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* Jan. 6th all newspapers will receive
a letter to those

MAILING OF BROADCASTING POST-WAR (ETR-3)
and
EQUIPMENT-RESERVATION PLAN (ETR-5)

BROADCASTING INDUSTRY (2,300 names)

FORM
ADVANCE LETTERS
TELEGRAM USED LETTER BY:

Network Executives (61 names)

Blue, Columbia, Mutual (14) Yes Personal WRG Baker

A1l others (47) BP WR David
Station Managers (1,000) Yes BN WR David
Station Engineers (1,000) No BL WR David
Other Prospects (20) No BP WR David
Radio Directors of Colleges (29) No BJ WRG Baker
FCC No Personal WRG Baker
Radio Associations (29) No BJ WR David
FM Application and Construction Permits (70) Yes BP WR David
Radio Consulting Engincers and Legal
Counsel (75) No BR WR David

BUSINESSES INTERESTiD IN BROADCASTING (1,400 names)

Radio Directors of Advertising Agencies handling
network accounts (100) No BK HJ Deines
Advertising Managers of Network
Advertisers (100) No BK HJ Deines
Newspaper Publishers (600) No BQ WRG Baker
Executives of motion-picture companies (100) No BQ WRG Baker
Department store executives (600) No BM WR David

PUBLICITY DISTRIBUTION (9500 names)

Radio Editors of Nation Magazines; Business

Papers; Press Associations; Trace Press (100) No Release

Radio Editors of Daily Newspapers (400) No Relecse

EL Robinson

EL Robinson

eCe ~a follow-up on Radio Broadcasting Post-war ...
ready receiving it, with complete presentation to the 1200 others.
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BIUTPMENT RESERVATION PLAN

Schensctady, November 2, 1943

Digtrict Office Representatives:

This latter is written to inform you of our EQUIPMENT
RESERVATION PLAN and enlist your co-operaticn in making the
foliow-up most effectivs. Several copies of the plan and the
acconpanying booklset RADIO BROADCASTING POSTWAR, are enclosed
for your y2peral information and use.

The ZQUIPMENT RESERVATION PLAN can best bs understcod by
reading 1t RADIO BROADCASTING POSTWAR was prepared to acsompany
the pian aad is intended to "stake out our poctwar zlaim™ with
those now 1n the broadcast business and others inteading %o
engter iv We hope it will create sufficient confidsnce for
those proapscts to sign the EJUIPMENT RESERVATION PLAN awan
though we carnot furnish at this time price, shipment and spe-
cifications cn transmitters and associated equipment

The planr and booklet are %o be announced to a group of
radic editors at a luncheon mesting at the Waldor® astoria
Hotel in Nsw York City November 3rd. That weeck-end they ars
to be mailed to the group of prospests shown on the attashed
lis%, so as to arrive Monday morning, November 8:tlh.

Thereafter we want ©to Tfollow up the mailings with personel
calls; first, on those who have construsticn permit epplicaticns
pendircg Tor M stations; second, on those who have axpressed e
pestwar _nterest in FM or AM; and third, as pany of the remaining
broadcasting etaticas as we can rsasonadly visit. This program
should te carried sut in the priority mentioned

Ihe atterhed list cowvers the prospests in your cistrict,
thet 1lg, we have listed the applicants for FM stations and
those whe have expressed a posiwar intersest in FM This list
1s nct cconplets besause of the limited time for its preparation.
We in%tend o make 1t more complete as time permits and we suggest
that you 244 names; also that you send the up-to-date list of
progpsote to us pericdically with your report of progress oa the
follow-up of the EQUIPMENT RESERVATION PLAN.
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District Office Reprssentatives #2

in our opinion, no attempt should be made at this time to
Zot into the details of any perticular propositior. Ve are all
busy on war produ¢tion and will be obliged to handle srelininery
roacommendatinns on spesifie propositions ag time can e found tno
do 80. In this connestion, replies to any lecters secut
Sehenectady probably will be merely acknowledgment s with such
a statement

Weo 1ntend to co-crdinate the follow-up with you cnd posaibly
have Elestronles Department representatives assis® you by visitiung
the mors active prospasts In the meantime, we wanted to get the
information in your hands so that you would be fully awere of
our program It ie suggeated that you pass the informaticn on
%6 the local offices by letter or memorandum.

Coples of the letters accompanying the EGUIPMEIT RESERVATION
PLAN and RADIO BROADCASTING POSTWAR are enclcsed.

W. R. Dawvid

)

BROADCAST TRANSMITTER
Ext. 2161

;i.\.I.JEs

7

WRD /me

P 8 More copies of EQUIPMENT RESERVATION PLAN an?
RADIO BROADCASTING POSTWAR will follow lager
this week 6 also the prospest list

WRD



EQUI REANT-RESLRVATION PLAN

Mr E. G. Abbott, Chicago Office Mr. D, W. May,K New York Office

Mr B T Austin, Atlanta UTf1ce dr. F. C Neesl, Dallas (ffice

¥r ® M PBoland, San Franctsco Kr. F, X oOrebvorn, Denver Office
#r P G Veldwer., 6 Lo» Angeles Mr. G. S. Peterson, Chicego Uffice
Mr L R Elder, Portland, Uregom Kr. E. S. Prud‘'homme, Sen Francisco
Mr K C Hardy, Clevelend Office #r G S Reid, New York Office

Br T B Jacocka, Washington Office Mr. N L Whitecotton, Philadelphia
Mr S H Magruder, Boston Office

As you probebly know by this time, RCA dces not require a bond deposit
with their Equipment Reservation form, Apparently, that is their main talking
point in competition with our pian,

The following telegram from Mr. Elder and my reply will give you the
detaile on our most recent encounter with this competition.

(Mr. Klder‘s telegram)

"OREGUNIAN FIGURING UN EQUIPMENT RESERV.\1JON #HICH INCLUDES ONK 50 KW
AM TRANSMITTER, ONE 10-X# FM TRANSMITTER AND VARIOUS ACCESSURIKS
RADIO DEMRIMENT SATISFISD #ITH OUR PLAN BUT BUSINKSS MANAGKR ADVISES
HE CAN SEE NU UBJKCT IN DEPOSITING BONDS  THAT RCA OFFERS SAME PLAN
WITHOUT BUND DEPOSIT WILL YOU ACCEPT EQUIFRMANT RESERVATION WITHOUT
BOND DEPOSIT?®

(Mr. David‘s reply)

"VERY ANXIGUS RECEIVE OREGUNIAN EQUIRMENT RESKRVATION PER YOUR TALEGRAM

TODAY BUT CANNOT MAKE KXCEPTION REGARDING BONDS STOP BELIEVE BOND

DEPOSIT PLACES RESERVATIUN ON A MORE SOUND BUSINESS BASIS STOP ONLY
ALTERNATIVE IS AN ACTUAL ORDFR WITH ESTAHLISHED CREDIT AND SURJECT Tu THE
INCLUSION WITHIN 90 DAYS AFTER PRODUCTION AND SALE OF COMMERCJAL TRANSMITTERS
ARE AUTHORIZED;

a) THE THEN ESTABLISHED PRICES OF GENERAL KLECTRIC (COMPANY for tha
equipient 4nvolved)

D) THE THEN STANDARD SPECIFICATIONS AND CONDITIONS OF SALE OF GENERAL
ELECTRIC (eompany), AND

@) SUCH OTHER CONDITIONS AS MAY BE MUTUALLY AGREXD UPON ‘at tha® time)
INCLUDING (a condition that the order §8 subject to) STATICN OBTAINING
A CONSTRUCTION PERMIT FR@M FCC.™

Note  The words in parenthesis were omitted tc shorten the second
telegiam.
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Ty shou’d be noted that such an order is & mcre definite comm . tment
then the Equipment-Reservation Plan. Legally, capnceilation couid involve
the profit we would expect toc meke on the completed transaciioa.

