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Transmitter and receiver units can be 
removed and replaced in a few seconds. 

FEDERAL'S MOBILE RADIOTELEPHONE units are especially designed to 
save time and money on inspection and maintenance. Both the trans-

mitter chassis and the receiver chassis slide out like a desk drawer— 
can be completely removed and replaced in a matter of seconds. 

All connections are made or broken automatically, by perfectly-
aligned plug-in connectors on the rear of the chassis and the inside of 
the housing. This not only saves valuable time, but avoids the possi-
bility of making incorrect connections when a unit is replaced. 

This "instant interchangeability" is just one of the many outstand-
ing features of Federal's mobile FM radiotelephone equipment. Every 

component is designed for the convenience and economy of the men 
who use it — and its dependability and performance are backed by 
Federal's 37 years of research and experience in building better com-
munications equipment. Write Federal today for complete information. 

Dept. 1720. 

Federal Telephone and Radio Corporation 

KEEPING FIEDERAL YEARS AHEAD... is IT&T's world•wide 
research end engineering organization, of which the Federal 
Telecommurication Laboratories, Nutley, N. J., is a unit. 

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Canada — Federal Electric Manufacturing Company, Ltd., Montreal, R. O. 

Export Distributors: — International Standard Electric Corp. 67 Brood St., N.Y. 



TO MEASURE 
• RESISTANCE 

• INDUCTANCE 

• CAPACITANCE 

• STORAGE FACTOR 

• DISSIPATION FACTOR 

IN 

ANY LABORATORY 

einA.On0. 

TN ANY laboratory where electrical equipment 
± is used this self-contained, portable, direct-
reading bridge is indispensable. It is always set 
up and ready for immediate use. Its accuracy is 
sufficient for the majority of routine measure-
ments over these very wide ranges: 

RESISTANCE: 1 milliohm to 1 megohm 

INDUCTANCE: 1 microhenry to 100 henrys 

CAPACITANCE: 1 micromicrofarad to 100 
microfarads 

STORAGE FACTOR (X R): .02 to 1000 

DISSIPATION FACTOR (R/X): .002 to 1 

The bridge includes built-in standards, bat-
teries, a 1000-cycle tone source for a-c measure-
ments, a zero-center galvanometer d-c null de-
tector and terminals for a headset for 1000-cycle 
null detection. Provision is made for use of an 
external generator for measurements over a 
wide range from a few cycles to 10 kilocycles. 
Direct-reading dials add greatly to the ease and 
rapidity with which measurements can be 
made. 

TYPE 650-A IMPEDANCE 

BRIDGE $ 240.00 

Write for complete information 

This useful accessory converts the Type 650-A bridge 
to a-c operation. It includes a vacuum-tube oscillator, 

amplifier, and rectifier for providing dc for the 
bridge. All are mounted in a metal cabinet with top 
control panel which replaces the wooden cover used 
on the battery compartment. The sensitivity of the 

bridge is increased greatly with this oscillator-
amplifier for both a-c and d-c measurements. TYPE 
650-P 1 OSCILLATOR-AMPLIFIER — $ /50.00. 

GENERAL RADIO COMPANY 
90 West St., New York 6 920 S. Michigan Ave., Chicago 

Cambridge 39, 
Massachusetts 

950 N. Highland Ave., Los Angeles 38 
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DOUBLE CUBICLE, 5 KW UNIT, rear 
view, showing the compact but un-
crowded arrangement of compo-
nents. Large rear doors are interlocked 
for safety, provide easy access for 
maintenance or adjustment. 
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PHASING EQUIPMENT 

9 

Raytheon's specia;ists, cooperating with your consultant and 

station engineers, are prepared to custom-build directional 

antenna phasing and tuning equipment that will produce 

optimum results with your proposed or existing transmitting 

equipment. Engineered for maximum efficiency and stability 

. . . designed for utmost ease, economy and safety of opera-

tion ... styled for ultimate appearance, convenience and 

accessibility — in the size to spit the power and special char-

acteristics of your installation. 

TRIPLE CUBICLE, 10 KW UNIT shows con-
venient arrangement of power and phas-
ing controls, line current and input meters. 
Counters and panel lights indicate the set-
ting and directional pattern in use. Safety 
doors exclude unauthorized personnel. 
NOTE: Cabinet design and number of 
cubicles is determined by equipment re-
quired — not necessarily by KW output. 

SINGLE CUBICLE, 1 KW UNIT 
illustrates the handsome appear-
ance of the heavy gauge steel 
and channel iron cabinet. Modern 
two-tone chrome-trimmed design 
adds smart style to any station. 

PROMPT DELIVERY ... usually in 60 days or less. Call 
your Raytheon Broadcast Representative for complete in-
formation or — Write for Bulletin DL- R - 444. 

• 

COMMERCIAL PRODUCTS DIVISION • 

Industrial and Commercial 

BOSTON, MASSACHUSETTS 
Chris F. Brauneck 
1124 Boylston Street 
KE. 6-1364 

CHATTANOOGA, TENNESSEE 
W. B. Taylor 
Signal Mountain 
8-2487 

Electronic Equipment, FM, 

CHICAGO 6, ILLINOIS 
Warren Cozzens, Ben Farmer 
COZZENS & FARMER 
222 West Adams Street 
Rcn. 7457 

DALLAS 8, TEXAS 
Howard D. Crissey 
414 East 10'h Street 
Yole 2-1904 

WALTHAM 54, MASSACHUSETTS 

AM and TV Broadcast Equipment, Tubes and Accessories 

LOS ANGELES 15, California 
Emile J. Rome 
1255 South Flower Street 
Rich. 7-2358 

NEW YORK 17, NEW YORK 
Henry J. Geist 
60 East 42nd Street 
MU. 2-7440 

SEATTLE, WASHINGTON 
Adrian VanSanten 
135 Harvard North 
Minor 3537 

WASHINGTON 4, D. C. 
Raytheon Manufacturing Co. 
739 Munsey Building 
Republic 5897 

EXPORT SALES — Raytheon Manufacturing Company, International Division, 60 East 42nd Street, New York 17, N. Y., MU. 2-7440 
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THIS MONTH'S COVElt 
The Klystron tube, a wartiln , 

contribution of Sperry Gyn, 
scope's tuhe-development groi;,. 
was not immediately credited 
with having commercial, peace-
time applications. 

However, research on radio 
lay systems disclosed that Kb - 
strong have features that gis, 
them certain advantages o‘ cr 
other tubes for microwave trans-
mission. Now, for example, the 
are employed in the AT & T 
relay systim between New York 
and Boston. 
The disadvantages of relit tis.1, 

high cost and short life are being. 
overcome in the course of in-
creased production. This month's 
cover shows four standard type-
of Klystrons. 

