for the
radio serviceman and dealer has
just been issued by the RCA
Manufacturing Company for se-
lective distribution through whole-
sale RCA radio and parts dis-
tributors.

In 1t are listed all of the num-
erous radio replacement parts and
specialty apparatus  with their
electrical and mechanical charac
teristics and specifications so that
the serviceman can get all the in-
formation he needs on a part or
plece of apparatus at a glance.
There are also profuse illustra-
tions, schemaric diagrams and
technical information on the func-
tions of the various parts in their
crcuits.  Prominent space is de-
voted to an assortment of recently
developed RCA test and measur-
ing apparatus, such as the cathode-
ray oscillograph and beat fre-
quency oscillators. Sections of the
book deal with such subjects as
short-wave and noise reducing an-
tenna systems, public address and
sound reenforcement, phonograph
modernization, and many others.

A particularly useful feature is
the inclusion of an exhaustively
cross-indexed chart of all the im-
portant replacement parts for the
RCA Vicior radio receivers and
the corresponding models of the
General Electric, Graybar and
Westinghouse Companies, with
stock numbers and prices.
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THE WCAU PHOTONA

By JOHN G. LEITCH, Technical Supervisor, WCAU

been carried on for the past

two years in the laboratories
of the WCAU Broadcasting Com-
pany upon a new instrument for
producing electrical tones. This
work was instituted and author
ized by WCAU, believing that an
instrument of this type was a nec-
essary adjunct to modern broad-
casting.

Development work and tests
were conducted with several types
of sound production — moving
film, rotating discs. and a number
of others—and it was finally de-
termined that the present instru
ment was the most suitable type
for the purpose intended and for
relatively rapid completion.

The Photona has been con
structed under patents held by Mr.
Ivan Eremeeffl. The actual work
was done under his direction and
in conjunction with the engineer
ing staff of this station.

The tones are produced by
means of rotating discs inserted
between a light source and a
photo-electric cell. The output of
the cells employed is fed to a sys-
tem of amplification which is cap-
able of high-fidelity response and
loudspeakers which are capable of
both high-fidelity reproduction
and of handling a wide dynamic
range. The entire rotating mech-

E XPERIMENTAL work has

LEONARD McCLAIN. AT THE CONSOLE OF THE WCAU PHOTONA

anism is driven by a single syn-
chronous motor and the speed of

CLOSE-UP OF THE REVOLVING TONE-SHUTTER DISCS WHICH INTERRUPT THE LIGHT
BEAMS FOCUSED UPON THE PHOTO.ELECTRIC CELLS SO AS TO PRODUCE MUSICAL
FREQUENCIES

the discs is governed by the size of
the driving pulleys. The Photona
is entirely AC operated and the
average load from the AC mains
is 350 watts. This load. of
course. will vary with the number
of light sources used

There are twelve of the rotar
ing disc shutters, similar to the
one shown in Fig. . which may
be seen in accompanying photo
graph.  The sections cut from the
periphery of the disc vary in depth
and are arranged to admit light
from the proper light sources. The
diameter of each disc pulley is de
termined machematically by the
number of sections cut from it and
by the speed of rotarion

The light sources. of which
there are 900, are standard 6-volt
automobile lamps. The manner
in which these are placed is shown
clearly in rear view of interior
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The filaments are lighted from AC
through a stepdown transtormer

There are two manuals, each
comprising six octaves. The keys
in rthese two manuals are used as
switches to light (ke filaments of
the lamps desired.  There are (wo
banks of stops, one of which 1s
used to insert harmonics or sub
harmonics in any predetermined
ration (o the fundamental, and
tke other is used for striking
chords from a single key.

The tremolo, which may be
scen in the diagram. may be either
foor or hand operated and varies
the speed of the driving belt. This
1s done by working rthe belt back
and forth across a cone-shaped
pullev at some prederermined rate
[he vibrato thus accomplished is
a variaton in pitch and not in 1n
tensity. The volume control is

\\%_ w ||
WE-

|
(l\ T
rHOTO-ceLL Fl-.

Nl
N <=
S v
AmrLieiER = l] (

¥

setaxte

a special potentiometer which is
varied by means of a foot pedal.
‘he output of the photo-elec
tric ceils 1s transformer-coupled to
the input of a pre-amplifier and
through a

thence voltage and

NSIDE THE PHOTONA, SHOWING THE
CTRIC CELL. LIGHT BEAMS MAY
N THROUGH THE HOLES IN THE RE

VING DISCS BEHIND THE CELL
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ONE CONTINUOUS BELT, DRIVING ALL THE ROTATING DISCS, INSURES THE PROPER SYN.
CHRONOUS SPEEDS. NOTE THE MAZE OF ELECTRICAL WIRING REQUIRED FOR THIS DEVICE
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power amplifier to the loudspeaker
assembly. It may also, if de
sired, be fed directly through the
microphone receptacle into the
standard speech input equipment.
lt is evident thar the tuning of
the Photona is dependent entirely
upon the speed of rotation of the
discs.  When it is once properly
tuned, it will, therefore, remain in
tune indefinitely and is also sub-
ject to no temperature variation.
[t may be seen from the accom-
panying photograph of the com-
pleted instrument that it is suffi-
aenrly small ro pass through an
ordinary studio door. It may,
therefore, be wheeled from one
studio to another and be made
ready for operation by plugging
into rthe AC mains and by con-
necting the output to the amplifier-

speaker unit. Because of its com-
pactness, it may also be moved to
points outside of the studio, if an
occasion should arise, with the
same facility as an ordinary piano
could be moved.

When this work was first start-
ed, it was not intended primarily
that the new instrument replace
or imitate the pipe-organ. Rather,
it was our intention to develop a
musical instrument which could
be used to good advantage in
broadcasts from our studios either
for solo parts or in conjunction
with an orchestra. It has been
found, however. that effects can be
produced which are very similar
to that of the pipe or reed organ
and, in addition. innumerable new
effects can be accomplished and the
timbre and color of the tones may be
varied at will by changing the ratio
of fundamentals to harmonics.

Considerable knowledge has
been gained during the construc-
tion of this instrument which will
improve future models to a con-
siderable extent. Various changes
and additions are now under way
at the moment, one of the most
important of which is the adding
of a set of specially constructed
foot pedals by means of which the
base notes may be played

Final testing is practically com-
plete and it has been announced
that the Photona was first heard
on the air from WCAU and other
stations of the Columbia network
on April 6, 1935.
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Broadcast Station Maintenance

Adjusting the Class B Linear R. F. Stage
By S. GUBIN, Transmitter Engineer, RCA Mfg. Co.