This alternative of an actual order is just a2 accept&ble to us us
tbe Kquipment-Reservation Plan and the honds, provided the customer ‘s credl:
can be e3tablished and we have an opportunity to review the ordsr in
Scheus otedy for final approvael.

w. R David

BRUADCALST TRANSMITTaR SALKS
Ext 26}

A 2/’ 3 / 43
«Opies

WS Leggett - Cleveland Office
PB Reed - Minneapolis Uffice
PC Crose - Kangas City Office
RC Hagen - (maha Office

IF Conxrad - St. Loujs Office
HE Longaire- Detroit Offioce

JH Douglas - Dallas Office

CH Bell - Bridgeport Works

J Meige - Bridgeport Worke

AA Brandt .. Bridgeport Works
GW Henyan - Office

PL Chamberlain - Office

TP Begy - (ffice



EQUIPYANT RESERVATION PLAN

Mr £ G Aabbsut, Chicago Lffice Mr. I #. May, DUNew York uffice

¥r E. T Austin, Atlenla Office Mr. F C Neal, Dallas Gffice

Ar ¥W. M Bouland, San Francisco Mr * M COrebora, Denver Nffive
#r P2 G Caldwell K Los Angeles Mr G S Peterson, Chicag> (ff1ce
Mr L R Elder, Portland, Ursgon Mr E. S Prud 'homme,6 San Frencisco
Mr F C Hardy Cleveland Uffice M»x G H. Reld, New Yor: ULffice

Mr T B Jacocks faehingion (ffice Mr N L Whitecotton Philadelph’a
#r S H WMagruder, Bostin Office

"n conne<Sion with our Bguipment-Rerervation Plan, several of ‘he field
mes heve epcountered the difficult situetion whers the broadcaster %8 ua-
certain as %o the rating of tbe FM tranemi “ter which the FCC may authorize
for thet trading area. They are reluctant to 8ign the reservation form
be~avee of the fLilowing Question and answer

Q. What heppers if it becomss necessary at some future time for me

to ‘hange the reting of transmitter for my sistion? #ill 1
lose my priority®

A Yes, unless the tranemitter originally specified happene Lo be the

exciter for the new rating In the lafttex case,  you mainiain
your pricrity on the extiter and recedve ancther priority on the
anplifier.

fo far we heve suggested that our customers sign the Equi pment-Reserv.tich
form tor the higher power tranamitter which they think will be nesded for
thelr projoct and place ou the Equipmont-Heservation form a notation that tke
power may “8 changed %0 aome other rating and if poseible speusfy the

al{ernats rating Witk such information, we plan $O intresss our mani
facturing ovleres Tcr the wvarious ratings 0 Cake care of the untertain reforva-
tione aud woe have ampie raciltiitee 10 do this In other words eveu though

they inse their rerervation on the original! ampiifier we expezt 0 ghve them
proenpt cervice 21 Lho new ratiag

Ko make thls suggestion beceuse there is & possibii. iy that the FCC
allocation ries regardiog FM stations will be changed in accordance wih
recommondations pow being prepared by FM Broadcasters Inc It the re~ommenda-
tions are adopted, ¢r-diog areas will be considered in the mi)ccaticn bt they
will n°t he the al).important factor they now are in determining the powes of
the tiensmitier, lLesnce oor syggestion that the Lroadrester cpecify the power
whith he can veaeonably eatablish and meintaln

Yo believs this sxplanatlon of our plens will enable you *o satisly the
‘Uroadcasier and obtain his vesaxvation

W R David

22737459 BRUADCAST TRANSUITTER SALES
Ext 2161



Copies:

[
PB
PC
RC
iF
HE
JH
CH

J

AA
Gw
PL
™™

Leggoett -
Reed
Croes -
Hagen -
Corrad -~
Longmire-
Dcuglas -
Bell -
Meigs -

Erands -
Henyan -

Cleveland Dff4oce

~ Minneapolis Lffice

Kansas City Office
Umeha Office

3¢. Louis Uffice
Detroit Office
Dallas Uffice
Bridgepor% Works
Bridgeport Works

Bridgeport Worke
(ffice

Chanhberlain - Uffice

Begy

- Vffiee



BROADCAST E UIPMENT-RESERVATION PLAN

-~

-

Ssheneastady Dec ¢ 1043

Mr. E. G. Abbott,Chicago Office Mr. D. . May, New York Orfice

Mr. E. T. Austin,Atlanta Offiqe Mr F. C Neal,6 Dallas Office

Mr. W. M. Boland,fSan Franciszsno Mr, F. M. Orsborn, Deaver Office
Mr. P. G Caldwell Los Angeles Mr. G. S. Peterson,Chicags Office
Mr L. R. Elder Portland, Ore Offise Mr. E, S. Pru’'homme,KSan Francisco
Mr R. C. Hardy,Cleveland Offine Mr. G. H. Reid, New York Office

Mr T. B. Jacocks Washington Offfice Mr. N, L. Whitecotton, Philedelphia
Mr. 8. H. Magruder Boston Office .

The success of our Equipment-Reservation Pian has rar exceeded
even our optimistic expertations and we bhelieve that continued
favorable response will result from additional calls on the broad-
cast stations. It appears to be an unusual opportunity for General
Electris to follow up and establish good contacts with the stations

This has led our General Sales Manager, Mr. A. A. Brandt, to
suggest that we try to call on and follow up all broadcasting
stations within the next two to three months, rather than contaating
only the known active prospects. Of course, that is a much larger
program than we originally contemplated for the plan, but undoubtedly
it would further establish cur leadership in post-war thinking for
the broadcast industry. Along with this suggestion, Mr. Brandt has
arranged for us to have the assistance of the General Zlectric Supply
representatives. They have agreed, believing that the calls will
improve their contacts with the broadcust stations, assist them in
obteining replacement transmitter tube business, end promote the
ultimate co-ordination of M receiver sales. They are to solicit
the Equipment-Reservation forms for us, but it is not planned for
them to take any part in the actual sale of broadcast transmitting
aquipment '

The assistance of the G-E Supply men must be ¢ o-ordinated with
you and the lccal office representativyes. We proposs doing that
as follows:

{a) A report form will be made up for each brnadcasting
gtation with sufficient copies for distributicn to
the CGeneral Office District Office, Local Office aad
the representative making the call.
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(b) These reports will be filled in as completely as
possible in Schenestedy, indicating the status
of our negotiations with the customer for MM,
telovision, speech input; etc., also their response,
i any, to our Equipment -Reservation Plan

{¢) The reports will be segregated by district and local
offices, and as a part of the larger program explained
ebove we hope to assign each station to some representa-
tive to follow, Those participating in field contacts
will be the district and local office representatives,
the G-E Supply men, and representatives direst from
the Eleatronics Department in Scheme otady and
Bridgeport.

(d) The names and addresses of the G-E Supply men tenta.
tively assig:ed to assist us in this program are
attached. ey will be notified of their part in
this program by Mr. L. G. Mocre,Jr. of their Bridgeport
headquarters. It would be advisable not to discuse
this plar of operation with the G-E Supply men un%ii
they have been notified by their management of the
par% they will have in the program.

{e}! As soon as arrangements can be made (probably the
first or second week in Jenuary), we plan to have
meetings in New York, Atlanta, Cleveland, Chicago,
Dallas; and possibly one or two orn the West Coast,
for the purpose of presenting the Kquipment-Reservation
Pian to the G-E Supply men and as many of the district
and local office representatives as can reasonably
attend . In the meantime, please cover as much ground
as possidble toward our goal.

(£} We plan to have our representatives frcm Scheneoctady
call a day ahead of the scheduled meeting in order to
review the reports with you and agres with you on where
we can use the G-E Supply men to the best advantage
and how many local office men can help in the program

Ws want you to be responsgible for the overalli co-ordinsetion
and supervision of this program in your district.

We Teallze that such a program could result in a rfew
hundred propositions requesting preliminary engineering recommenda-
tions in each case. With our present war lcad, we are in no position



50 handle such propositions. Only the most active <f such
propositions ran be undertaken. Perhaps the best approach is

to frankly tell the broadcaster that we are completely occupied
with war work of which 98% plusz is A4A-1 priority and high
precedsnce. Therefore, the submission of preliminary recommenda-
tions which would be our normal practice must, of ne2essity, be
delayed for scme time. This problem is to be ccvered in the
presentation meetings '

Your he p tc datve in connecticn wiih our reservation plan
has contributed in a large measure to its sucaess and we trust
that this expansicn of the overall progrem can be acsomplishec
without sericus interfersence with your other work

W. R. DAVID
WRD/mc ‘ BROADCAST TRANSMITTER SALES
'Ex; 2161 ELECTRONICS DEPARTMENT
12/P fL3
Copies:

JL Busey-(G-& Supply Corp ,Bridgepourt®
LG Moore Ur -G-E Supply Corp- ,Bridgeport

AA Brandt-Bridgeport Works
GW Henyau-0f7ice
WS Leggett-Cleveland Uffice
PB Reed-Minmeapolis Dffice
Pe Oross-Kansss City 0ffi¢e
RC Hagen-Omaha 0Offise

IF Conrad-3t Louis Offioes
HE Longmire-Detroit Offige
JH Dougiapm-Dallas 0ffice

CH Bell-Bridgeport Works

J Meige-Bridgoport Works

JJ Farreli-Bldg.B81-Sch dy
RH Williamson-Bldg 8i-3zh-dy
IR Weir-Syraruse Piant

JG Porter-4 Stats S%t. Sth dy
PL Chamberlain-0ffisge

TP Begy-0rffice
WG Broughton-O7fise

KA Barteaun Offige

LB Basg-Talga Lkla Off:



G ®. Supply Corp Memn

Decambor 3 1943

Helzict

NL

FostoLn - A Dolen
Nartford R 1 tlanks 2
Atlanzle

rrilaCeliphis < 8 Burdsall
LBE
Alisn~a s 1 Kelly
Jacksonvil.ie KE B Zimmerman ¢
Tampa R . Brindeli ?
tAiaml .0 Smith
Nash*tille . T Caies

New (Orleans Frank “raig
BT

leveland E. J., Leicht
Dsyton R. R- Hand
Teledo L. R. Gleason
indiunapolls P. D. loser
.Central
Milwaukee L.. D Horgridge
Minneapolie E. 4 Peterson or A S. Dunning
8t Louis L. ¢ MNcKay
Detroit J,. T. Ronan
Kensas Clty - T. & Condon
Omeha D A Kelly <%
S
Oklehoma City P.K. Mathews
3an An‘tonio Hugo Werner
Houston B. Raborn
racirls
San Franciscoe s « Kesn %

log Anvales E M FSrellson 7%



BROADCAST EQUIFMENT RFSERV, 110N PLAN

Mr E G Abbott, Chicago Office Mr D R, May Kew York Qff e

‘m- E T Aupstin, Atlanta Office “Mr F C Neal, Jr . Dellma 2ffice
Mr & M Boland Ssu Frapoisco “*Mr F M Oreborn Denver O0fi'ice
*"Mr P G Caldwell K Los cngeies Mr G S Petereom, Chicago ( "fice
+dr 1, B HKlder Portiand OUre *Mr X S Prud'homme San Frav-!sco
Mr B C dardy C(leveland Office Mr G H Reid, HNew York Office

Mr T B Jacocks, Waahingtop Office Mr N L Whitecotton, Philsdeloh s
Mr S H Hegrudsr, Baston Office

The following telegram was sent &t ths request of Mr C H Bell, who
had contacted Mr Norman of Station WNBH, New Bedford K Massechusetts  Sub-
sequentiy Mr Norman was reluctent to piaca a reservation with us because
of the number that would be ahead of him on our priority List

“HUGH NORMAN,k MANAGER
RADIO STATION WNBH
N©# BEDFURD, MASSACHISETTS

HAVE LEARNED FnOM BELL OF YOUR INTEREST IN 2- KW PM TRANSMITTER  STOP
WE CAN ASSURE YOU OF 7TH OR 8TH PRIORITY POSITION AND URGE THAT YOU
MAKE RESERVATION NOW STOP OUR MANUFACTURING FACILITIES WHICH WERF
EXPANDED FOR WAR WORK ARE AMPLE TO MANUFACTURE A MUCH LARGER NUMBER OF
THESE TRANSMITTERS AND MAKE PROMPT SHIRMENTS STOP THE RESERVATION
PLAN ENABLES US TO SCERDULE PRODUCTION ACCORDING TO THE KNOWN REQUIRE
MENTS

‘SIGNED) W R. DAVID "

Although the priority numbers may be higher, what is sald in the tele-
gram with reganrd to the j-kilowatt rating spplias in general to the otvher
ratings of ™ tranamitters In fact, we can make the very reesonsabie
assertion that our expended facilities a8 mentioned in the telegram are ample
%o manufacture all of the AM_ FM and television transmitting equipment 4O be
purchased in the next several yesars Of course Wwe do not axpect ail of the
business, but our sights mre set ou lLeadership in the fiaid. The infommation
{8 submitted to reassurs thoge who were not in & position LO place their
equipment reservatlons with us promptly at the start of our program

The Equipment -Reservation Plan enebles us U0 schedule production in
accordance with the known requirements and utilize our faci.ities %o the best
advantage for the benefit of broadcrasters s welil as our company

K. R David
WRD/mo
Ext 2162 Broadcast Transmitter Salee
A2/37/43 ELECTRONICS DEPARTMENT

* Afr Hail



Copies

JL
LG

AA
G
W3
PB
PC
RO
17
BE
* JH
CH
J
LB
AP
JJ
RH

TR
JG

PL
TP
WG
EA

Busey - G E. Supply “orp , Bridgeport
Moore, IJr - G E Supply Corp , Bridgaport

Breadt - Bridgeport Works
Benyan .- Office

Leggatt - Cleveland Office
Roed - Mlnpeapoiis (ffice
Cross - Xansas City Office
Bagen - Omaha Office
Conrad - St Louis Qffice
Longaire - Detroit Qffice
Douglas - Dallae Offics
Be.l - Bridgeport Warke
Moige - Bridgeport Works
Brsa - Tulsa, GUkla, Office
Wyire - Buffalo Office
Farreil - Blag 81
Willlamson -~ Bidg 81

Woir - Syracuse Plaaz
Porter - 6 State St
Chamberlain -~ Offfice

Begy - Office

Broughton ~ QOffice
Berbeau . Office

TALr Mail



COMMIZSIONERS ADDRESS ALL COMMUNICATIONS
TO THE SECRETARY

JAMES LAWRENCE FLY, CHAIRMAN
PAUL A, WALKER T. J. SLOWIE, SECRETARY

NORMAN 8. CASE FEDERAL COMMUNICATIONS COMMISSION
GEORGE HENRY PAYNE WASHINGTON, D, C,

T A M. CRAVEN December 20, 19L0
FREDERICK |. THOMPSON

General Electric Company
1 River Road
Schenectady, N. Y.

Gentlemen:

You are hereby notified that the Chief Engineer of the Federal
Communications Commission acting under and by virtue of the authority
conferred upon him under Section 2(h) of Administrative Order No. 2, on
December 19, 1940, approved the equipment manufactured by you es listed

below:
Type GFla 250 watt high frequency (FM) trensmitter

n GFlB 2 5 O n n n n n

" GF101A 1000 " n n n n (tentatively)
n GF101B 1000 n " n " " n

n GF103 A 3000 L] n n n H n

" GFlOBB 3000 n L n n n n

L GF110B 10000 " L) " " " "

" GF150B 50000 " n " n n n

The transmitters marked "tentatively" are so approved for the
reason that the over-ell operating characteristics have not been given but
it is merely stated that the operation is the seme as for the exciter units
which may or may not be correct. In addition the Commission hes no informa-
tion on the Type GL8002 vacuum tubes employed in the lest rsdio stages of
the Types GF103A and GF103B. Upon receipt of complete information on these
trensmitters in accordance with the requirements of the Rules and Regulations,
Standerds of Good Engineering Practice concerning high frequency broadcast
stations, end F.C.C. Form 219, final approval will be given,

The information submitted will be filed by the Commission for refer-
ence in connection with future applications submitted by epplicants for broed-
cest facilities. 1In such cases it will not be necessery for the applicants
to submit & detailed description and diagrem of the equipment, provided the
correct type number is given for reference.
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558985

No.of Type
B -y

UY=-38-A
) CYATY
Y ~42-A
Y ~43-A
WY =45-A
KY-44=A

RO N E

F-tl!o PR_'Q:“KR L"HICE Lﬁ:

F.li. Trcngnitters

Complete Aunlifiers

Iranspitter ~Only
¢ 4,500 v 45200
6,700 4,200
12,833 8,333
23,000 14,300
70,000 51 ;777
F.ll. Circulsr Antannas

Juxe.

Outline Pover db Filelad
T-7663164 5 5.4 1.86
T-7663165 50 5.4 1.86
TT-7661955 50 7.2 2.29

Arastrong Poyulty
(Paycble by Stetion

)

¢ 300

500
917

2,000

5,300

Pover

galn,  Price
Q.74 ¢ 1,250
1066 3’\m
3.47 5,300
3.47 6,000
5.25 7,500

7.08 10,000

Antenna yrices include mast, trunsmission line, elevutors und

matchers as shown

on drawings.

(Spacing between bays approximately .955 wavelengths)
ST (Studio to Transmitter) Reluv Kauioment

25

Vatt Transnitter 4,800
ST Receiver 1,000
Y -30-A Antenna 1,275
ST donitor & Converter 1,260

(This entenna is required for the transmittcr. It con e

used with the receiver)
® ﬂ(.
Stution lionitor Cat. #6933906 (860
FCC Approvel j72431-2441

Monitoring Amnlifier .fodel ;4A19L1 95
High Ficelity lonitoring Loud Spe:ker
% ouel JCP-1Q 75
Bese for JCP-1J Loud speiker 20
(Spuce provided for zmplifier, 'od.;4A19A1)

*Fev. zvailcble now



PRE-W:R PRICE LIST FOR AM TRANSMITTER

APPROXIMAVE PRICES AM BROADCAST TRANSMITTERS

5-KW _Transmi\“er $26,000
Monitori'.g & Speech !nput Equirment at
the Traiiimitter 3,000
Studio & jontrol kc¢om Equipment 5,000
Installation 6,500
Antenne & Ground Sy!tem 7,200
Miscellanuous __.2,000
Totel $50,000
(Based on 3 or 4 studios!
10-KW Transmitrer $33,000
Monitoring & Speech Iiput Equipment at
the Tra.smitter 3,000
Studio & Control Room Xquipment 5,000
Iinstallation 7,500
Antenna & Ground Systea 10,000
Miscellan¢ous 3,000
Total €1, 500
(Based on " or L studios) £
50-KW Transmitte: $105,000
Monitoring % Speech Inpu’ Equipment at
the Transmitter ' 3,000
Studio & Coatrol Room Ecuipment 10,000
Installatior 17,500
Antenna & Ground System 25,000
Miscellansoun 8,000
Total !168,500

{Based on 5 or 6 stidios}

In making up thegse figures we have assumed that the studio
and control room woul!d be loceted in the downtown area of some
city and the treansmitting stalion on the outskirts. That is the
usual type of AM installation. No details are being submitted
for the associated items of equipment with each transmitter, but
thet information cen be furnished if necessary.