Semi-Annual 

COMMUNICATIONS 

DIRECTORY ISSUE 

Containing the revised directory of all the police, 

Fire, Forestry, and Railroad Radio Systems in the 

U.S.A. 

The July issue of FM and TELE-

VISION will contain our newly re-

vised Communications Directory, an 

exclusive feature so highly valued by 

communications engineers and super-

visors. 

Each listing will show the mailing 

address of the headquarters stations, 

call letters, number of associated 

mobile units, frequency, type of modu-

lation, and make of the principal 

equipment used. 

In addition, the July number will con-

tain special articles, now in prepara-

tion, giving detailed information, dia-

grams, and photographs of new com-

munications equipment and types of 

installations. 

DON'T MISS THIS VERY 

IMPORTANT ISSUE' 

NOTE TO ADVERTISERS: 

Space reservations should be made 

by June 1st. Copy must reach our 

New York office by June 20th 

Entered as second-class matter. August 22, 194.1. at the Post Office. Great Itarrington. Mass.. under the Act of March 3 
1879. Additional entry at the Post Office. Concord. N. 11. Printed in the U. S. A. 

MEMBER, 
AUDIT 
BUREAU OF 
CIRCULATIONS 



CUSTOM 

SET- BUILDERS 

ISSUE 

FOR THE LATEST 

IDEAS IN CUSTOM 

BUILT FM AND 

TELEVISION SET 

INSTALLATIONS 

SEE THE JUNE 

ISSUE OF FM AND 

TELEVISION MAG-

AZINE. ALL THE 

LEADING TYPES 

OF FM AND TV SETS 

WILL BE REPRE-

SENTED, WITH PIC-

TURES OF NEW AND 

UNUSUAL EXAMPLES 

OF FINE HOME 

INSTALLATIONS 

• 

WATCH FOR 

THIS ISSUE 

1. SET PRODUCTION 

'2. THE CoY SPEECH 

3. FM-TV COMPETITION 

I. l'nuloction of home radio sets by 
l{M A members in February shows up in 
thi› month's Production Barometer as 
previously predicted here. 

Although FM and TV sets are at low 
levels compared to AM, the FM and TV 
production for January and February 
shows gains in 1948 over 1947, while AM 
sets are down considerably. 
The actual figures for the two months 

put FM up 172,000 in '48 over '47, TV up 
54,000, and AM down 463,000. While 
this represents a net loss of 137,000 units. 
it means substantial dollar gain. 

It must be borne in mind, and this point 
should be emphasized, that the AM fig-
ure includes export, automobile, and port-

O 
O 
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TV 
FM 
AM 

1947 
TOTALS 

178,571 
, 75,104 

16,342,002 

AM 

FM 

 TV r-r--1  
° JFMAMJJASOND JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND 
M--1947-.1 TV 1948 FM 1948 • 4 AM 1948 
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able receivers. Since there are no FM and 
TV sets in these categories, and since 
RMA's monthly figures do not disclose a 
breakdown of AM models, no adjustment 
ran be made in the Production Barometer 
for purposes of more accurate comparison. 

Incidentally, Delco has been working on 
an FM automobile set for over a year. 
Presumably, designs are ready for pro-
duction whenever the sales department 
gives the signal. No doubt other manufac-
turers are making similar preparations. 
FM tests made by Delco engineers in 

the Michigan area showed excellent re-
sults. That section is known for adverse 
AM receiving conditions. However, solid 
FM reception was obtained over sur-
prisingly long distances, without the 
fading which characterizes AM reception 
on the highways and in the cities. 

February RMA figures showed a pre-
ponderance of floor models in the FM 
category, amounting to 64% as against 
36% table types. TV sets were divided 
between 29% floor models and 71% table 
types. While no exact figures are avail-
able, FM and TV dollar volume is now 
running well ahead of AM. 

2. In the course of his speech during the 
March I.R.E. convention, FCC Chairman 
Coy 1 dwelt at length on a very touchy 
subject, that is, the limitations of the 

(Continued on Page 10) 
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FM-AM-TV Set Production Barometer, based on montly figures released by the: RMA 



The battle 

of the 

atoms 

A Bell Laboratories corrosion en-
gineer examining samples daring 
an exposure test on corrosion-
resistant finishes and alloys. 

Telephone equipment is constantly at war against in-
visible forces of nature which seek to take it apart, atom 
by atom. On all fronts, Bell Laboratories chemists must 
fight corrosion — an enemy able to make a telephone 
circuit noisy or perhaps to sever it altogether. 

An example: for years lead cable had lain protected in 
wooden ducts. Then in certain areas something began 
to eat the sheath, exposing wires to moisture. Corrosion 
chemists of the Laboratories were called in. The corro-
sion, they found, came from acetic acid generated in the 
wood during the preservative treatment then in use. They 
pumped in neutralizing ammonia. Corrosion stopped. 
Now telephone duct wood is controlled for acidity. 

In a large city, smoke-polluted air was coating the silver 
surfaces of contacts with sulphide. Noisy circuits re-
sulted. Chemists discovered minute traces of sulphur 
vapor in the air. They filtered incoming air with activated 
charcoal. Today, the latest telephone contacts are of 
palladium — not affected by sulphur. 

Corrosion in metals is only one type of deterioration 
which engages Bell chemists against hostile forces. Plas-
tics, paper, metals, rubber, textiles, coils, waxes and woods 
all have enemies. But knowledge, and persistence, are 
steadily winning out—to the benefit of the telephone user. 

; 46%witi. < leirrae 
BELL TELEPHONE LABORATORIES 

PIONEERS IN THE RESEARCH OF FM RADIO 

AND TELEVISION, AND ACTIVE IN DEVELOP-

ING IMPROVEMENTS IN BOTH FIELDS TODAY 

April 1948 — formerly FM, and FM RAmo-ELEcTRomcs 5 



LETAndie,te DO IT: 
The Monona Broadcasting Company, 
Madison, Wisconsin, had the money 
but no station. Faced with "impos-
sible" allocation difficulties, they called 
on Andrew engineers, who succeeded 
in finding a frequency and designing 
a directional antenna system. Thus, 
WKOW was born. Within ten months 
after the construction permit was 
granted, Andrew engineers completely 
designed, built, tuned, and proved per-
formance of a six-tower 10 kw. station 
— an unusually difficult engineering 
feat accomplished in record-smashing 
time. A complete "package" of Andrew 
transmission line and antenna equip-
ment was used, again emphasizing An-
drew's unique qualifications: Complete 

engineering service with unsurpassed 
equipment. 
Mr. Harry Packard, General Man-

ager of WKOW, wrote: 
"Speaking for the entire staff of 

WKOW,1 would like to congratulate 
the Andrew Corporation on the re-
markable engineering job it performed 
in helping us get WKOW on the air. 

in feel that the technical perfection 
of our installation is due in great part 
to the efficiency of Andreu, equipment 
and engineering service. 