LTHOUGH the theory and
design of the Class B linear
amplifier may be clear to

the station engineer, he may ex-
perience considerable diffculty in
tuning his transmitter for opti
mum conditions. The difficulties
arise from the fact the linear
amplifier 1s a non-saturated stage
and as such exhibits a high inter-
nal resistance compared with rthe
relatively low resistance of a Class
C stage. This directly leads to in-
stability of tank voltage and makes
the point of exact coupling difficult
to recognize. For proper opera
tion the linear amplifier requires
not only correct antenna adjust-
ments and amplifier coupling but
in addition is quite critical with
regards to both grid bias and grid
excitation. This forms the basis
of prejudice against che Class B
R.F. amplifier, although when
properly adjusted it is capable of
high fidelity and offers advantages
in the form of flexibility, tube
economy and low initial cost.

Direct Method

The two methods of adjust-
ment, using the direct and the in
direct method of power measure
ment are essentially the same. In
the former, the outpur is that
granted by the F.C.C. and re-
quires antenna resistance measure-
ment.  This means a definice cur-
rent to the antenna.  The inpur
power to the outpur stage then is a
funcrion of efficiency and wave-
form requirements. Once either a
particular efficiency or particular
harmonic content is fixed the other
quantity must be accepted and de-
pending upon the amplifier char-
acreristics.

Indirect Method

In the indirect method, the effi-
ciency is fixed by the commission
so that the adjustments are based
upon obtaining rthe required out-
put consistent. with waveform for
a definite input.  This method of
power measurement fixes the har

S. GUBIN, RCA MFG. CO.

monic output of the transmitrer
and requires very careful adjust
ment.

The “half-voltage method” is
the simplest method of tuning as
it definitely separates the grid and
plate circuit adjustments. In prin-
ciple it is fairly simple, being
based upon a linear relationship
between grid excitation and cffi
ciency. For a given d-¢ plate volt
age. the efficiency will vary hnearly
from O to a theorerical limit of
78.6 per cent and a practical limit
of between 50 and 70 percent de
pending upon the characteristic of
the tubes in use and the source of
grid voltage. In normal opera
tion, to amplify a complerely
modulated wave, the efficiency is
adjusted to one-half rthe maxi
mum value, allowing rhe ourpur
voltage to vary from 0 to twice
the carrier value.  When so ad
justed, the d-¢ plate voltage may
be changed over fairly wide limits
without changing either rhe out
put or the plate current.  When
the plate voltage is reduced to half
value with the bias likewice re
cduced to half voltage so as to
maintain sinusoidal half waves of
plate current during the r-f cycle
the efficiency will be found to be
double that of the normal oper

ating efficiency with the same out
put. Thus at half voltage we
have the required output and d-c
plate current merer readings.

Tuning the Output

The advantage of tuning the
output circuit at this point is that
the amplifier is now nearly sat-
urated, and may be tuned and
loaded like a Class C srage. From
this a pracrical tuning procedure
may be followed.

(1) The plate volrage is re-
duced 10 half.

(2) The bias is adjusted to0
half. The normal operating bias
may be taken from the manu
facturer's recommendarions and
should later be changed a few per-
cent either way if maximum effi-
ciency with minimum distorrion
is sought

(3) The grid excitation is ad
justed for maximum. This pro
cedure 1s nor quite in agreement
with the theory as outlined above
but is desirable to facilitate load
ing of the plate circuit.  The re-
sult of this deviation is that the
efficiency obtained is too high re
quiring a  minor readjusrment
later.  In order to saturate the
grids 1t may be necessary to re-
move grid loading resistors if
present and to couple closely to
the modulated stage.  Adequacy
of excitarion may be judged by
detuning che plate circuit and ob
serving a plate current in excess of
its normal operaring value.

(4) The output circuits may
now be tuned in the usual way
with precautions raken to leave
the plate tuned for minimum plate
current. When the coupling s not
variable continuously, it may be
found that a particular turn gives
insufficient loading and the next
turn excessive loading. Under this
condition the higher turn may be
used with the antenna circuit
slightly detuned to bring the plate
current to its proper vaiue. If a
transmission line is used, this pro
cedure may lead to reflections and
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Modulation Systems For [ ransmitters

Proper Broadcast Methods Explained

By LOY E. BARTON, Transmitter Engineer, RCA Mfg. Co.

HE purpose of modulation in

any radio frequency transnur

ter 1s to so control the output
signal that intelhigence may be
transmitied.  When code 1s used,
various simple means are used to
send dots and dashes. The systems
used to key a transmitrer are essen
tially a single or limited frequency
device. However, 1if the transmitrer
is 1o transmit speech or music 1t
i1s necessary to use a modulation
system that does not appreciably
discriminate between frequencies in
the audio frequency band. T'his
requirement for radiophone trans-
mitters necessitares the use of vac-
uum tubes for the modulation sys-
rem with the associated losses
Certain rypes of modulation sys-
tems are inherently more efficient
than others and the overall effi-
ciency of the ourput system of a
transmirter 1s a function of the
type of circuit used.

It is the purpose of this short
discussion to give some of the es-
sential characteristics of each of
the common systems and the asso-
ciated type of output devices. The
three general types of modulation
are frequency modulation, phase
modulation and amplirude modu-
lation. Phase and frequency mod-
ulation require special receivers
and for this reason will not be
discussed further except to say that
for special services these two sys-
tems may become very useful.

The average broadcast receiver
will not receive satisfacrorily any
signal except one that is amplirude
modulated, rthat s, the carrier
amplitude is caused 1o vary up
and down, according to an audio
modulating signal. There are sev-
eral methods to obtain amplitude
modulation of a carrier but funda-
mentally the carrier must be
caused to go down to zero and up
to double the value of the normal
carrier level as a limit of normal
operation. This variation occurs
over an audio cycle so that the
peak power is four times rhe nor-
mal carrier power. The above is

It 1s significant that Loy
E. Barton s the originaior
of Cluss B Modulation, hav-
ing started his development
of this system while he was
tnsiructor (n the University
of Arhansus. He has con
trtbuted greatly (o the pres-
ent Cluss B Modulation sys
tem employed by RCA. and
1s constdered the outstanding
authority on the subject of
Class B und other types of
Modulation.—Ed.

a condition for 100 percent mod-
ulation and if rhe modulating sig-
nal 1s a sine-wave the anrenna
power will increase 50 percent or
the antenna current will increase
approximately 22 percent

The theory of modulation can
be obrained from many hand
books on radio but the funda-
mental requirement of the outpur
system is that the power handling
capabilities must be present to per-
mit peak ourputs requtred for com-
plete or 100 percent modulation
of rthe carrier ourtpur.  Another
fundamenrtal characteristic of a
vacuum tube amplifier is that its
eflciency is a function of the vari-
ation of the plate volrage as re-
lared to the d-c¢ plate volrage. If
the plate voltage swings 100 per-
cent, that is, if the peak plate tank
voltage is equal to the d-c¢ plate
voltage the efficiency for an ideal
system is 78.6 percent, for one-
half this plate voltage swing or
one-half of the above tank volrage
the efficiency would be one-half
the above value or 39.3 percent,
and so on for any other plate volt-
age swing. It is obvious thar ideal
amplifiers are not possible so rhat
in general the maximum efficiency
of a Class C amplifier i1s about
70 percent.