LOCAL (CLASS TV) AM STATIONS ON 3.400 RILOCYCLES

{See Map of Signal Coverage and Interference)

There ere 85 gtations operating in the United States on the frequency
of 1400 kilocycles; 81 of the stations are 250 watts and 4 are 100 watts.

The FCC allocation plen for such local statiops is based upon the
following stignal strength data:

Pogagible Interference

Time Signal Range at_That Range
Day 500 microvolts 13 miles 25 microvolt signale
Night 4000 microvolte 4 .8 miles 200 microvolt signals

Thie deta s taken from the FCC records and assumes an antenna height
of 33) feat The FCC mileage separatfion for allocation purposes is 173
miles for these AM stetions

A 250-watt FM etation with a single-bay antenma 331 feet high, would
bave a correeponding day and night range of 29 miles to the 50-microvolt
contour Ap FM signa) level of 50 microvolts is considered equal or
supsrior to a 500-microvolt AM signal level  This greater signal coverage
of M is indicated in the large-scale diegram of one of the 14,00-kilocycle
stations

The range of AM statlon interference is veriable over wide limits
wiith time of day, time of nigh¢ seewops of year, and conditions of the
tonosphere {sun spots, northern lighte, etc.)

The circles around the AM station sites represent approximate maximua
and minimum radif of interference renges existing at times under the vary-
ing conditions mentioned. They are drewn on the basis of L0-microvolt-per-
meter propagation date. Incidentally, thie interfering signal level is
sufficient to cause serious hetercdyne interference (10 mierovolts per meter
is considered as a readebie CW telegraph signal).

In this connection, Mr €. M Jansky,6 Jr. , one of the country's
leseding authorities on propagation studiee, presented the following com-~
parison of MM and AM principles tc the Seneatie Tnterstate Commerce Committee

December 3, 1943.



#2

AM b3’ |
Extent of Band : 245 %0 1605 kc 42,000 to 50,000 kc.
Total No. of Channels 106 L0
Necessary Signal-to-Noise or
Interference Ratio for Clear
Reception About 100 to 1 Apout 2 to 1
Rumber of Statfons Possible in
the Seme Generel Locality on the
Basis of FCC Standards 26 20
Number of Bxisting Stations and
Qutstanding Construction Permits * 912 L9
Outetanding Applications for
New Stations” 1? 61

* As of Dec 1, 1943

Please note the statement of about 100 to L as the necessary signai-to.
noiee or interference ratic for c)ear AM reception compared to about 2 to 1
for M That means that a 500-microvolt AM signal would be degraded by
interference of 5 microvoits or more. The above FCC allocation table of
interference 1s based on a ratio of only 20 to i and is very optimistic
compared to Mr Jansky's table of 100 to 1

W. R. David

Broadcast Transaitter Sales
ELECTRUNICS DEPARTMENT

12/28/43
Bxt 2161
¢

AA Brandt - Bridgeport
CA Priest - Syracuse

IR weir - Syracuse

FL Chamberlein - Office
RH Williamson - Bldg 81
JG Porter - 6 State St.
#G Breughton -~ Office
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BROADCAST STATIONS ON EACH FREQUENCY

Frequency No. Frequency No.
Kilocycles Stations Kilocycles Stations

550 (Regional) 9 1080 (Clear) L
560 (Regiocnal) 10 ] 1090 (Clear) L
570 (Regional) 10 o ST 1100 (Clear) 2
580 (Regional) 8 B g @ 1110 (Clear) 3
590 (Regional) 7 = 8 B 1120 (Clear) 1
600 (Reglonal) 8 S E g 1130 (Clear) I
610 (Regional) 10 - ° 1140 (Clear) 3
620 (Regional) 11 R g 1150 (Regional) 13
630 (Regional) 6 o ] 1160 (Clear) 2
2150 E Clear; L : 73 ' 116730 gmem«g 3
0 (Clear 1 ) ‘ 1180 (Clear 2
660 (Clear) 3 3 qg 1190 (Clear) 3
670 (Clear) 1 2* - 1200 (Clear) 1
6380 (Clear) 5 5 gS 1210 (Clear) 1
690 (Clear) 1 & £ B 1220 (Clear) 1
700 (Clear) 1 o o 1230 (Local) G
710 (Clear) L gu; § . 1240 (Tocal) 78
720 (Clear) 1 &+ o & 1250 (Reglonal) 9
730 (Clear) :§ ot 1260 (Regional) 7
740 (Clear) 2 :z - kS 1270 (Reglonal) 7
720 EClearg L ¥9S . £§ 1280 (Regional) 9
760 (Clear 2 SO @ e 1290 (Regional) 13
770 (Clear) 6 % @% E'g 1300 (Regional) 7
780 (Clear) 2 fig 5 @ A 1310 (Regional) 10
790 (Regional) 10 £5°Q Y9 1320 (Regional) 8
800 (Clear) dewa o s 1330 (Regional) 10
210 §Clea.rg 3 . g p 2 g 1340 (Local) T3
20 (Clear 5 > A 1350 (Regional) 7
830 (Clear) 2 i% I g*é 1360 (Regional) 8
ggg Egiearg % dEd ow lBgO (Regional; 9
ear d €5 P 1330 (Regional 9
260 (Clear) o § %% i é’ 1390 éRegional) 9
Mo (emy & SEC mE  LOfeed) ©
390 (Clear) 2 - %E‘ EE 1420 (Regional) 8
900 (Clear) 2 §€ g 0 1430 (Regional) 6
910 (Regional) 13 4.5 73 1140 (Regional) 10
920 gRegional 11 3) g £ o 1450 (Local) 69
930 (Regional) 12 o O 4 1460 (Regional) 10
oko (Clear) 2 E:ffcﬂg o 1470 (Regional) 6
920 ERegional 8 g g % 1430 (Regional) 8
960 (Regional) 6 g o g & 1490 (Loecal) 65
970 (Regional) 8 e 50 1500 2 Clear) 2
980 (Regional) 6 EEE £S5 é 1510 (Clear) 3
990 (Clear) 3 Heded o 1520 (Clear) 3
1000 (Clear) 3 558 g8 1550 (Clear) 2
1010 Clear) 1 wnn O kg 1540 (Clear) 1

1020 (Clear) 2 . 1550 (Clear)
T B folasm

ear 2 0 (Clear

1050 (Clear) 2 1580 (Clear)
1060 (Clear) 1 1590 (Reglonal) 3
1070 (Clear) i 1600 (Regional) 1



MEMO ON FCC FORM NO. 319 (AS REVISED DEC. 1940)

(Application for High-frequency Broadcast-Station
Construction Permit)

The purpose of this memo is to outline a simplified procedure for completing
technical portions of Form No. 319, when standard General-Electric equipment
is specified. It is realized, of course, that much of the information re-
quired must be supplied by the applicant's engineering staff, or by a con-
sulting engineer engaged for this purpose. h

In addition to this memo and form 319, the following FCC releases should be
studied:

FCC No. Date Title
41831 June 29, 1940 Standards of good engineering practice

concerning high frequency broadcasting
stations (43,000 - 50,000 .kilocycles)

k2195 July 19, 1940 Commission defines requirements for contour
mape in establishing service areas for high
frequency broadcast stations.

The following is general information for use in answering questions 18, 19,

20, 21, 22, 28, 29, and 30 of Form 19 as revised December 1940, as it ap-
plies to frequency-modulation broadcast stations.

Question 18 (a). Specify, "General Electric TYPE «eesse." from table below,

Type Description Filing Date
GF-1-B 250 watt FM broadcast transmitter March 31, 1941
GF-101-B 1 kw FM broadcast transmitter " " .
GF-103-D 5 kw M broadcast transmitter " " "
GF-110-B 10 kw FM broadcast transmitter " " "
GF-150-D 50 kw M broadcast transmitter " N "

Complete descriptions and technical data for each of these transmitters
have been filed with the FCC in accordance with FM Rules and Regulations
and Standards of Good Engineering Practice. It i1s, therefore, necessary
only to specify in Question 18 (a) the make of the transmitter and the
type number.