In particular we wish to thank Mr. 
Wilt Kean of the Andrew Broadcast 
Consulting Division who was respon-
sible for conceiving and designing the 
installation, supervising construction 

of all antenna equipment, and 
doing the final tuning and cov-
erage surveys." 
A total of 13,618 feet of An-

drew transmission line and 
complete phasing, antenna tun-
ing, phase sampling and tower 
lighting equipment went into 
this job, complementing the 
best in engineering with the 
ultimate in radio station equip-
ment. 

So, just write Andrew when 
you are ready to enter the 
broadcasting field. Andrew will 
get you on the air. 

3r , 3 EAST 75th STREET • CHICAGO 19 

TRANSMISSION LINES FOR AM, FM, TV • DIRECTIONAL ANTENNA EQUIPMENT • ANTENNA 
TUNING UNITS • TOWER LIGHTING EQUIPMENT • CONSULTING ENGINEERING SERVICE 

CORPORATION 

TEIKNOTES 

WDTV Pittsburgh: 

Construction has been started on the third 
DuMont television station, in Pitts-
burgh's Braslear Reservoir district. Ef-
fective radiation will be 14.25 kw. on 
video, and 9.45 kw. on audio. 'l'est pattern 
transmission is scheduled to start in Sep-
tember. and programs in December. 

TV Network Lineup: 

As of April 1st. 161 stations affiliated with 
the four major networks have been 
granted TV construction permits or have 
applications pending. Here are the figures: 
MBS 8 CP's 23 Applications pending 
ABC 12 CP's '24 Applications pending 
CBS 13 CP's 3e Applications pending 
NBC 33 CP's 16 Applications pending 
What realignment may take place before 
actual TV network operation starts is 
purely a matter of conjecture now. 

Union Problem Sealed: 

Programwise, one of television's most 
serious problems was settled on March 18, 
when an agreement was signed by the 
American Federation of Musicians and 
the four major networks under which 
AFM members may perform on television 
shows. The agreement also covers the 
televising of shows also broadcast by FM 
and AM. 

Upper-Band Television: 

Major Edwin H. Armstrong has applied 
for an experimental television station to 
operate on 480 to 500 me. with 50 kw. 
This action was taken in response to FCC 
Chairman Coy's insistence that work he 
started actively in the upper television 
hand. Expectation is that FM will be used 
for both video and audio transmission. 

TV in Boston: 

Yankee Network is putting on public tele-
vision shows to acquaint the Boston audi-
ence with TV, although their new station 
is not completed. Field television equip-
ment. used for this purpose, has proved 
highly effective as advance promotion. 

DuMont Affiliate: 

Station WNHC-TV New Haven will oper-
ate as a member of the DuMont net when 
it goes on the air about May 1st. Manager 
of the Connecticut station is James T. 
Milne. 

TV Receiving Antennas: 

A forthcoming article in FM and TELE-
VISION will offer a practical antenna de-
sign for use where high-gain reception is 
required from stations in two or more 
different directions. 

6 FM AND TELEVISION 



DEDICATED TO 

THE CONSTANT 

BETTERMENT 

OF SOUND 

ONE STANDARD 

OF QUALITY 

0 N L Y. .. T H E 

HIGHEST 

250 W. 57H ST. NEW YORK 19 • 1161 N. VINE ST., HOLLYWOOD 38 

ALTEC LANSING SCIENTISTS DISCLOSE 
BASIC IMPROVEMENTS IN HIGH QUALITY 
SOUND REPRODUCTION IN NEW SPEAKERS 

NEW 603B MULTICELL 
DIA-CONE SPEAKER 
The new 603B Multicell Dia-cone 

speaker is as superior to the origi-
nal 64)3 Model as the 603 was supe-
rior to its competitors. The new 
603B has a 30% larger Alnico V 
permanent magnet; massive circu-
lar magnetic circuit; almost 100% 
increase in acoustic efficiency (2.5 
db increase o% er the 603). 

SPECIFICATIONS 
Angle of Horizontal 

Distribution  60° 
Angle of Vertical 

Distribution  40° 
Power Rating  25 watts 
Voice Coil Impedance.  8 ohms 
Required Amplifier 
Output Impedance 6-10 ohms 

Voice Coil Diameter 3" 
Weight  18 lbs. 
Speaker Diameter   15-3/16" 
Depth  7" 

4. NEW MODEL 634B DUPLEX SPEAKER SHOWS 
REMARKABLE EFFICIENCY AND PERFORMANCE 

Authorities on sound quali:y— 
the experts in the broadcasting, 
recording, and motion picture in-
dustries—who considered the pre-
vious Altec Lansing Duplex 
speaker ( the 604) as the finest two-
way speaker unit that science has 
produced, were literally thunder-
struck when they listened to "pre-
views" of the new improved Model 

601B Among outstanding now fea-
tures are: 1,000 cycle crossover 
frequency using the new N-1000B 
network with adjustable high fre-
quency control; an exclusive Altec 
Lansing development used with 
the high frequency metal dia-
phragm to smooth the frequency 
response beyond belief from 1,000 
cycles to 16,000 cycles. 

SPECIFICATIONS 
Angle of Horizontal 
Distribution  60° 

Angle of Vertical 
Distribution  40" 

Power Rating  30 watts 

Network Impedance ... 16 ohms 
Required Amplifier 
Output Impedance ... 8-16 ohms 

Diameter  15-3/16" 
Depth  11 1A" 
Weight  40 lbs. 

NEW MODEL 600 B NEW 8" MODEL 400 El 
DIA-CONE SPEAKEi DIA-CONE SPEAKER 

• Greater quality per dollar" de-
scribes the new low-priced high 
quality 600B Dia-cone speaker 
unit. Because of the high efficiency. 
small space requirements, light 
weight and superior quality of re-
production, the 600B is ideal for 
home use. sound reinforcementsys-
tems and industrial applications. 

SPECIFICATIONS 
Power Rating  20 watts 
Voice Coil Impedance 8 ohms 
Required Amplifier 
Output Impedance — 6-10 ohms 

Voice Coil Diameter 3" 
Speaker Diameter  12'4" 
Depth  5' 
Weight  12 lbs 

A low-priced high quality unit 
with a much higher efficiency than 
is found in ordinary 8' speakers: 
important in use with amplifier ca-
pable of delivering only from 5 or 
6 watts. Exceptionally high power 
rating results from Altec Lansing 
design and use of a large Alnico V 
permanent magnet. 