If a Class C outpur amplifier is

used for che output system and
the instantaneous plate voliage is
raised to double the value of a
normal carrier level the efficiency
remains ar 70 percent so rhat rhe
output power is four times the
carrnier power and ar instances of
zero plate volrage the carrier
power is zero which is a condition
for 100 percent modulation. This
type of modulation and output
system is commonly known as
high level modulation and if a
Class B audio amplifier is used to
vary or modulate the plare supply
to the Class C amplifier, the trans-
mirter is known as a Class B mod-
ulated transmitrer.

Low level modulation as the
name implies 1s a system of modu-
lation in which the modulating
signal is applied to a low power
stage and this low power modu-
lated radio frequency amplifier is
followed by a Class B radio fre-
quency output amplifier which 1If
operated properly will not intro-
duce appreciable distortion. How-
ever, it must be remembered that
the plate voliage of this output
amplifier 1s constant because no
audio power is available to modu-
late the plate voltage. T herefore.
in order to transmir a modulated
carrier through the output ampli-
ner the plate voltage swing or tank
volrage must be reduced to a value
such thar double the tank voltage
will not cause any undue non-
linearity in the ourput amplifier.
Since the amplifier is not linear ro
a plate volrage swing equal to the
Class C amplifier plate swing the
peak plate efliciency of the Class B
radio amplifier is not more than
about 60 percent and because of
heavy grid currents at peak plate
swings corresponding to 100 per-
cent modulation it is usually nec-
essary to reduce the peak efficiency
to 50 or 55 percent to prevent un-
due distortion. Therefore, if 100
percent modulation is to be pos-
sible the efficiency of the output
amplifier is only one-half of the
above or 25 ro 30 percent. This

S
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low efficiency is necessary for any
output system in which the modu-
lation is not applied to the plate
supply of the output amplifier
unless special means are used to
vary the efficiency of the output
amplifier as explained below.

There is only one type of high
level modulated output amplifier
which is the Class C amplifier and
it is driven in such a manner that
the outpul or antenna current is
proportional to plate voltage. The
audio  power to  modulate  the
plate valtage of a Class C output
amplifiecr may be a Class A ampli-
fier for constant current modula-
tion or for transformer modula-
tion or the modulator tubes may
be operated as Class B audio
amplifiers for transformer modu-
lation.

There are several low level
modulation systems as follows:

(1) A low power plate modu-
lated amplifier followed by
a Class B radio output
amplifier. This system of
low level modulation re-
quires tubes with average
three-element vacuum tube
characteristics for low dis-
tortion outputs and at
least the modulated Class
C amplifier is not critical
to adjust.

A grid modulated r-f
amplifier may be followed
by a Class B amplifier.
This system requires crit-
ical adjustment of all
amplifiers including the
modulated stage and the
modulated amplifier re-
quires tubes of a more or
less special design to pre-
vent distortion. The audio
signal in this system is
applied in series with the
grid of the modulated
tubes and a low imped-
ance output is required of
the audio system to pre-
vent distortion at peak
upward modulation. The
low impedance audio sys-
tem is especially necessary
if the output tube is grid
muodulated

Suppressed grid modula-
tion is being used in small
transmitters but the diffi-
culty in constructing pen-

(2)

{3

(4)

(5)

tode tubes of high output
capacity limits its use. The
audio signal is applied in
series with the suppressor
grid for this type of mod-
ulation.

A carrier controlled radio
frequency output system
also known as super-mod-
ulating and floating car-
rier, has been considered
for several vyears as a
means of reducing input
plate power. This sys-
tem provides means for
reducing the carrier out-
put to a value just suffi-
cient to permit approxi-
mately 100 percent modu-
lation, by the particular
audio signal level. At zero
audio signal level the car-
rier output may be any
low value but should be
at least 10 to 20 percent
of full output level in
order that the signal may
be kept tuned. This sys-
tem of control may be ac-
complished by one of sev-
eral methods and may be-
come quite useful for cer-
tain  types of services
where minimum power is
available. It is obvious
that the output efficiency
of this system is low be-
cause the output power is
reduced at the same time
the input power is reduced
and that the average
broadcast receiver with
automatic volume control
will not satisfactorily re-
ceive a signal from this
type of transmitter.

Controlled plate efficiency
of the output amplifier for
low level modulated sys-
tems has been considered
as a means of increasing
the plate efficiency of the
low level modulated trans-
mitters. Briefly any one
of the above systems of
low level modulation sys-
tems may be used to which
is added a system for
changing the operating
conditions of the output
tube during periods of low
percentage modulation in
such a manner that the
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efficiency of the output
amplifier is increased for a
constant antenna current.
At these periods the mod-
ulation capability of the
output amplifier will be
reduced. Therefore, a high
audio signal must work
through the plate efficiency
control system (o reduce
the efficiency of the out-
put system thus permit-
ting high modulation cap-
abilities for the high sig-
nal. Such a control may be
obtained in a Class B r-f
output amplifier by chang-
ing the plate voltage and
excitation and/or bias in
such a manner as to main-
tain a constant carrier. T he
efficiency of the output
amplifier may be increased
to 40 or 60 percent during
silent or low modulation
periods. The average effi-
ciency of such an output
system would probably be
35 to 50 percent. How-
ever, it is obvious that the
plate efficiency controlling
device which would be
actuated by the amplitude
of the audio signal would
of necessity be a relatively
complicated device and its
adjustment would be crit-
ical along with the other
critical adjustments of a
low level modulated sys-
tem. [t is also obvious
that such a system may be
the source of considerable
distortion during normal
variations of the audio
signal.

A low level modulated system
given as Item | above has certain
advantages over the other low
level modulation systems as indi-
cated and for certain power ranges
may have an advantage over a
Class B modulated system if no
convenient tube arrangement is
available for a Class B modu-
lator and a Class C amplifier.
However, a convenient tube ar-
rangement is available for a one
kilowatt Class B modulated trans-
mitter, such as the RCA 1-D
broadcast transmitter.