Question 18 (b), (c), (d), (e), (f), (h), (i), and (J) may be answered
"Data on file with FCC,"

Question 18 (g) may be answered as follows: "General Electric Station Monitor
Cat. No. 6933906, FCC Approval No. 2431-2441."

Question 19 -- Description of automatic frequency control equipment:
Sections (a), (b), (c), (d), and (e), may be answered "Data on file with
FCC ,n
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Question 19 (f) may be answered: General Electric Station Monitor Cat.No.
6933906, FCC Approval No. £431-24bk1."

Question (20) (a). Assuming that this information is also true of micro-
phones, speech input equipment, and transmission lines to the transmitter,
this question may be answered:

(1)-=--- uniform within + 1 decibel -----
(2)e=--- or distortion 15 per cente--em---
(3)Noise level 70 decibels below----====

Question 20 (b) may be answered as follows: "Wire line" or "radio relay,"*
Give length miles.,

Question 20 (c) must be answered by each applicent individually.
Question 21. May be answered "On file with the FCC."

Question 22 (a). (2) and (3). Spicify, "General Electric Circular Antenna
TYPE eeevavesncnns,’ from the table below.

No. of Bays Type Cutline Drawing Max.Power Rating Field Gain
1 MY-38-A P-7766%16 10 0.891
2 MY-41-A T-7663163 25 1.29
L MY-L42o-a T-766316k 5 1.86
L MY-43-A T-7663165 50 1.86
6 MY-L5-A TT-T7661955 50 2.29
8 MY-Lh-a TT-7661950 50" 2.66

Complete technical information on these antennas has been filed with
the Commission. Therefore, it 1is necessary only to specify G-E Type
Tesignation, with the notation, "on file with the FCC ,"

For remainder of Question 22 (a) and (b) answer, "on file with the FCC,"

Questions 22 (c) through (h) and all of 23, 2k, 25, 26, and 27 can best be
answered by individual applicant.

Questions 28, 29, and 30 tan be answered with the aid of the following
synopsis of procedure.

1. Select desired service arca, following cut and try method
as outlined in the FCC "Standards of Good Engineering Prac-
tice Concerning High Frequency Broadcast Stations,”

2, Determine transmitter antenna loeation,

*The General Electric Co. can supply transmitter Type GF-8-A, a 25
watt ST transmitter for 260 to 350 mc operation. Technical Informa-
tion on this transmitter is on file with the FCC.
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3. On a topographic map of the selected service area lay out
eight radials from antenna location, spaced 45 deg.

On each radial indicate the grcatest distance at which
1,000 microvolt/meter (for city areas) and 50 microvolt/
meter (for rural arecas) signal strength 1s desired.

4, Plot a profile of cach radial to the 50 microvolt-meter
contour. Do not neglect the earth's curvaturc.**

5. Divide each profile into ten (10) sectors and determine
the average clevation of each.**

6. Determinc maximum practical antenna elevation and height.

7. Determine type of antenna field gain. Information on the
antenna field gain should be obtained from the manufacturer
of the antenna to be installed. General Electric M Circular
Antennas have fileld gains relative to maximum radiation from
a single horizontal dipole, as tabulated under Question 22
above.

Enter Type of Antenna, Make, and Field Gain under Question
22 (a) of Form 319, as previously indicated.

8. Referring to Annex 1, figure 1 (of the F¢: Stds. of G.E.P.
Concerning High Frequency (FM) Broadcast Stations) and to
the maximum distance to the 1,000 microvolt and 50 micro-
volt contours on each radial, and to the average elevation
at each of these contours on each radial (taken from the
profiles), and to antenna elevation, determine from figure 1
the power required for an antenna gain of 1. This is to be
done on a trial basis; the results which would be placed in
the space provided for under Questions 28 (c) and (d) are to
be recorded separately for additional attention.

9. Giving appropriate attention to areas which you are required
to cover, the following procedure is recommended:

(a) The uniformity of the values of the power calcu-
lated for answers to gquestions 28 (c) and (d), for the
various radials is a measure of the correctness of choice
of the original conditions. If the power values are found
to be uniformly high on one side of the station compared
to the opposite side, it means that the antenna location
should be moved in the direction of the higher power values.
A new set of trial calculations should then be madc.

(b) When the antenna location and service aresa have
been selected so that the power values approach a reason-
able degree of uniformity, the final calculation can be

¥¥This information is to be recorded separately for additional attention.
The results of 28 (c) and (d) must be taken into consideration.



10.

11.

12,

13.

I

made. For this purpose it will be practical to take an aver-
age of the power values and record this one value in each of
the spaces provided in the question. Then, for each radial,
the distance to both contours i1s determined. It may be well
to record this information separately first, to observe the
cffect on the service area. An additional correction to the
power value can be made, where any special features in the
service area require such a change. An example would be an
important area which is ncar the edge of a contour and not
sufficiently well covered by the original choice.

(c) A correction of the average elevation values which
are to be provided for the second set of spaces under ques-
tions (c) and (d) may be required after the tentative new
contour pointe have been located, in accordance with item
1 (c) of the FiC "Standards of G.E.P."

(d) When the final choice of power has been made, the
figures for all the spaces in Question 28, (b), (c), and (&)

may be recorded in the applicatior. The "Effective radiated

power" entered in Questions 28 (c) and (4) should likewise
be entered in Question 28 (e) (4). From this value the
answers to other parts of Question 28 (c) are readily calcu-
lated from instructions included on Form 319.

(e) Divide the power determined in (8) by the square of
the antenna field gain (see 7) to get actual transmitter
power required.

Plot 1,000 microvolt and 50 microvolt/meter contours on
topographical map or ->lar co-ordinate paper.

Measure area included within the 1,000 microvolt and 50
microvolt contours (see Standards of Good Engineering Prac-
tice, Section 1 (d); population within these contours is
also required. ZEnter 50 microvolt contour area in Ques-
tion 16 (b) of Form 319,

By reference to Rules and Regulatlons Governing High Fre-
quency Broadcasting Stations, determine class of station
and associated group of frequencies available.

Select desired operating frequency. It is suggested that
this be done in co-operation with other M stations serv-
ing or proposing to serve the same area to avoid duplica-

tion of requests for a particular frequency. Enter selected
value in Question 16 (a) of Form 319.

GENERAL ELECTRIC CCMPANY
ELECTRONICS DEPARTMENT

SCHENECTADY, NEW YORK
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WASHINGTON

PAXTON

ALPINE HARTFORD

YDAY'S FM NETWORK
WITHOUT WIRES

TODAY FM PROGRAMS ARE BEING PICKED-UP AS BROADCAST AND
IN TURN REBROADCAST BY EACH STATION OF THE NETWORK....
POST-WAR IT IS EXPECTED THAT RELAYS WILL BE USED TO CON-
VEY THE PROGRAMS AS INDICATED BY SQUARES ON PHOTO BELOW.
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GENERAL ELECTRIC AND TELEVISION

Sincc the broadcasting of the first television picture in 1926 -- a .
G-E broadcast -- the Company has conductcd ecxtcnsive tclevision rcscarch ...
establishing in 1928 one of the first telcvision stations in the nation.
In 1039 this station was rcplaced with a new and modcrn onc. Today it is
the country's most powecrful station, operating with a picturc power output
of LO kw and an FM sound power output of 20 kw.

G.E. also pioncercd the firast television wirelcss nctwork. It is in
use today rclaying New York City programs for rcbroadcasting by WRGB to tho
station's audicnce in the Albany-Schencetady-Troy arcas. The cxpericnce
gaincd through the operation of this relay and the Company's Schencctady
station will substantially aid the cxpansion of television post-war ...
G.E. is a lcadcr in television rcscarch,

Post-wer G.E. will manufacturc conplete studio and transmitter cquip-
nent, including all other apparatus and equipmcnt necessary to cstablish
a complcte television broadcosting systom.

All busincss and cngineering details surrounding the selcction and
purchase of transmitter and studio sites, the ercction of the buildings
required, and the installation of all equipment can also be handlcd by G.E.
All electrical apparatus including substation equipment, wiring dcvices,
lighting, hcating, and air conditioning cquipnient can be of G-E dcsign and
inetalled by electrical specialists.

WRGB, the G-E tclevision workshop station in Schenectady, has o full
tine staff which will be available for the training of opcration and
naintenance personnel. The prograrming rccords of this station can scrve
as & basgis for program planning, making it possible for post-war stations
to go on the. air with programs of proven anpcal and intcrest.

Tclevision cquipment can be reserved under the cquipment reservation
plon. Any definite interest in this field should be referrcd dircctly by
lettor or wire to J. D. McLean, Television Transnittor Salce, Building 257,
Schenectady Works.