SPECIFICATIONS 
Power Rating  12 watts 
Voice Coil Impedance 8 ohms 
Required Amplifier 
Output Impedance  4-8 ohms 

Voice Coil Diameter ni" 
Speaker Diameter  8'/4" 
Speaker Depth 3N," 
Weight  4 lbs. 

(______, SEND FOR ILLUSTRATED BROCHURE 

/ THE NEW IMPROVED LINE 

  OF ALTEC LANSING HIGF QUALITY SPEAKERS 

NAME 

BUSINESS 

ADDRESS   

CITY  STATE  

Altec Lansing Corporation, 
one of the world's largest 
makers of professional and 
theatre-type speaker systems, 
has announced a new, basic-
ally improved line of general 
purpose, high quality 
speakers. Altec scientists call 
attention to the fact that these 
new speakers,—constituting a 
complete new line— have been 
fundamentally re-engineered, 
and are the result of the 
application of new scientific 
discoveries resulting from in-
tensive original research in 
Altec Lansing laboratories; 
they are not, it is emphasized, 
mere modifications or " re-
working" of present models. 
The new line of speakers is 
offered "with the fullest con-
viction that never before has 
such a superb group of 
speakers been presented to a 
discriminating and quality-
conscious public." 

FREQUENCY RESPONSE 
CURVES PUBLISHED IN 
ILLUSTRATED BROCHURE 

With the announcement of 
the new line of speakers, Altec 
Lansing announces that fre-
quency response curves will 
be published on all its 
speakers. These curves are 
guaranteed to be accurate, de-
pendable and true reproduc-
tions, made on production run 
speakers with equipment used 
by Motion Picture Research 
Council for establishing 
speaker system standards in 
the motion picture industry. 

LTEC 
LASS) ION 

USE ADDRESS NEAREST fOR: 

250 W. 57th St., New York 19 

1161 N. Vine St., Hollywood 38 

I. 
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EXPERIENCE 

PLUS 

COOPERATION 
DOES IT! 

There's a lot of satisfaction in 
working with radio engineers who 

know exactly what they need to get 

top efficiency from the transmitter. 

To their specifications Blaw-Knox 

applies an experience in antenna 

tower building that dates back to the 

days of "wireless" . . . Together we 

get results that reflect credit on our 

structural designers and the station's 

technical experts . . . If your plans 

call for more effective coverage or 

directional changes we would wel-

come an engineering interview at 

your convenience. 

BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 

2046 FARMERS BANK BUILDING 

PITTSBURGH 22, PA. 

4
 Blaw-Knox 550' Heavy Duty Type 1-140 Tower sup-
porting a Federal 8 square loop FM antenna 
74' high. Station WTMJ-FM, Richfield, Wisconsin. 

FM AND TELEVISION 
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BROWNING FM TUNER WITH SELF-CON-

TAINED POWER SUPPLY, TO OPERATE ANY 

HIGH-FIDELITY AMPLIFIER AND SPEAKER 

OR ANY EXISTING AM RECEIVER 

Performance Proves the Browning FM Tuner to Be Truly a 

PRODUCT OF CONTINUING RESEARCH 
CHECK THESE FACTS by your own com-

parison tests: As the result of a continuing 

program of research on FM tuner circuits, 

the performance of the BROWNING RV- 10 

tuner is winning more and more acclaim 

among both listeners, engineers, and custom 

set- builders. 

AUDIO OUTPUT: Flat within 

10 cycles to 15,000 cycles. 

quality is limited only by 

amplifier and loudspeaker. 

11/2  db from 

Thus, the audio 

the associated 

DRIFT: Two minutes after the RV- 10 is 

switched on, no further readjustment of 

tuning is required. BROWNING research 

has eliminated drift from this Tuner. 

NOISE REDUCTION: Sensitivity and limiting 

action are such that noise reduction is better 

than 20 db with a 7- microvolt signal, 32 db 

at 10 microvolts, and 51 db at the 50-

microvolt signal level. 

We would like to emphasize that these are 

not mere;y the characteristics of one, special 

RV- 10, but of every RV- 10 Tuner when it 

passes final inspection at the BROWNING 

plant. For details and prices, address: 

SPECIALISTS IN GENUINE ARMSTRONG FM TUNERS SINCE 1940 

Browning Labs., Inc. 
750 Main Street, Wincilester, Mass. 

In Canada, Address: 

MEASUREMENT ENGINEERING, Ltd. 

Arnprior, Ontario 

.1pril I94s formerly .11, and ¡"JI It mno-ELF:untoNics 

BROWNING LABORATORIES, Inc. 
750 Male St., Winchester, Mass. 

Please send me technical detcils and prices on the following Browning 
precision products: 

FM Tuners 
FM-AM Tuners 
Frequency Meters 

WWV Frequency Calibrator 
Laboratory Oscilloscope 
Capacity Relay 

Name  

Address  

Company Connection  

9 



Special Services Directory 

FREQUENCY MEASURING 

SERVICE 

Exact Measurement s• or any time 

RCA COMMUNICATIONS, INC. 

64 Broad Street. New York 4, N. Y. 

THE WORKSHOP 

ASSOCIATES 
INCORPORATED 

Specialists in 

High-Frequency Antennas 

66 Needham St., Newton Highlands, Mam. 

Bigelow 3330 

euifom-eudi 
SPEECH INPUT EQUIPMENT 

U. S. Recording Co. 

1121 Vermont Avenue 
Washington 5, D. C. 

District 1640 

diez 

TOWER LIGHTS 
1-- ' 

— OBSTRUCTION LIGHTS 

CODE FLASHERS 

HUGHEY & PHILLIPS 
326 North La Cienega Blvd. 

Los Angeles 36, Calif. 

RATES FOR 

BUSINESS CARDS 

IN THIS DIRECTORY 

$10 Per Month for This Standard 

Space. Orders Are Accepted 

for 1 2 Insertions Only 

ELECTRONIC ENGINEERING 
MASTER INDEX 

CONTAINS the most complete bibliography avail-
able on Frequency Modulation. Teleyisi .... , L HF, 
Broadcasting, Radar, and over 100 other topics. 

1925-1945 edition 517.50 
1935-1915 edition  5 6.00 

negrri rt,retture fin request 

ELECTRONICS RESEARCH PUBLISHING CO 

Dept A 2 West 46th St, N Y 19 

WHAT'S NEW 
(Continued from l'age 4) 

lower TV band, and the shift to the upper 
band. 