The table herewith summar-
izing the various types of broad-



cast ourput systems indicates
the desirable fearures of a Class
B modulated one kilowartr trans-
mitter as compared to a one kilo:
warr transmitrer using other types
of output systems. The fol-
lowing table is devised to apply
primarily to a one KW rransmit-
ter but the relative values may ap-
ply to any size rransmitter. The
values given in rhe table are ap-
proximate values which may be

nmentally for transmitiers capable
of full 100 percent upward mod-
ulation with low distortion.
The performance of the sys-
tems as indicated in the table
below shows a power saving
of $130 per year for the Class
B modulated transmirter, which
would  justify an  additional
expenditure  of  approximately
$1000 for this type of transmitrer
on a basis of 10 percent deprecia-
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Lower tube costs for the Class B
modulator is also a very important
irem.

Additional advanrages of the
Class B modulated RCA 1-D
broadcasr rransmitter are increased
reliability, lower distortion, and
lower mainrenance costs which
are difficult ro evaluate in dollars
bur field experience with this
rransmitter indicates that the
above additional advantages are

verified theoretically or experi- rion and 6 percent interest charge. quire valuable to a station owner.
APPROXIMATE SUMMARY OF 1 KW BROADCAST TRANSMITTER OPERATION
5 & T
5322 % 5 2y §efs igs
—~g8EQ o 2 =% 52 o £ <] Tu
PR . 8 3 e iz | f§es §5°
Sames O B 2 =l Q32 ap bl N = P
Type of :gg_?‘ S 3 & R i R o %":U
modulation 2855% g, 2 3 = 08 O o 2‘558 2z 2w o
=B 55 - e - 2 OB o0 A o— ] “T 0
] R 58 CE=] o= g PR &= 0w
93T = 0= = 53 o TRYe s 5oL
§4E | HE 58 5 E 3 B% | z58: P2 %.%
=) <5 < § < 8§ < £ BE |R3E8| o2& |8:88
I. Low level modulated
system 1,500 not critical critical critical 3,500 1 6.9 $1,065.00
2. Low level modulated
system. 1,500 critical critical critical 3,500 1,000 6.5 1,065.00
. Low level suppressor
grid modulated
system 1,500 critical critical critical 3,500 1,000 6.5 1,065.00
4. Low level modulated
system with con-
trolled plate eftfi-
ciency 1,800 critical critical critical 2,500 1,200 S19) 902.00
S. High level Class A
modulated 1.500 not critical not critical not critical 2400 1,600 1,000 6.5 1,065.00
6. High level Class B
modulated 1.300 not critical not critical not critical 700 1600 | 1900 | 5.7 935.00

NOTE: Item 2 and 6 performance is based upon actual commercial transmitter performance.

Also that the power input to monitory

system, elc., is high for item 6 because of the power taken by elaborate built-in accessories.

BROADCAST STATIOM
MAINTENANCE
(Continued from Page 23)

should be checked. The plate
tank circuit must, of course, be
tuned for minimum plate current.

(5) The plate and bias volt-
ages may now be restored to their
normal values. The grid excita-
tion should also be reduced and
left where either the proper plate
or antenna current is obtained, de-
pending on the method of power
The transmitter is

measurement
now roughly in adjustment.

(6) The transmitter should
now be completely modulated.

Needless ro say. the audio input,
the modulator and the modulated

stage should be free from serious
distortion. At 100 percent down-
ward modulation where the en-
velopes of rhe carrier meet the zero
axis, as observed on a carhode ray
oscilloscope, the increase in anrenna
current should be 22Y5 percent.
[t will be possible to meet this
requirement and still have serious
distortion if rhe bias is too high.
Therefore a harmonic analyser is
essential

(7) In the direct method of
measurement, excessive audio dis-
tortion is indicative of over effi-
ciency which may be corrected by
a slight increase in coupling with
a corresponding readjustment of
excitation to resrore the antenna
current to the proper value. This

small change 1in efficiency may
sometimes be conveniently ob-
tained by detuning the antenna if
directly coupled to the amplifier
as outlined in paragraph 4. When
a transmission line is used more
coupling will be required.

Using rhe indirect method. rhe
goal is maximum output for the
allowed input consistent with the
maximum distortion which may
be rolerated.

(8) The correct value of bias
should be sought as a slight change
will result in low efficiency or bad
wave form depending upon the
direction of change. Also. at half-
plate voltage, the bias should be
accurately adjusted to one-half
value so as to maintain linearity.
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ersatile Engineers Rig Police Radio

/A\ntermd

Problem of Getting Antenna Atop Tall Ckimney Solved With Balloons

OMETIMES the most baff

ling problem is solved by the

simplest means, —if only
time is taken to sit down and
think a bit.

The new RCA Terra-Wave
Police Radio Transmitter, which
was being installed for the city of
Chicago Heights, IlI., presented
an antenna problem. There was
a swell smokestack located on cty
property near the site chosen for
the transmitter, but no facilities
were at hand for climbing the
stack, either inside or out. How to
get a line up to the top of that
stack? The cost of building a
scaffold about this brick chimney
would have been prohibitive. Pro-
fessional steeplejacks were not
available at the time, and none of
the personnel present felr inclined
to attempt to scale this structure

NO ONE WANTED TO TRY CLIMBING THIS
STACK

to the dizzy limits of its 175 ft.
height above the ground

An Inspiration

After giving the matter some
thought, one of the engineers on
hand conceived the idea of flying
captive balloons up through the
center of the stack. Afier some
deliberation and no lirtle experi

RCA TERRA-WAVE TRANSMITTER, INSTALLED
AT THE POLICE DEPARTMENT, CITY OF CHI-
CAGO HEIGHTS

menting, it was determined that
five balloons. each 16 n. in diam-
cter and filled with hydrogen,
would raise an ordinary chalk
line abdbut 175 feet in the air. Ac-
cordingly. the fires were drawn
from under the boilers which this
stack served and rhe five balloons
were started up through the flue.
trailed by the light cord. The
balloons rose only to a height of
140 feet, indicating that the pre-
liminary experiments and calcula-
tions were misleading. This was
explained as being due to the cool
draught inside the stack contract
ing the gas in the balloons. There
fore, it was decided to give them
a little hear.  This was accom
phished by burning a few oil
soaked rags at the botrom of the

stack.
Success

Immediately the balloons rose
farther up through the chimney,
and, as soon as cthey passed
out through the top of the stack,
the force of the wind caught
them and the line began to run
out with additional speed. Heav
ter line was spliced on to the cord
and allowed to run out through
the top of the stack. Eventually

carried by the wind, the balloons
were well out southward over rhe
city. A police officer was (hen
called upon o shoot the balloons
down, which he did with a fine
display of his marksmanship.
When the line sertled o earth
heavier rope was pulled out
through the top of the stack and
finally a scranded copper wire rope
of suitable size was drawn into
place toserve as a permanent anchor
for the Police Radio antenna.