Those interested in television are invited to vieit WRGB in Schencc-
tady. The station is on the air with live tolent studio programs cvery
Thursday and Friday. It is suggcsted that visitors pleon their visit for
cither of these days, wiring or writing Mr. McLcan if possible scveral
days in odvonce,

In the ncor futurc "Television Broadcasting Post-wer,™ the companion
publication to Radio Broadcesting Post-war, will be scnt to all broad-
casters.



POSTWAR FM RECEIVERS

In 1938 the General Electric Company built the first FM receivers designed
for use in the home. These receivers were built at the request of Mzjor Armstrong,
inventor of Frequency Modulation, who recognized the ability of the General Electric
engineers to properly interpret the advantages of FM in receivers designed for
consumer use. These receivers contained only the FM band and sold for a list of
$o13.

Since 1938 General Electric has designed and produced combination FM/AM
receivers each year, with improved performance and lower prices.

In 1939 a reduction was made from $313 to $200, in 1940 to $175 and in 1941
to $140.

During this period the General Electric engineers made many contributions to
FM receiver design resulting in improved performance. General Tlectric was the
first to use the Cascade Limiter in commercial receivers and invented the double
conversion circuit which contributed materially to performanca. Many other devel-
opments to improve performance and reduce cost have been successfully undertaken
in General Zlectric's laboratories.

It is predicted that in the postwar period FM receivers will constitute a
large percentage of all receivers sold. All types, including table models, con-
soles and combinations will be made available. Any set except the cheapest which
Goes not have FM will be obsolete. o cannot guess what the postwar prices will
be but it is safe to assume that within a reasonable period, combination FM/AM
receivers will be selling well telow $100.

‘When the present restrictions on civilian receiver manufacture are lifted
the General Elcctric Comvuny will again produce a full line of radio receivers.
This line will feature FM in all but the cheapest brackets. All types, including
table models, consoles and combinations vill be made available. Thz performance
of G-E FM radio has, in the past, been superior to any other makes offered for
sale. G-E postwar FM receivers, selling at still lower pricas, will retain this
high standard of performance. We are convinced that FM receivers must be designed
to provide the advantages that are possible in FM and we will not degrade our re-
ceivers in order to meet low costs. At the same time, we believe that simplifica-
tion of circuits may be achieved without hurting performaence, which will result in
good FM receivers at lower costs.

A recent consumer survey indicates that 88.7% of the respondents would like to
own an FM radio, while only 1.9% definitely said No. This means that a great poten-

tial market exists for FM receivers and the postwar line of General Electric will
be designed to satisfy this demand.

C. R. BARHYDT

12-30-43



FM STATIONS

stations will continue to use their old calls until they change to commercial status.

CALIFORNIA

—LOS ANGELES—

Don Lee Broadcasting System. ......... 44.5 mc.

—SAN FRANCISCO—
Board of Education. . ......... ...,

CONNECTICUT

—HARTFORD —
Travelers Broadcasting Service. ........ 45.3 mc.
WDRGC, InC.o v v v e e e i i i iiine 46.5 mc.

DISTRICT OF COLUMBIA

—WASHINGTON —
Jansky & Bailey (Experimental). . .............

ILLINOIS

—CHICAGO —

Columbia Broadcasting System. ........ 46.7 mc.
Moody Bible Institute . .. .............. 47.5 mc.

Board of Education. .. ................iuia..
—URBANA —

Board of Education. . . . ........ ... i,

INDIANA
—EVANSVILLE—

Evansvilleon the Air. . ............... 44.5 mc.

—FORT WAYNE—

Westinghouse Radio Stations, Inc........ 44.9 mc.

—SOUTH BEND —

South Bend Tribune.................... 47.1 mc.

KENTUCKY
—BEATTYVILLE—
University of Kentucky . ......................

LOUISIANA
—BATON ROUGE—

Baton Rouge Broadcasting Co.......... 44.5 mc.

MASSACHUSETTS
—BOSTON—

Yankee Network . . ... ccovvvntn 44.3 mc.
W estinghouse Radio Stations, Inc.. ...... 46.7 mc.

—SPRINGFIELD —

W estinghouse Radio Stations, Inc........ 48.1 mc.

—WORCESTER —
Worcester Telegram Pub. Co. (Exp.)............

MICHIGAN

—DETROIT—

Evening News Association. . .. ......... 44.5 mc.
JohnlordBooth. . ................... 44.9 mc.

MISSOURI

—KANSAS CITY —

Commercial Radio Equip. Co.. .. ....... 44.9 mc.

Midland Broadcasting Company...............

KHJ-FM

KLAW

WTIC-FM
WDRC-FM

W3XO0

WWIR
WGNB
WBBM-FM
WDLM
WBEZ

wiucC

WMLL

WOWO-FM

WSBF

WBKY

WBRL

WGTR

WBI-FM

WBZA-FM

WIXTG

WENA
WLOU

KOZY
WOXER

IN
THE

UNITED STATES

This list of FM broadcasting stations shows new call letters which are effective November 1, 1943. Many
of these stations chose the call letters of the affiliated AM station, with the suffix -FM. Experimental

NEW HAMPSHIRE

—MT. WASHINGTON—

Yankee Network. . . .. .oovviinnnnn. 43.9 mc.
NEW YORK
—BINGHAMTON —
Woylie B. Jones Advt. Agency.......... 44.9 mc.
—NEW YORK CITY —
Edwin H. Armstrong . . . ............... 43.1 mc.
Municipal Broadcasting System. ........ 43.9 mc.
Muzak Corporation. . ....covvuenn.n. 44.7 mc.
National Broadcasting Co. (Exp.)....... 45.1 mc.
Interstate Broadcasting Co.. ........... 45.9 mc.
Marcus Loew Booking Agency.......... 46.3 mc.
Columbia Broadcasting System. . ....... 46.7 mc.
Bamberger Broadcasting Service. . .. ... 47.1 mc.
Metropolitan Television, Inc.. . .. ....... 47.5 me.
Board of Education. . . ......................
—ROCHESTER —
WHEC, Inc.. ....oovviiiiin i 44.7 mc
Stromberg-Carlson Tel. Co.. . .......... 45.1 mc
—SCHENECTADY —
Capitol Broadcasting Co.. . .. ......... 44.7 mc.
General ElectricCo.. .. .............. 48.5 mc.

NORTH CAROLINA

—WINSTON-SALEM —

Gordon Gray........oovveinennnnn. 44.1 mc.

OHIO
—CINCINNATI—

Crosley Corporation (Experimental)............
—CLEVELAND —

Board of Education. . . ......................
—COLUMBUS —

WBNS, Inc.. ..oovviiii i, 44.5 mc.

PENNSYLVANIA

—PHILADELPHIA —

Pennsylvania Broadcasting Co.......... 44.9 mc.
WEFIL Broadcasting Co.. . .o vovvvn.... 45.3 mc.
Westinghouse Radio Stations, Inc........ 45.7 mc.
WCAU Broadcasting Co............... 46.9 mc.
William Penn Broadcasting Co.......... 47.3 mc.

—PITTSBURGH—

Walker-Downing Corp.. .. .oovvvnnn.. 44.7 mc.

W estinghouse Radio Stations, Inc.. ...... 47.5 mc.

TENNESSEE

—NASHVILLE—

National Life & Accident Ins. Co.. . ... .. 44.7 mc.

WISCONSIN
— MILWAUKEE—

TheJournal Co.. oo v v v 45.5 mc.

—SUPERIOR—
Head of the Lakes Bestg. Co. (Exp.)............

Reprinted from Oct. 1943 FM Radio-Electronics Engineering Mag.

WMTW

WNBF-FM

WFMN
WNYC-FM
WGYN
W2XWG
wWawaQ
WHNF
WABC-FM
WOR-FM
WABF
WNYE

WHEF
WHFM

WBCA
WGFM

WMIT

WEBXFM

WBOE

WELD

WIP-FM
WFIL-FM
KYW-FM

WCAU-FM
WPEN-FM

WTNT
KDKA-FM

WSM-FM

WMFM

WOXYH
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FISTORY CF FRRBOUIECY MODULAWTION

Tho concept of frequency modulition is by no 1wenn nsv. Muring the
eaxrly dnys of bro:sdeesting, frequonsy pedulatisn i e phcnomeon thot
accoupanied smpliiuce wodnlation i wasg highly uvwadesizenle. T7ariouws ex-
rerimeaters cmplorirg frequency aadelaticon found the oyoica inarectical dunoe
to the linrge portion of the redic fvaquency epsctrm cacupied. With the
opening of tke ultre-high Trecuency veglon ir‘tarc-z way agzein shown in
frequercy wodunletior.,

MeJor E. H. Armetreng, a rrofesgor at Colmdin Unlvoraitr, had for sowoe
time bson exyeriminting with frequency modulstion s aypvlied 9 high fidslity
breaicanting. He conclusively dsmonsirated that wlde-bend froquency moduia-
tion, togother wilih o liamiter eir‘cn‘l'c wvhiech zewoved amplitude >F wodulationm,
definitely gsve auperior resulio. wee restlis Llusirated o great rodac-
ticn 1n static ani ren-vade s‘i'.utif,. In addition to tho atatic reduction
Teature; the ecass with vhich high 7131ty txemnsmission msy be accorypliehed
vas nhown.