Certainly, no one could do a more seri-
ous disservice to present television activi-
ties than to encourage the public to think 
that low-band operation will be shifted 
to higher frequencies at some time in the 
near future. On the other bland, television 
is expanding not at a slow and constant 
rate, but at a fast and accellerating pace 
that is hastening the day when added 
channels will be required. 

In fact, if Chairman Coy's prediction 
that he expects to see " all television 
channels in the nation's 140 metropolitan 
districts assigned within the next 14 
months" is realized. then television will 
be confronted in 1949 or 1950 with a limi-
tation due to lack of low-band channels. 

It now seems certain that this stopping 
point will be reached long before research 
a lid development can produce high-band 
transmitters and receivers. 

Altogether, it is a delicate situation. 
There is a emptation to avoid the prob-
lem by refusing to acknowledge that it 
exists. But that is hardly a constructive 
attitude, particularly at a time when, 
as Chairman Coy pointed out, " televi-
sion broadcasting service and the land 
mobile services each are competing for 
the use of the same band of frequency", 
and that " the Commission has pointed 
out the inadequacy of ( low-band) chan-
nels." 
Why was this subject brought out for 

discussion at the most important meeting 
uf radio engineers held during the year? 
What is the background of FCC thhiking 
on this subject? What basis has been laid 
by the Commission for any action that 
may be taken to accelerate the shift of 
televisión to the upper band? In short, 
was this frequency problem the only sub-
ject at hand for an address to IRE mem-
bers, or was it a firm first step toward 
furthering a plan under development at 
the FCC? 

Searching for background information 
that would give some clue to these ques-
tions, we came upon the transcript of 
t he press conference held in the New Post 
Office Building, Washington, D. C.. on 
January 15, 1945, following the release of 
the FCC's proposed frequency allocations 
to non-Governmental services. 
Former Commissioner E. K. Jett pre-

sided over the conference, assisted by 
Comdr. Paul I). Miles. chairman of the 
Interdepartment Radio Advisory Com-
mittee, IRAC members Dr. J. H. Del-
linger, Capt. E. M. Webster, Col. A. G. 
Simpson, and Comdr. Budlong. with 
- George P. Adair then FCC chief engineer, 
Charles R. Denny then FCC general 

See page 32 for the complete text of Chairman 
Coy's remarks on television frequeneielt. 

Copies are probably available front Ward & Paul, 
1760 Pennsylvania Avenue, Washington 6, D. C. 

counsel, and Dr. L. P. Wheeler then of 
the FCC Engineering Department. 

In his greeting to the press, Mr. Jett 
said: "I notice that there is a public 
stenographer present. I suppose we will 
have to carefully weigh our words, be-
cause we are going to have a verbatim 
transcript." Here are some questions and 
answers from that transcript: 
Mn. SLEEPER: Is there any explanation 
available at this time as to why television 
is being put back to the 44-mc. band and 
up. when apparently it will he far more 
subject to interference than FM would be 
if it were left there? 
COMB. JETT: . . . While we feel that tele-
vision should go ahead promptly as soon 
as manpower and materials become avail-
able, under the existing standards which 
were adopted in 1941 for commercial tele-
vision service, we nevertheless believe 
that le channels assigned for the 6-mc. 
operation are insufficient for a truly na-
tion-wide competitive system of televi-
sion. 

Therefore, the report encourages the 
development of frequencies above 480 
me. for the so-called higher-definition and 
color systems of television. And we have 
reason to believe that those frequencies 
will be developed in due time, and that 
the industry will be able to recommend 
standards with respect to those frequen-
cies. 

. . . You might say to me: " Well, the 
interference problems, insofar as televi-
sion is concerned, would be just as bad 
with FM." As an engineer. I will agree 
with that. However, FM is to be started 
mid developed as a permanent broadcast-
ing service for the future. Television may 
or may not be a permanent service in the 
bands below 425 mc. because we are en-
couraging the development of television 
above 480 mc. We fully expect. after a 
number of years, that the truly competi-
tive operations in this Country will be 
in the bands above 480 mc. Therefore, 
of the two services, when you consider 
that we must select between one and the 
other, the 6-mc. television service will 
be of a temporary character. I admit, of 
course, that the temporary character may 
extend for some years. Therefore, the 
service that is temporary in character 
should take the interference, not the one 
that will be with the public throughout 
the entire future. Mr. Adair also reminds 
me that our television standards for 
primary service afford protection only to 
the 500 microvolt-per-meter contour. 
M R. WOOD (Columbia News Bureau): 
"Does the report mean to imply that the 
higher frequencies will not be open to 
commercial television?" 
Comit. JETT: . . . I can assure you that 
just as soon as the industry can demon-
strate that frequencies above 480 mc. are 
ready to go on a commercial basis, the 
Commission will certainly adopt commer-
cial rules and regulations and standards. 

(Continued on Page 12) 
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and permit that service to proceed com-
mercially." 

Reviewing Chairman Coy's remarks in 
the light of statements by FCC officials 
who took part in setting up the existing 
allocations, it seems that either the Chair-
man used very poor judgment in making 
such a point of upper-band television on 
this particular occasion, at a time when 
present progress could be badly upset 
by any official threat of low-band obso-
1.•,,ence, or else he did it deliberately. In 
the latter case, it appears that the FCC 
is either undertaking to advance some 
ideology of its own. established perhaps 
prior to January, 1945. or is undertaking 
to implement the shift of television to the 
upper band in order to give communica-
tions the lower television band. 
One thing is sure: Chairman Coy ma , 

not completely frank. This opinion is itch! 
by a considerable number of radio execu-
tives and engineers. In the best interests of 
both the public and the industry, he 
should issue a further statement to clarify 
the doubts he has created. FM managed 
to recover quickly from the shift in fre-
quencies made during Paul Porter's ad-
ministration. He promised that 10-kw. 
new-band transmitters would be " im-
tnoliatelv available", but it took the in-
dustry two years to even start them in 
pro<luction. 
There is every reason to expect that 

Chairman Coy has a better understanding 
of industry problems, and a more cooper-
ative attitude in finding practical solu-
tions. Surely, then, he must clear up the 
doubts created by his speech at the IRE 
Convention. If the FCC has already for-
mulated plans for shifting television, a 
time schedule should be worked out be-
tween the Commission, the manufac-
turers, and the broadcasters — not in 
star chamber discussions by the Com-
mission alone. 

3. Proponents of television are pre-
dicting that they will soon take over the 
major part of the radio audience. Fact is 
that, before TV, the AM'ers were losing 
listeners at a rate they should have recog-
nized as alarming. 
Of course, claims of the TN' broadcast-

ers are based on the assumption that, by 
the time the novelty wears off, television 
programs will be good enough and sets 
will be cheap enough to build a mass-
market audience. 