No Shadow Effect

Subsequently. the RCA DPolice
Transmitter was ser up in the
Ciry Hall, connected to the an-
tenna by a transmission line, and
tests were conducted with excel
lent results. It was interesting to
note that no shadowing effect was
produced by rhe antenna which
paralleled the stack at an average
of only five feec. The signal laid
down was equally strong in the
direction toward the srack, as in
all orher directions. and coverage
was obtained well in excess of the
requircmentis

Station WIXGD of the Chicago
Heights Police Departmenr, oper
ates on a frequency of 30,100 KC's
and is now in continuous service.

SO HYDROGEN BALLOONS CARRIED A LINE
OUT THROUGH THE TOPI
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(General Considerations o Tower
Antennds or Broadcast Use

By Dr. G. H. BROWN and H. E. GIHRING, RCA Engineers

This is the second installment of the paper prepared for and copyrighted by “Proceeding of the Institute of Radio Engineers.”

DR. G. H. BROWN, RCA MFG. CO.

(c) The current distribution type
B antennus

The type B antenna is a con-
ventional tower. lrs dimensions
are shown in Fig. 7. This an
tenna was a model of the antenna
in use at KOA, Denver. The ca
pacity area at the top is circular,
baving a full scale diameter of
thirty feer.  For our tests, another
rning was prepared which was the
equivalent 1o a diameter of fifty
feer. T'he tests were made In
exactly the same manner as before
The first test was made with no
capacity area at the top. These
results are shown in Fig. 8. The
same remarks that were made re-
garding the distribution on the
type A antenna hold true here.
Type B rower used no guy wires.

Next, the small ring was placed
on rthe top of the antenna. The
results are shown in Fig. 9. Fig
10 portrays the current distribu-
tion when the large ring is placed
at the rop.

These tesrs show rhat type B
antenna yields current distribu-
tions more nearly sinusoidal rhan
does the type A antenna. This is
no doubt due to the facr that the
type B antenna changes cross sec-

It is being published by permission as a serial.

tion less abruptly. A study of
these diagrams shows rhe effect of
capacity areas at the top of the
antenna.
(d) The current distribution on a

vertical wire antenna

In the above, we have attribut
ed the departure from the sinu
soidal distribution to che ¢hanging
cross section of the antenna. It
has been assumed rhat an antenna
of uniform cross section would
yield a current distribution very
nearly sinusoidal. To prove this
point, the rower antenna was re
placed by a single No. 14 copper
wire. The wire was raped to a
vertical wooden pole and the lower
end of the wire was fastened to
the top of the base insulator which
formerly supported the tower an-
tennas. The frequency was held
constant at seventy-five megacycles
(four meters) and three separate

lengths of wire were used. These
-
[ o MOOEL Kor
a 5.2/ 470"
| b 0.z72 z4.8'
[ ¢ . 30

TYPE B ANTENNA

b

_fL_;L —
FIGURE 7—DIMENSIONS OF TYPE 8 MODEL
ANTENNA

lengths were related ro the wave-
lengrh as follows:

a/i=0.2265, G= 81.5 degrees

a/i=0.555, G=199.5 degrees

a/4i=0.6475, G=233.0 degrees
Fig. 11 shows porrions of sine
waves G degrees long. The crosses,
circles, and squares indicate experi-
mental values. It is seen that
there is a subsrantial agreement
between the theoretical and experi-
mental values.

H. E. GIHRING, RCA MFG. CO.

I1l. The Vertical Radiation Patterns

When the current distribution
is known, rthe vertical radiation
partern can be calculated. For our
purposes, the earch may be consid-
ered to be a perfect conductor,
since this assumption changes the
high angle radiation only a little.
Using the current distributions
shown in Fig. 5, we have comput-
ed the vertical radiation partern of
the type A antenna for three
values of a/4. These are shown in
Fig. 12. Airplane measurements
of rthe vertical radiation from
WCAU were taken and the results
are shown by the circles on Fig.
12.  As stated before, the ratio.
a/R, equaled 0.595 for the WCAU
antenna, so that the agreement
between the results of the model
experiments and the actual air-
plane measurements would indi-
cate thar rhe eflect is due almost
entirely to the fact that the cur-
rent distribution is nonsinusoidal.
Fig. 13 shows the same sort of
curves for the type B antenna with
the small capacity ring. As a
means for comparison, we have
included Fig. 14 1o show the pat-
terns that might be expected if the
current distribution were sinu-




JUNE, 1935
Ef [ [ [ [ (il [ 2 a/l =0.377
[/of | J’ ‘{’ v Y O I T (6 a4 = 0407 T
IL"_J. =P : | =0 447 ‘j
{f_ [ = 0503
A, ‘ cossz | |
3 = 0602 Il
T T— =
T
o/ | | |
AERERE -L
oz ||
o [ lo)l l:o 11
X3
|
- T | .
lﬂﬁ] i ; [ I l [

FIGURE 8—CURRENT DISTRIBUTION ON TYPE B ANTENNA

soidal. These diagrams show that
the best height of antenna to use
to reduce the sky wave to a min-
imum depends on whether it is a
type A antenna, type B antenna,
or an antenna with sinusoidal
distribution.

IV. Information on Existing
Antennas
It is desirable to compare the
action of these tower antennas to
the theoretical results one might

expect if the distribution were
sinusoidal.  Resistance measure-
ments of the WCAU antenna

were made at a number of fre-
quencies over the broadcast band.
The results of these measurements
are shown by Fig. 15. Curve A
shows the resistance of the WCAU

antenna. For this measurement,
the tower stood entirely alone
with no lighting equipment or

static drain coils on the antenna.
Later, an insulated generator and
other equipment were attached to
the tower, increasing the base ca-
pacity a large amount. This ca-
pacity changed the effective series
resistance of the antenna system.
The resistance values under these
operating conditions are shown by
curve B. Curve C is the corres-
ponding theoretical curve of radi-
ation resistance for a sinusoidal
distribution of current. It is seen
that there is very little agreement
between the two in the region,
a/2>0.5. It is interesting to note
that the maximum value of resis-
tance is only of the order of 400
ohms. This is due to two causes.