During the tiwe that Major Arapirong wee claining varked izprovementno
in the syoltexn of transwmiseion, ths Coneral Blecteris Coupney uiisrtook a
theorotical snelysis of fxeqanncy mduiantion end tieze theoreotical solutions
clearly indicatsd gremt possibilitics of the now =wr¢. The Padic snd Tele-
vieion Depariment of the Genaynd EBlociric Coepany Leocame sctivsly interented
and developst rumsrctin circuiis employing thie now ayatenm of ncdulation.
Whils the net result is frequency woinlation, the meapm osployad to chtain
frequency modulatior differ widely.

The Armetrong eyotem emnloyz a carvier yhass-chif ting dovice folloved
by a large nuwbsr of frequency mwltipliors ard a beat-dback system which
eventually veriee tho froguency to approximaiely 80 Iilosnicls:. The General
Electric type of Irequency wodulstion modulates th cocillator directly
andé is folloved by a relatively fow haxtwnic ampli: Tiore aud thareby the
oimplicity of the Gcnerel Electric syoten 1o closrly deronsirsted.

After tls Geceral Electric Comhaay becare actlively intercsted, Major
Armstrong eutkorired the Gsnaial Electrie Corpuny to conwtrvst 25 spocial
receivera for tesi purposes. After thowpo recelvers wore in s0rviceo tho
Coneral Zlectric Cowpeny profinced a nsoaplete line of Frequensy-motnlrtion
recelvers for hoxs wie.

A large rumber of demonsiraticna of frequency roiuniation versun compli-
tude modulation wero given. Trere tostes vors condicted In E2lsnectmdy for
the Pedoral Copmunicatione Cuzmdrceion, fuwy, Favy =nd Civil A¢ronsuiice
Authority veveonnol; as well mr = nuzber of other interested rorsonn. These
demcastrations, couplod with wany nov oxperizents lod to mumorone develep-
monts nov fornd excluwively in General Electsric frequerncy-molulated trune-
mitters. A ewmmery of these iests wsre given In the liny, Jime, and July

issues of the "Gererul Electric I\evmwa" Reyriats of those articles are
availeble in Publication GEA-3220
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ADVANTALTS OF FREQUESCY MOIULATION

The advanteges showr by test of freqisncy wmoiplaticn over sirplltude
nodialation are given belew,

1. A docided advontege of eignal plis noiss-to-polse retio i indicated.
In somo conditions thin frprovement ie as high as 20 to 25 decibels, This
manng there 1a o remarintlo fresdllom from alwospheriecs and mon-mwads atatice
sucih ag w-yay, antcmobile and aircre?t enzine ignition, commitetor zparking,
ote.

2., A nore definlie eand uniform soxvice area of the transmltter is es-
tablished., NFroquency-nwifulation wignsl nlus noise-to-noise yatio yzesine
high until the ficld intensily reackes a vsvy lcv value,

3. A ewaller geogrespiaical inbterfereice arca ie cbltained whon itwo Tre-
queasy-rodulated tramgidtiers are operatsl on the seme Frsqucucy oo compered
to amplitude-modulated transnitiers on ths suws fiegusnsy. Howing the
antannns in goms cages as 1ittle so 8 Pow Peet will canse ono fregusney-
modulsted station to come In and the othsr e to disapreasr oatirsiy, If
tvo equel powor tranemiticirs on amplitude modulat!cn wore uzed on hs saEs
frequency . there would te a heat or hetersiyuo deyending om their ’requencies,
which wenld destroy most of the gzerviee arca betwien the stationsy., Two
froquency-eodulated transnitiere on the o3ms frequency wmay to separated
very reedlly 17 the siygxelo are approximatoly the sene strepygth at 2 given
location by werely changing the antennzs or udding & reflsctur or director
for sigral reception.

h. A froguency-mréiiiated vadic Freguency supliPier is rwre efficient
than one for amplitude wodulation (Cleas 3) becewte radio Proquency modula-
tion can Be dops &t a lov level Tollowed by Clasa C power anplificetion
throughout the succeeding steges. Ordimarily in exm applituds-modiuizted
tranouliter the modulaticn equipment must be changed unlese the lirsar
Class B emplifiers with thelr resultant low officienmcy are added directly
onto the modplated stage. If awpilfiers for Frequency-uoduinted sirtions
are tc bs addod, it 1s merely necosrary to add a higher pows:'sd Clnes C
radio-frequency anplifier,

5. Because of the lmprovements in signnl plue noise-to-noisse ratio
obtainad with frequency modvlation, a given sorvice arsa can be covered
vith conziderably less puwsy than with sazpplitude sxdulation. Or conversely,
a comgidoredly larger aree. may be covered with tho msme powsr of t:cnemittere
whon coupared to emplitnile modulmticn.

6. ¥or a given pover output sweller radic-Prequcncy amplifier tubsp may
be wsed; inssmuch as the carxier letel iz tho saao Por zodulnted ard un-
modulatoed conditions in f“requency-wmcdulated awplilers wvhereosm In -mpli-
tuds-milulated amplifisre cexrier power cvipul iacreasss with moduletion or
the peak power oulput ie Tour times the cavrler power.
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FREQUENCY -MODULATION STANDARDS AND REGULATIONS

Because of the flnite number of
channels permissible in the present
broadcast band, holders of licenses en-
joy somewhat of a monopoly. It is vir-
tually impossible to obtain licenses for
conventional broadcast stations near any
centers of population.

With the advent of frequency modu-
lation, a number of new channels in the
ultra-high-frequency spectrum have be-
come available. In many cases coverage
on ultra-high frequencies exceeds that
of the conventional broadcast band due
to the static reducing qualities of fre-
quency modulation and the great reduc-
tion of interference on shared channel
operation.

The Federal Communications Commis-
sion has issued "Rules Governing High-
frequency Broadcasting" and "Standards
of Good Engineering Practice Concerning
High-frequency Broadcast Stations (43,000

Changed since Dec. 18, 1939

to 50,000 kilocycles)." These rules and
standards may be obtalned from the Secre-
tary of the F.C.C. Most station engineers
have coples of these publications.

The FM band covers the frequency
range of 42 to 50 megacycles. The lower
five frequenclies have been assigned to
noncommercial educational broadcast sta-
tions. The remainder of the band for com-
mercial stations is divided into four
service area classifications.

Transmitter power ratings have been
tentatively established to 250 watts,
1 kilowatt, 3 kilowatts, 10 kilowatts,
25 kilowatts, 50 kilowatts, and 100 kil-
owatts. All frequency modulation trans-
mitters for broadcast service have ex-
ceptionally high fidelity capabilities
when compared to present-day broadcast
equipment. In fact, the capabilities
are such that the studio technique may
require revision.

Keys 105, 106

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.
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THEORY OF FREQUENCY MODUILATION

A few brief statements regarding the
theory of constant amplitude wide-swing
frequency modulation are given for a
clearer understanding of the basic prin-
ciples involved.

In radio telephony it is required
to transmit both pitch and loudness of
sound; in amplitude modulation the time
rate of change of carrier amplitude is
proportional to pitch and the amount of
change 1s proportional to loudness. If
we substitute "frequency" for "amplitude'
in the above statement, we have a brief
description of frequency modulation.

It 1s well known that frequency
modulation should be avoided when trans-
mitting by amplitude modulation. Crys-
tal control and elaborate shielding are
used in present-day amplitude-modulated
transmitters to avold frequency modula-
tion. Similarly, amplitude variation
should be avoided in transmitting by
frequency modulation in order to obtain
interference suppression.

In order to minimize the variation
of amplitude (amplitude modulation),
speclally designed amplifier stages are
used 1n the transmitter. The receiver
contains an amplitude "limiter" also.
This in itself does not result in much
improvement 1n the signal-to-noise ratio;
1t is essential to arrange simultaneously
that the maximum frequency swing of the
carrier shall be greater than the maxi-
mum audio frequency, preferably five
times higher than the highest audio fre-
quency transmitted.

It should be remembered that in
amplitude modulation the band width is
always equal to twice the highest audio
frequency traismitted. This is not the

*Changed since Dec. 18, 1939.

case with frequency modulation; the bana
width is proportional to the audio volt-
age impressed, that is, "loudness." The
term percentage of modulation is not de-
fined as in amplitude modulation. How-
ever, 1if some definite maximum swing
such as plus or minus *75 kilocycles 1is
arbitrarily called 100 per cent modula-
tion, a lesser swing is frequently re-
ferred to as a percentage of the maximum
swing.