Unless audio broadcasters start soon 
to adopt aggressive, forward-looking pro-
gram policies such as appear to be shap-
ing up in the TV group. they may lose 
their listeners by default. 
The ease and low cost of putting phono-

graph records together and calling them 
shows or programs is lulling all too many 
AM broadcasters into a lethargy from 

(Concluded on l'age 13) 
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which they may not awake until it is too 
late. We are sorry to hear that many FM 
stations are in that category, too. 
We've noticed another angle to thib 

situation lately. WQXR built its fame 
and success around the AM transmission 
of formal music on records. It used to be 
a real treat to hear them, when we were 
in New York City, particularly the pro-
grams which included recordings of selec-
tions seldom heard on other stations. 
Out in Great Barrington, we can't get 

WQXR, but since The Times upped the 
power of WQXQ, the affiliated FM sta-
tion, we get those programs once more. 
But what a difference now! What used to 
be delightful music before we got into FM 
listening habits sounds flat and dull and 
lifeless. It doesn't even compare with 
live talent shows coming from Hollywood 
on 5,000-cycle lines! 
Our complaint is not against recorded 

programs, however, but against the use of 
low-quality records with high-quality FM 
transmission. We have heard transcrip-
tions on such stations as WGFM Sche-
nectady and WSFL Springfield, for ex-
ample, that far surpass the live network 
shows. But deliver us, and the rest of the 
FM listeners, from those commercial 
pressings! 
And this brings us back to a long-

standing conviction. We still hold that 
most of the poor programming would be 
corrected quickly if station owners and 
their executive staffs spent a few hours a 
week together, listening critically to their 
own broadcasts on a radio receiver — 
not a studio monitor speaker. 
The television broadcasters do that. 

We know, for example, that the most 
critical member of WABD's audience is 
Dr. Allen Du Mont. He doesn't do his 
looking at the studio monitor, either. He 
has a receiver built into his office, he has a 
set at home, and has even installed one at 
his country club. And we'll wager that 
every member of the WABD staff knows 
how closely he watches the programs from 
his station. We can't say that of any FM 
or AM station owner we know, and we 
know quite a number. 
Maybe television will cut deeply into 

the present audio audience, but we be-
lieve that if the executive and engineering 
staffs at every FM station would listen 
to their programs as carefully as the TV 
men look at theirs, audio programs would 
soon improve and audiences would in-
crease fast enough to offset the number 
lost to television. 

If the industry is to show a net gain 
from the advent of television, there must 
be a substantial increase in the combined 
listening and looking audiences, and in 
the number of hours that sets are in use. 
A mere shift from audio to video will not 
benefit the industry. 
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THE FACTS ABOUT PHONEVISIO 
ZENITH'S PHONEVISION SYSTEM IS SO SIMPLE THAT ITS PURPOSE AND OPERATION 

HAVE BEEN WIDELY MISUNDERSTOOD. HERE ARE THE FACTS— By MILTON B. SLEEPER 

ÇOMETHING must be done to bring 
up-to-date film features to the televi-

sion audience." This statement was made 
by former FCC Commissioner E. K. Jett, 
in a recent address before the Baltimore 
Advertising Club. We know that FM 
progress was greatly retarded in 1947 
because listeners could only hear their 
favorites on AM. Since FM-AM duplica-
tion was resumed, the demand for FM 
sets has increased enormously, and manu-
facturers have been encouraged to step up 
the production and sales promotion of 
receivers. 
This experience seems to confirm Mrs. 

Jett's opinion concerning the need for 
television broadcasting of feature motion 
pictures. Film shorts, essentially commer-
cial as to script and scenes, worn out 
revivals such as the Perils of Pauline, or 
stage. shows necessarily employing little-
known talent, can hardly compete for 
long-term support against the featured 
heroes and heroines of the screen. Televi-
sion must anticipate the time when the 
novelty wears off and even the most 
loyal members of its audience may begin 
to say: " I'd like to see a really good show 
tonight. Let's go to the movies." Unless 
this attitude is anticipated, we may find 
that, as radio nearly put the phonograph 
out of business and then brought it back 
to still greater popularity, television may 
create a greater number of movie fans 
than we have today. 
Mr. Jett, now vice president in charge 

of radio for the Baltimore Sunpapers, has 
suggested that a cooperative plan might 
be worked out with the motion picture 
industry " so that certain feature-length 
films could be produced for both theatre 
and television audiences. The theatre 
shows may or may not carry advertising, 
but television programs must. Under this 
arrangement, a local television station 
would deal directly with the local moving 
picture distributor, and thereby avoid 
paying intercity network relay costs for 
this type of entertainment. The sponsor of 
the television programs. under such a 
plan, would pay part of the cost of pro-
ducing the film, plus the station rate for 
each telecast." 

It is certain that some arrangement 
between film producers and television 
stations must come about. It is vital to 
best interests of both groups. The need is 
recognized by the producers already. As 
the broadcasters get control of their ini-
tial operating problems, and have time to 
plan for a permanent future, their search 
for better programs will indicate that 
feature motion pictures are the obvious 
answer. 

However, the controlling factor in work-
ing out any such solution is the matter of 
finding a television equivalent for the 
theatre box office. The interest of movie 
producers and theatre operators in televi-
sion is not altruistic. It is no secret that 
producers have been exploring the pos-
sibility of television transmission over the 
telephone lines. Telephone officials have 
been very frank in admitting that they do 
not have any practical means for dis-
tributing programs over present wire 

Comdr. E. F. McDonald, right, and Dr. Alexander Ellett, head of Zenith Research, believe 
that Phonevision will provide the means to collect for television movie shows 

facilities at rates the public would pay. 
If it could be done, it would simplify 

transmission because no radio channels 
would be needed, and the use of telephone 
connections would provide a way to col-
lect payment from each subscriber. How-
ever, radio channels are available for 
television broadcasting, and the Tele-
phone Company can be tied into a film 
program setup to do the collecting. These 
provide the engineering and economic 
basis for the Phonevision system devel-
oped by Zenith Radio Corporation. 
The surprising thing about Phone-

vision is its extreme simplicity, and the 
readiness with which it can be put into 
use. That may account for some of the 
misunderstandings that exist in the radio 
industry concerning its operation. Ap-
parently, it is difficult to believe that 

there can be a simple answer to what has 
seemed such a complex problem. 

Basically, the new Phonevision system 
employs standard television transmitting 
equipment and standard receivers such 
as are in use today. The Phonevision 
service can be cut in or out at the trans-
mitter and at the receivers instantly, at 
the throw of a switch. 