The first is that the current at the
resonant point reverses phase by a
rotation rather than by passing
through zero. The other is that
the true antenna impedance is
shunted by the capacitance of the
base insulator. This shunting
effect has been found to be even
greater in other installations. It
should be pointed out that the
size of this base capacitance plays
no part in determining the effi-
ciency of the antenna, if there is
no leakage resistance to ground.
Since it is likely that these capaci-
tance currents will flow through
some earth before getting back to
the antenna coupling coil. it is im-
portant that a conducting path be
provided for these currents. This
is best done by placing a screen on
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top of the earth around the base
insulator and bonding this screen
directly to the ground system.
Another test made on the
WCAU antenna was the measure-
ment of the field strength at one
mile as the frequency was varied
and the power was held constant.
The results are given as curve A,
Fig. 16. Curve C of this same
figure is the theoretical curve ob-
tained if the earth is a perfect con-
ductor, and the antenna current is
assumed to be sinusoidally dis-
tributed. The input power was
a constant value, 50,000 watts.
There is seen to be a great depar-
ture from the theoretical value.
The crosses indicate values com-
puted from the distribution ob-
tained on the model antenna, as-
suming a perfectly conducting
earth.* These values are in very
good agreement with the actual
situation and show that the depar
ture from the simple theory is due
to current distribution. Curve B
of Fig. 16 is a similar curve ob-
tained on KOA, Denver.t This is
a type B antenna. The circles are
values computed from the current
distributions shown in Fig. 9. We
see that neither type of antenna
approaches the theoretical curve

‘When a/j is large enocugh that the
antenna current undergoes a phase rota-
tion, one is not justified in computing the
polar diagram and field intensity without
knowing the phase of the current at all
points. Our model measurements gave
only amplitude.

1The authors are indebted to Mr. Ray-
mond F. Guy of the National Broadcasting
Company for the data shown by curve B.
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FIGURE 9—CURRENT DISTRIBUTION ON TYPE B ANTENNA WITH A SMALL CAPACITY
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FIGURE 10—CURRENT DISTRIBUTION ON TYPE B ANTENNA WITH A LARGE CAFACITY AREA

through the whole range. If we
refer to the vertical radiation pat-
terns at the same rume. we see that
the type A antenna gives a large
Igh angle radiation by rhe time 1t
has reached the maximum value of
field strengrh. If rhe antenna 1s
shortened to reduce the high angle
radiation. there is a very appre-
ciable loss in field strength. Besides
this 1t seems doubcful whether
shortening really decreases the high
angle radiation in this case. It 1s
seen that there is room for a great
deal of improvement on rhe type

BROADCAST NEWS

gives values much closer to the
theoretical and seems to suppress
the sky wave for values of ¢/ up
to 0.55. Beyond this point, the
mtensity curve drops off rapidly.
The maximum value of intensity
obrained 1s far short of the theo-
retical maximum. It is evident
thar there 1s much 1o be gained by
using an antenna which will have
a sinusoidal distribution of cur-
rent.  Such a resulr might be had
it the rower were of uniform cross
cection for irs entire length. This
of course involves some difficulties
in the design of the taller towers.
A method of obtaining a sinusoid-
al distribution of antenna current
will be discussed below.
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CIRCLES ARE [XPERIMENTAL VALUES OBTAINED BY AIRPLANE MEASUREMENTS AT WCAU

V. A Method of Attaining a Sinu-
soidal Distribution of Current
on the Type A and B
Antennas

As it has just been pointed our,
it i1s desirable to make the cross
section of the antenna be constant.
This was accomplished in a very
simple fashion. The tests were
made on the models as before.
The square framework was placed
on top of the type A model. From
each corner of the framework, a
wire was dropped vertically down-
ward to the corners of the largest
cross secrion of the tower, and
from there to the corners of a
square frame placed acr the base of
the antenna. The arrangement is
showi by the sketch on Fig 17.
The current distriburion was
measured and’ found to approxi-
mate the sinusoidal much better

than ‘when the wires were not
vsed. (Fig. 17.) The departure
from the sinusoidal would no
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FIGURE 13—VERTICAL RADIATION CHARACTERISTICS OF TYPE 8 ANTENNA

doubr be made less by rhe use of
more wires. [he minimum of
four wires was used to show the
great correction that was obtained
with the minimum number of
wires.

The same procedure was fol-
lowed with the model of the type
B antenna. The small circular
ring was placed at the top and
four wires were dropped from the
diameter of this ring to join the
tower a short distance above the
base insulators. The current dis-
tribution was measured for a/A
—0.602. This distriburion is
shown in Fig. 18. This curve
agrees well with the expected
sinusoidal distribution. The fre-
quency was shifted so that a/4
— 0.407, and a series of measure-
ments made. These results are
shown by Fig 19. This curve
was so slose to a rrue sine wave
that it was not possible to plot a
sine wave on Fig. 19 and have it
show as a separate curve.

Other arrangements of the
wires were tried without correct-
ing the current distriburion. For
instance, on the type A antenna,
wires were placed only from the
top framework down to the bulge
of the tower. This gave a distri-
bution far from rthe sinusoidal.
Another test was made with wires
strung from the bulge to a point

near the ground. This was also
found to be unsatisfacrory.

A test was made on the type B
tower to determine rhe effect of
changing rhe taper. Current dis-
triburions were measured for a
number of tapers, varying from
rhe case where the tower came to
a2 point at the top to the case
where lhe rower was of uniform
cross section. The tower model
was of such dimensions rthar it
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corresponds to an actual tower
518 feet high, 30 feer square at
the base, operated at a wave length
ot 300 meters. The tower is thus
190 degrees tall.  Fig. 20 shows
the measured current distribution
for this arrangement. We see that
the current distribution is wvastly
different when the tower is only
one foot across the top than 1t is
when the tower s of unitorm
cross section.

It is a litcle difficult from in
spection of this figure to derer-
mine the relative merits of rhe
different current distributions. We
will illustrate these relative qual
ities by a simple calculation. From
the measured current distributions
of Fig. 21 we will first compute
the vertical radiation characteris-
tics.  We will next assume that
the Heaviside layer height is 100
kilomerers (62.5 miles), and that
the layer has an efficiency of re
flection of 33.3 per cent. We can
then compute the magnitude of
the reflected ray ar any point on
the surface of the carth. We will
designate this intensity by Fa.
The value of the direct or ground
ray, designated by F;, is next
computed, for an carth conduc-
tivity of 50x10 ' em.u. and a
wave length of 300 merers. The
ratio of F. F, is plotted as a
funcrion of the distance from the
antenna along the ground., with
widrth of the top of the rower as

1.0 ,
~_] [ Fo
\\\ | 6>/ ¥

08 I\ N \\ e

' )
AN ]
0.6 AR N
\ \\\\ 2,
0.4 \ N\ N
Y N 3 R
aY N 2 i
0.2 \ \ N ?4.0 \
> 2
q° \\ ) \Q N
90 | gp | 7o S| 40 \%y
A
N N l Z
- N A=0598 1 A
e || i
04 ~g63g
|
0.6

FIGURE 14—VERTICAL RADIATION CHARACTERISTICS OF STRAIGHT VERTICAL WIRE
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a paramerer.  These results are
shown in Fig. 21. It is interest-
ing to see that when the tower is
one foot across the 1op. rhe ratio
of reflected to direct wave is unity
at 73 miles. while the ratio be-
comes unity at 102 miles when
the rower is uniform. Thus we
see thar the night service radius is
exrended about 30 miles, thus
doubling the night primary serv
ice area.