In order to convert from the modu-
lated radio frequency to the audio sig-
nal, the frequency-modulation receiver
contains the following devices: a
limiter, a slope filter, and a rectifier.
To achieve the same purpose in an ampli-
tude-modulation receiver, only a rectifier
1s required. This rectifier is commonly
called the "detector."

The limiter 1s a nonlinear device
which cuts off the peak of the radio-
frequency waves. It, therefore, will
eliminate the envelope variations of a
radio-frequency signal but will not
affect the frequency variations of that
radio-frequency signal, provided, of
course, that the voltage impressed is suf-
ficient to operate the limiter.

The slope filter is a device in which
the output voltage 1s dependent upon the
frequency of the input voltage. There-
fore, if a frequency-modulated signal of
constant amplitude is applied to the in-
put, the output will be the same fre-
quency-modulated signal but with an
emplitude modulation superimposed upon
it. This is, therefore, one of the
essential elements to demodulate or obtain
intelligence from our frequency-modulated
signal.



A Representative FM Listener Survey

The following study of the attitudes of present FM
receiver owners was made by Maxon, Inc., in order to
determine:

l. Why owners bought their present FM sets.
2. Owners present attitude toward FM,

3. The reasons for their present opinions
on FM,

The names of owners were secured through the cooperation
of FM stations who compiled the list from FM listeners
who had written to them. In each city the questionnaire
was sent with a letter on the station's letterhead and

signed by the station manager. Replies came to the station

and were forwarded to Maxon, Inc. for tabulation.



Why FM Recelver Owners
Have Bought Their Present Set

In all four of the markets studied TONAL QUALITY was the
leading reason for the purchase of FM receivers,

Why FM Receiver Owners Bought Their Present Set

New York Philadelphia Milwaukee Detroit
Number % Number % Number % Number %

Superior Tonal

Quality 206 39.1 121 36.5 65 35,3 29 40,2
Static Suppression 172 32.6 30 9.0 13 7.1 4 5.6
Advertising and

Publicity 84 15.9 29 8.7 17 9.2 8 1.1
Wanted Newest in

Radio 4 4,6 25 7.5 48 26.1 25 34,7
Superior Programming 14 2.7 120 36.2 30 16.3 4 5.6
Miscellaneous 14 R.7 6 1.8 2 1.1 - -
No Reason Given 13 .4 1 o3 9 4.9 P 2.8

527 100.0 332 100.0 184 100.0 72 100.0

Note: Some FM receiver owners gave more than one reason,



What FM Receiver Owners Find lMost Vital

in Their Present FM Reception - In Their Own Words

New York Philadelphia Milwaukee Detroit

Number % Number % Number % Number %
Higher Quality

Reproduction 286  40.6 107 28.0 88 37.9 38 40,9
Little or no Static 212  30.1 32 8.4 36 15,5 15 16.1
Miscellaneous Favorable 190 R27.0 71 18.6 39 16.8 15 16.1
Miscelleneous Unfavorable 8 1.1 8 Q.1 8 3.5 5 5.4
Higher Quality Programs 6 9 133 34.8 58 25.0 19 20.4
Prefer AM 2 o3 — — 3 1.3 1 1.1

No Answer - - 31 8.1 —_ _ -_— —_
704 100.0 382 100.0 252 100.0 95 100.0

Note: Many owners gave more than one answer to this question.



Has FM Lived Up to Expectations

The majority of owners appear to be glad they have

FM receivers.

FM has satisfied their expectations.

Owner Satisfaction with FM

New York Philadelphia Milwaukee Detroit
Number % Number A Number % Number %
Yes 305 72.5 193 71.5 116 66.3 39 56.5
No 86 20.4 51 18.9 48 27.4 27  39.2
Undecided 27 6.4 20 7.4 6 3.4 1 1.2
Did not answer 3 .7 6 2.2 5 2.9 2 2.9
421 100.0 270 100.0 175 100.0 69 100.0




FM vs. AM in FM Set Owner Preference

To eliminate the statement of differences in programming as
a reason for preferring one type of reception to the other

the Fil set owners were asked, "If your favorite radio program
should be on FM as well as AM, which banc woula you tune in?

Choice of Fil vs. AM for Reception of Same Program

New York Philadelphia Milwaukee Detroit
Number % Number % Number % Number Z
FM 325  T77.2 235 87.0 129 73.7 54 78.3
AM 35 8.3 13 4.8 18 10.3 9 13.0
Either 14 3.3 1 5.2 7 4.0 2 2.9
Did not answer 47 11.2 8 3.0 21 12.0 4 5.8
421 100.0 270 100.0 175 100.0 69 109.0




FM Set Owners Opinion of Relative

Tonal Quality of FM and AM

New York Philadelphia Milwaukee Detroit

Number % Number % Number % Number ¢

FM has Better Tone 350 65.8 R332  T74.4 125 67.2 51 66.:
FM has Static Suppression 131 24.6 47 15.1 38 20.4 15 19.«
No Difference 17 3.2 8 2.6 10 5.4 6 7.
AM has Better Tone 6 1.1 6 1.9 6 3.2 R 2.l
Other 3 .6 5 1.6 - - _— -
No Answer 25 4,7 14 4.4 7 3.8 4 5..
532 100.0 312 100.0 186 100.0 77 100,

Note: Several owners gave more then one reason.



M A X O N

E S E A

Number of Hours FM Receivers Are Used Daily

New York Philadelphia Milwaukee Detroit
Number % Number % Number % Number %
Less than 2 52 12.3 77 28.5 77 45.6 37  54.4
2 to 3 96 22.8 49 18.1 33 19.5 13 19.1
3 to 4 122 29.0 56 20.7 23 13.6 6 8.8
4L to 5 70 16.6 48 17.8 17 10.1 5 7.4
5 to 6 36 8.6 21 7.8 4 2.4 4 5.9
6 to 7 22 5.2 5 1.0 1 b — -
7 and over 23 5.5 6 2.2 14 8.2 3 bedy
No Answer — - 8 3.0 - - 1 1.4
421 100.0 270 100.0 169 100.0 68 100.0

|




M A X O N ¢« I N C.
R E S E A R C H
Prevalence of Special FM Antennae
New York Philadelphia Milwaukee Detroit
Number % Number % Number % __ Number b A
Have Special FM Antenna 2,1  57.7 135 50.6 40 22.9 28  41.2
Don't have Special
FM Antenna 177  42.3 132  49.4 135 77.1 40 58.8
418 100.0 267 100.0 175 100.0 68 100.0
Note: It is noteworthy that the majority of FM set

owners are satisfied with FM as shown by their
answers to Question 2, although only a small
percentage of owners have special antenna,
using instead the built-in antenna.
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ENCLOSURES IN BROADCASTING SALES PROMOTION BINDER

CONTENTS

The Equipment-reservation Plan
Radio Broadcasting Post War

Press Report

Ad calendcr, and 5 ad reprints (160-Bll,C2,170-Bk,
B11,179-B3 or B4)

Listen - It's M

FM Eye Opener

™M Primer

Electronics - A New Science for a New World

The Story of ™M -- A New Kind of Radio

Sightsceing at Home (television)

General Catalog Describing All the G-E Films
Available

How Electronic Tubes Work

How to Plan an FM Station

How W4TA Did It

50,000 Watts of ™M

M Broadcast Transmitter

How to Make Measurements in FM Transmitters
Columbia's %0-MC Emergency M System

M Transmitter Visualizer

50 KW Transmitter Amplifier

10 KW Transmitter Amplifier
1000-Watt Transmitter Amplifier
250-Watt Transmitter Bulletin

WM Circular Antenna Article
Single-bay Circular Antenna
Two-bay Circular Antenna

Four-bay Circular Antenna -- 3 kw
Four-bay Circular Antenna -- 50 kw
Eight-bay Circular Antenna drawing

S-T Transmitter
S-T Receiver
S-T Transmitter Antenna

M Station Monitor
Monitor

Monitor Amplifier
JCP 10 Spcaker
Radio Transmitting Tubes

5 copies - The Equipment Reservation Plan with
Reservation forms from inside clipped to out =
side of plan.

Pm .NO.

ETR-5
ETR-3

ETR-9

175-3019-1

13-171-A
13-2034
13-197
GED-1028-4
GES-3021-A
GES-3119

GES-402-J
GEA-L4116

GED-915
ETR-12
ETR-11
ETR-1k
GED-968
ETR-7

GES-1713
RA-3331-C
RA-3333-D
GEA-3484-A
GEA-3327-C

GEA-4095
Spec.
Spec.
Spec.
Spec.
Spec.

RA-3336-C
BRD-112
RA-3370-A

ETR-10
Spec.

Spec.
Spec.
GEA-3315

ETR-5

Additional copies can be obtained from Electronics Advertising Office,
6 State Strect, Schencctady