Suppose, for example, that a feature 
picture is to be broadcast by a Chicago 
station from 8:00 to 10:00 P.M. 

At 8:00 P.M., the station will change 
over from free to PV transmission by cut-
ting in an auxilliary modulating circuit. 
If you tune in on a set not equipped for 
PV, you will see the picture, but it will 
jump slightly from side to side at a rate 
that will permit you to get an idea of what 
is going on, but so fast that you will not 
attempt to follow the action. 

If your set is equipped for PV, you will 
see the same jumpy effect unless you call 
your telephone operator, and ask her to 
give you a connection to the station. 
Thereupon, the picture will become per-
fectly steady, and you can watch the pro-
gram to its conclusion. 
On your monthly telephone bill, there 

will be a charge, perhaps $1.00, for PV 
service during that program. A part of 
that charge will be retained by the Tele-
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phone Company, and the balance paid to 
the broadcast station and the picture 
producer. This will furnish the revenue 
for the three service organizations in-
volved, and the cost to you for enjoying 
the picture in the comfort and privacy 
of your home will be substantially less 
than taking your family and friends to 
see the same show at the movie theatre. 
Inci(lentally, PV eliminates the need of 
hiring a baby-sitter! That feature alone 
would win the enthusiastic support of 
many families. 
As Commander McDonald, president of 

Zenith Radio, explained the use of Phone-
vision, this transmission would be only 
a part of a television station's program-
ming. With two or more stations in an 
area, they would probably stagger their 
PV transmission so that there would be 
free programs on the air at all times dur-
ing operating hours. Also, a schedule 
could be worked out so that PV movies 
would be available at different times of 
the day. Stage plays and concerts weren't 
discussed, but there seems to be no reason 
why they couldn't be transcribed by PV, 
too. With network operation, a play or 
concert could be carried far beyond the 
range from which people could attend in 
person. That would be an extra service to 
the television audience, and bring a large 
additional revenue to the management. 
Now, let's go back to the details of 

operation. As explained, PV requires only 
an additional modulator at the transmit-
ter, with a connection to one of the ordi-
nary telephone lines running to the sta-
tion. There's nothing expensive or com-
plicated at that end. 
A PV home receiver installation re-

quires 1) a small unit connected to the 
existing telephone line, 2) a little 3-tube 
unit built into the television set, and 3) a 
switch to change from free to PV recep-
tion. The first would be installed by the 
Telephone Company. The second and 
third items would be wired into TV sets 
by the manufacturer. They could be added 
to regular TV receivers, but it would be 
more expensive. The factory installation 
would add about $10 to the retail price of 
standard models. 
When Phonevision is in use, it does not 

interfere with incoming or outgoing tele-
phone calls. There is no interruption of 
phone service during PV program recep-
tion. 
The third consideration in this system 

is that of telephone office equipment. It 
would be a serious disadvantage if elabo-
rate changes or additions were required in 
the central offices within the television 
service area. Fortunately, that is not the 
case. In fact, many Phonevision demon-
strations were given from Zenith's Chi-
cago transmitter for months before the 
Telephone Company ever heard of the 

Phonerision reception, with and without 
the telephone connection to the station 

system! No one, outside the Zenith engi-
neering department, knew what was going 
on except that, when the PV modulator 
was in use, those who tuned their televi-
sion sets to the station couldn't keep the 
pictures from wiggling back and forth. 

Actually, to extend the Phonevision 
service to all telephone subscribers in a 
large area, some special central office con-
nections will be needed. but telephone 
officials say that facilities are already 
available in standard switchboards. The 
cost of arranging to handle PV is, there-
fore, negligible. As for the bookkeeping 
involved, that would be done in a manner 
similar to the practice already established 

for handling telegrams phoned to Western 
Union offices. 

Finally, there is the matter of unauthor-
ized use. Many experimenters and radio 
engineers might find, in Phonevision, a 
challenge to their ingenuity. So the ques-
tion arises: " Won't many people build 
their own PV units and put them on their 
television receivers?" That, you may re-
member, was the objection to the pro-
posed subscription radio service that was 
to use a pig-squeal at the transmitter and 
a circuit to remove it at each subscriber's 
receiver. 

In that respect, Phonevision is differ-
ent. The PV modulator does not make the 
pictures jump at a fixed rate, but at a ran-
dom frequency that cannot be duplicated 
at the receiver without direct connection 
through the telephone line to the trans-
mitter. Even with a bootleg unit at the 
receiver and an unauthorized connection 
to the telephone line, it would be virtually 
impossible to receive PV without the co-
operation of the telephone operator. 
So these and other objections raised 

against PV, are answered in simple, prac-
tical, and inexpensive ways. There is, 
at this moment, one unknown quantity. 
That is the attitude of the FCC. Zenith 
has been transmitting Phonevision under 
an experimental license. So far, the ques-
tion of commercial operation has not 
been raised. Some of the TV broadcasters 
have expressed indifference or opposition 
to PV, but it should be remembered that 
they are interested primarily in develop-
ing television. rather than in immediate 
profits from their operations. They will 
be a small, minority group within a year 
or two. All the movie executives who have 
seen PV are reported to have expressed 
great enthusiasm, and not one has ob-
jected to showing films on television if 
TV will pay for their use. 

After all, television can only develop 
on a large scale as a profit-making enter-
prise. We aren't prepared to say that PV 
is the only answer to the basic need of 
revenue necessary to pay for better pro-
gramming. However, after the experience 
of seeing it in operation and having a 
chance to ask questions of Commander 
McDonald, we must say that it seems to 
us a thoroughly sound and practical sys-
tem. In fact, if we could get movie shows 
at home, we'd see many more than we do 
now. Why, Phonevision would even do 
away with the parking problem! 

FM NETWORKS 

Ar_ this time of writing, no decision has 
been reached concerning the final 

disposition of the band from 44 to 50 mc. 
Originally part of the low FM band, and 
subsequently allocated to but not used by 
TV. the FCC has proposed to assign it 
permanently to the communications serv-
ices. 

Extensive experience in FM radio net-
work operation has shown conclusively 

that transmission over long distances is 
far more consistent and dependable than 
on 88 to 108 inc. For that reason, there has 
been strong sentiment in favor of keeping 
FM in the 44- to 50-me. segment. 
On the other hand, a number of broad-

casters who are making plans for FM 
radio networks have recently expressed 
the feeling that FM S-T links have proved 
so successful in operation. and offer so 
much economy over telephone lines that 
the loss of 44 to 50 me. would not be too 

serious. They will simply use FM micro-
wave relays. 