While it may be argued that
there may be orher distributions
of current than the sinusoidal
which will give equal or betrer
results, it seems more desirable to
use rthe sinusoidal distribution.
For every parricular distribution
proposed. it would be necessary
to go rhrough a great deal of
tedious computation to examine
the cheoretical results 1har  we
might expect.  So much of the

theory for a sinusoidal distribu-
tion has already been worked our
that rhe antenna designer’s prob-

BROADCAST NEWS

lem is very much simplified if he
can assure himself that the cur-
rent distribution is sinusoidal.

VI. Earth Currents Near the
Antennas

It has been pointed out by
other writers that ground systems
beneath antennas play a dual role.
One funcrion of the ground sys-
tem (usually buried radial wires,
with the base of the antenna as
the common point) is to provide
a good conducting path for the
carth currents, so that these cur-
rents will not flow rthrough a
poorly conducting earth. This is
necessary close to the antenna
where the earth current densities
become high. The other function
1s to act as a good reflector for
waves coming from various points
on the antenna, so rhat the verti-
cal radiation partern will be close
to rhat obtained if the earth under
the antenna were perfectly con-
ducting. Acrually these two func-
tions are synonymous. If rhe
ground system 1s complete and
extensive enough to eliminate all
power expenditures in the earth,
the reflection of each little inci-
dent wave will be perfect. We
will concern ourselves only with
an examination of the earth cur-
rents.  We will discuss ground
systems which consist of buried
wires running radially in all di-
rections from the base of the an-
tenna.

To form a picrure of what is
happening in the earth beneath an
antenna, let us examine Fig. 22.

SOLID LINE — EXPERIMENTAL
ROKEN LINE — SINE CURVE

T
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FICURE 17—CURRENT DISTRIBUTION ON TYPE A ANTENNA EQUIPPED WIT
AND VERTICAL WIRES.
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Displacement currents leave the
antenna, flow through space, and
finally flow into the earth where
they become conduction currents.
If the earth is homogenous, rthe
skin effect phenomena keep the
current concentrated near the sur-
face of the earth as it flows back to
the antenna. Where there are
ground wires present, the earth
current consists of Two compon-
ents, nart of which flows in the
earth irself and the remainder of
which flows in buried wires. As
the current flows in toward the
antenna, it is continually added to
by more displacement currents
flowing into the earth. It is not
necessarily true that the earth cur-
rents will increase because of this
additional displacement current,
since all these various components
differ in phase. In Fig. 22, let C

be a cylindrical surface of radius.
x, where the vertical antenna and
the cylindrical axis are coaxial.
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Then we will denote the toral
carth current flowing radially in-
ward across the surface of C as
T.. If burnied wires are present,
I,—T.+T, where I, is the com-
ponent flowing in the wires and
I, 1s the part which acrually flows
in the earth. [t is interesting to
examine the factors which deter-
mine the proportions of these two
components. An approximate re-
lation 1s*
7'0

I % [ #c& — ) R

a + 5 + jdr IO"’[:WC‘

log — — '
o — r?
B 2 f
(1)
w here,
v. = carth conductivity (mhos
per centimeter cube)
R.. = radio-frequency resistance

per centimeter length of wire
used in the ground system
r — radius of the wire in the
ground system (centimeters)
f—=frequency
ond)

(cycles per sec-

x—distance from the antenna

(centimeters)

n=number of equally spaced
radial wires

[ XN

*G. H. Brown, "A Theoretical and ex-
perimental investigation of the resistances
of radio transmitting anlennas,” Chapter

This is an unpublished thesis filed in
the University of Wisconsin Library.
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The assumptions are thar the
earth 1s homogenous, the wires are
buried between six and rtwelve
inches deep. and the ends of the
wires are well connected to the
carth, possibly through deep rods
or large plates. Because of the
relative size of the quantities in
volved. (1) is quite accurately
given as

T T JyoArT 107 : log
os} )
Then the current in the wires is

expressed in terms of rthe total
earth current as
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FIGURE 22

Using (2) and (3), we have
computed the ratio of the current
in the radial wires to the toral
carth current for 30, 60, and 120
radial  wires, (No. 8 annealed
copper) and a frequency of 1000
kilocycles per second. Three dif-
ferent ecarth conductivities were
hosen. These were

BROADCAST NEWS

Ye = 0.2X 10 " mhos per ¢m cube
20.0X107"% e.m.u.

Ye = 0.5X10"* mhos per em cube
50.0X107"% e.m.u.

¥ L.0X 10" " mhos per cm cube
100.0X 10" ¢.m.u.

The results are expressed graphi-
cally in Figs. 23, 24 ,and 25. It
is seen that as the conductivity of
the earth increases, a greater part
of the toral current flows in the
carth and less tn the buried wires.
I'he number of buried wires is
also an important factor. These
curves show merely the ratio of
the current in the wires to the
total earth current. We will now
examine the way in which rthe
rotal earth current varies.
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If it is assumed that the earth
below the antenna i1s a perfect
conductor, it is a simple matrer to
calculate the earth current flowing
across any cylinder of radius, x.
This current is a function of the
distance from the base of the an-
tenna, the wavelengrth, and the
dimensions of the antenna. When
the antenna is a straight verrical
wire of height. a, with the current

distributed sinusoidally on the
antenna, the total earth current is
given by 1
I, = i G [t k', — cos Ge™
; )
where,
Iy = current at the basc of the
antenna
rs = \/d.', T
L = wavelength
k = 2x/A
G = ka

The absolute value of this earth
current 1s

(1] G\/I + cos? G
5)
‘This equation has been used to
compute cthe earth currents for
several different antennas. namely,

sm

— 2 cos G cos k(r, — x

lol /b [ 20 | 5o | 4

| 60 | 7o | 8p | 90 | w0 |

G = 60 degrees, G = 90 degrees,
G = 120 degrees. G = 180 degrecs,
G = 215 degrees. G = 230 degrees,
and G = 270 degrees. The mag-
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of the antenna when rhe antenna
15 longer than a quarter wave
length.  These values were com
puted on the assumption of a per
fect earth. bur it is highly probable
that rhe same general law is fol-
lowed when the ecarth becomes
conducring, at least in the range of
frequency used for broadcasting
It has previously been shown that
the maximum losses in the earth
beneath a half-wave antenna occur
in the region abour 0.35 of one
wavelength from the base of the
antenna. A similar rreatment of
the curves of Fig. 26 shows that
this same wvalue, 0.35 of one
wavelength, is true for the other
antennas whose height is greater
than a half wavelength. Thus.
an examination of Figs. 23 to
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FIGURE 23

nitudes of cthe ecarth currents are
plotted in Fig. 26. It was assumed
that 50,000 watts was radiated in
each case. It 1s seen that the earth
currents are larger at  remote
points than the current at the base

bl -
= T 1
Yo =a.5x10% mhos per :ma/be
A =300m

e (Mlm’;j

FIGURE 24

26 shows the importance of using
many wired radial ground sys-
tems and extending them much
farther than is the present prac
tice.  We thus see that with a
wavelength of 300 meters. 1t is
important to use at least 120 rad-
1al wires, whose lengths are at
least 130 meters. It is also evident
that if only a small number of
radial wires s used, there is little
point in running them our to
great distances, since they will
carry little current.

Returning to Fig. 26. we see
that in the case of the group of
antennas longer than one-half
wavelength  the " earth  current
drops off very rapidly for a short
distance from cthe antenna and
then builds up. It is possible to
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make use of this peculiar charac-
teristic to determine whether there
i1s a reversal of phase on the an-
tenna.  let us first examine these
earth currents in more detail.  In
Fig. 26 we have shown the mag-
nitude of the earth currents for a
number of antennas whose cur-
rent distribution s sinusoidal.
Equation (4) gives not only the
magnitude but the phase position
of the earth current with respect
to the current at the base of the
antenna.  These alternating-cur-
rent vectors have been compured
from (4) for a 215-degree an
tenna with a sinusoidal distribu
tion of current on the antenna.

To Be Concluded in Our Next Issue)

SALTY TALES FOR NBC
Cameron King in Unusual Broadcast

O BRING a picture of one ot

the Atlantuc Coast’s principal

industries to radio listeners
last week 1n broadcasts from rhe
nmodern steam trawler Heckla out
at the fishing grounds on George
Banks, special equipment of the
National Broadcasting Company
was installed aboard ship.

Right Aboard Vessel

The broadcasts over an NBC-

WJZ network  wisualized for
listeners life aboard the fishing
vessel, enabled listeners to “sit
in" at Sunday dinner on the

Heckla, and brought them a des
cription and the actual sounds of
trawling and bhauling, the dump-
ing of fish on the deck. and later
the packing of the catch in ice.
The ship’s departure from the
largest fish pier in the world in
Boston was also beard on the air
m another program.

During these broadcasts com-
munication with the mainland
and NBC's Radio City studios
was mainrained through the use
of the Heckla's marine telephone,
which was equipped for the sail-
ing with a special microphone at-
tachment enabling rthe fishermen
to broadcast from all parts of the
crafr

Broadcast from Banks

Descriprions of the interesting
work of fishing were given by
Magnus L. Magnusson., captain
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FIGURE 26—EARTH CURRENTS IN THE NEIGHBORHOOD OF TRANSMITTING ANTENNAS

of the Heckla, and one of the
most famous of Arlantic Coast
fishermen: Cameron King, NBC's
nautical reporter, Edward H.
Cooley. veteran fisherman and
manager of the Massachusetts
Fisheries Association, and Alan
Kent. NBC announcer.

The major units of the special
marine radio equipment used for
the broadcasts were the transnur-
ter. receiver, control unit, tele-
phone ser and power equipment.
The Heckla supplied power from
110 D.C. motors to operate a
generator  which  furnished che
power for radio equipment

The transmitter used was crys-
tal controlled. capable of deliver-
ing suflicient power to assume
fifty watts ar any time and on any
of its assigned frequencies. The
Heckla rtransmitter operated on
2110 kilocycles. As a protection
feature, a safety switch broke the
high volrage whenever the top of

Py
®

the transmitter was removed.

A six tube super-heterodyne
radio receiver, with crystal con-
trolled oscillator, was used. The
set was built to work on either
of t(wo pre-tuned frequencies
within a band of 2102 to 3300
kilocycles, and operated on 2506
kilocycles.

The control unit included the
start and stop switching facilities,
telephone hand set mounting, vol-
ume control and output meter
with bell and lamps which indi-
cated when the transmitter and
receiver were operating.

Two way conversations were
carried on by mecans of the tele-
phone hand set. Pressing the
button of the hand set released
the radio receiver from the an
tenna circuit and placed the trans-
mitter carrier on the air. When
the button was released. the re-
ceiver was restored to ils opera-
tive condition.
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FEconomical Equipment for High Fidelity

The new RCA Victor Type 70-A
Franscription Equipment offers
true high fidelity performance on
all records, at a reasonable price.
Tt will play lateral-cut records with
a tull usable range ot 30 to 7,000
cycles, and vertical-cut records with
a range of 30 to 10,000 cvcles. Rec-
ord speeds of 78 and 3314 r.p.m.

are available at will, and standard

and long-playing records may be
used interchangeablv. Thus this
unit serves all record-plaving needs.
Only two units are needed to make
it possible to switch instantaneously
from one record to another, regard-
less of type, without loss of time
on the air, in accordance with the
best control-room technique. \Vrite

for complete technical bulletin.

RCA VICTOR—THE ORIGINAL SOURCE

It always pays to do business with those who know their business

best. When considering transcription equipment, remember that
RCA Victor possesses the greatest experience in the world
in the recording and reproduction of phonograph records.

TRANSMITTER SECTION
RCA MANUFACTURING C‘0>I-NM>’AN‘Y‘-, Inc. |

SEE THESE ALL-INCLUSIVE FEATURES

High Fidelity Reproduction — 30 to 7,000 cycle:®
from lateral-cut records. 30 to 10,000 cycles from
vertical-cut records. Constant-speed motor and fel
filter eliminate <“wows’’ even on long sustained notes

Two Speeds. 78 or 334 r.p.m. Speeds are shifted]
easily and quickly.
Compact Design. Cabinet 317 high, z1%’/ wide, 19/
deep.

Easily Installed. No special foundation or base re:
quired. Plug in and operate.

Quiet Operation. Microphone may be used nearby
To prevent transfer of motor vibrations to pick-up
motor is sound insulated from both cabinet and turn
table, and pick-up arm is insulated from cabinet.

Matched Frequency Response. Frequency character
istics of both pick-ups have been designed to matcll
recording characteristics, resulting in substantially fla
over-all characteristics.

High Output Level. Output circuits of the pick-up
match a 200- to 2§0-chm line. At 1,000 cycles eithe
reproducer delivers approximately o.o1 volts r.m.s
to such a line which is about -48 db compared wit
a zero level of 12.§ milliwatts.

Priced Right. The Jow price for this complete cquipluh
ment, plus the fact no additional equipment is necesf§
sary for the second speed, reduces the expense to th
station. The units are sold outright and can be can
ried on your books as assets. k
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