Several companies, including Federal, 
REL, Harvey Radio, GE, and RCA, are 
making FM transmitters for 920- to 980-
inc. operation that meet with FCC per-
formance specifications. This equipment 
appears to be admirably suited to net-
working. In fact, such a network setup 
would probably prove more flexible in 
some areas than the present system of re-
broadcasting. 
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loaded with stations that co-chan-
nel interference cannot be overcome by 
circuit design. receiver engineers can do 
little more than exercise ingenuity in 
mechanical design. However. the charac-
teristics of FM broadcast transmission are 
such that the engineering skill entering 
into FM receiver design is immediately 
evident in what is heard from the loud-
speaker. That applies to sensitivity, and 
the rejection of co-channel, adjacent-
channel, and static interference. As the 
performance of the radio circuit is im-
proved, further advantage can be taken 
of refinements in the audio circuits and 
loudspeaker design. 

Double-Conversion FM: 

The use of double conversion is not new. 
This system was employed in some of the 
finest prewar. low-band FM broadcast 
receivers. It is widely used today in FM 
communications receivers. Of course, de-
sign problems are somewhat simplified 
in the latter case, since the sets are fixed-
frequency types. using crystal control. 

It is not as easy to design double-
conversion circuits for continuously vari-
able tuning from 88 to 108 mc. However. 
it has been done, and very successfully in 
the Meissner model 9-1093 FM AM 
tuner shown in the accompanying illust Ts-
t ions. Here is how it works: 
The oscillator operates at one-half the 

signal frequency, minus one-half of the 
IF frequency. Tu take some actual values, 
with an IF of 10.7 mc., if the incoming 
signals are at 88 mc. the oscillator fre-
quency is 88/2 — 10,7 , or 44 — 5.35 

= 38.65 me. 
The 38.65-mc. signal is heterodyned 

against the incoming signal in the 1st con-
verter to produce 49.35 me. (88 — 38.65 
= 49.35), the frequency to which the 1st 
converter plate circuit is tuned. 

This 49.35-mc. signal, fed to the 2nd 
converter, is again heterodyned against 
the oscillator frequency. The difference 
frequency, 49.35 — 38.65 mc. = 10.7 me., 
is selected in the plate circuit of the second 
converter for amplification in the IF 
stages. 
To cover the FM broadcast band, the 

three tuning circuits of the double con-
version superheterodyne are designed to 
give .the following ranges: 

Antenna 88 to 108 me. 
Oscillator 38.65 to 48.65 
Converter Plate. ..  49.35 to 59.35 

*Chief Engineer, Meissner Manufacturing Com-
pany, Mt. Carmel, Ill. 

FM DOUBLE SUPERHET 
MEISSNER SET HAS DOUBLE CONVERSION ON FM FOR 

EXTRA GAIN & SELECTIVITY— By WM. J. HARRISON * 

MI the AM broadcast band so The theoretical advantages of this design 
are amply confirmed in practice. and the 
performance justifies the extra develop-
ment and design costs. There are four 
principal advantages in the double-con-
version FM circuit: 

1. Increased antenna gain and greater 
selectivity can be obtained than with 
the conventional superheterodyne because 
the input conductance of a converter 
stage is much lower than that of an 
amplifier stage. 

2. Since the oscillator operates at a 
lower frequency ( less than one-half the 
signal frequency) smoother and more 
consistent oscillator operation can be 
obtained. 

3. No two circuits are tuned to the 
same frequency. Therefore. the system 
is less susceptible to regeneration caused 
by coupling from the common inductance 
represented by the frame of the gang 
condenser. 

4. The image frequency is widely sepa-
rated from the signal frequency. This 
results in a very high image ratio. 
The complete circuit is shown in Fig. 

4, with illustrations of the chassis details 
in Figs. 1. 2, and 3. In the entire FM A 
circuit there are 19 tubes, plus a tuning 
eye and two rectifiers. These are: 

6SK7 RF 6AG5 2nd IF 
68A7 Converter 6AG5 3rd IF 
6SK7 1st IF 9901 1st Limiter 
6SK7 ind IF 9001 2nil Limiter 
6H6 Detector (L11,5 I ) iscrimina-

tor 
6J5 1st AF liSN7G Driver 
615 2nd AF 61,66 Output (2) 
6A65 1st Converter 3Y36 Rectifier 
6A65 2nd Converter 5V4G Rectifier 
6C4 Oscillator 611 75/665 Eye 
6:kW 1st IF 

Mechanical Details: 

Because the model 9-1093 receiver was 
designed particularly for custom-built 
installations, the amplifier was not in-
cluded on the tuning chassis. This facili-
tates installation in special cabinets that 
would not accommodate the bulk or the 
weight of a single unit, and is greatly 
preferred by custom set-builders for that 
reason. 

Since the tuner weighs 18 pounds and 
the amplifier .r7 lbs.. it is obviously much 
easier to remove and replace either of two 
units than to handle one weighing 45 
lbs.! All cables are terminated in separable 
connectors, as shown in Fig. 4. 

Finally, with this type of construction 
it is passible to separate the amplifier 

FIG. 1. Top: The Meissner I M tuner 
employs double conversion in the FM sec-
tion. Amplifier is mminted separately. FIG. 
2. Center: .1 steel shield plate normally 
(-rivers the under :ride of the chassis. FIG. 3. 
Bottom: Layout of the condensers. tubes. 
and transformers can he seen in this rime 
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FIG. 4. Schematic of the Meissner FM-. 131 Inner and power supply. Input to the . 1.1! circuits is at the left top, with the FM input below 

from the tuner to an extent that the 
former is not affected by the heat gener-
ated in the 18-watt amplifier. 

Space required for the tuner is 15U 
ins. wide. 83/8 ins, high, and 12,14. ins. 
deep. The amplifier actually measures 
161¡ ins. wide, 7 ins. high. and 7% ins. 
deep. However, generous clearance must 
be allowed for ventilation. and louvres 
should he provided in the cabinet to admit 
cool air and to allow the eseapc of heated 
air. This is particularly important where 
heat may affect a fine furniture piece. 

Circuit Characteristics: 

Following are the characteristics and rat-
ings of the circuits: 
TUNING RANGE: AM 535 to 1,6e kc.; 
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FIG. 5, Left: Power supply and amplifier. FIG. 6, Above: Under side of amplifier chassis 

FM 88 to 108 mc. 
FIDELITY: Flat within '2 db from 50 to 
15,000 cycles. 
Run LEVEL: 65 db below full output. 
PowER OUTPUT: 18 watts at less than 2% 
harmonic distortion. 
AM SELECTIVITY: Two-position switch 
give choice of peaked selectivity for dis-
tant reception, or broader selectivity for 
local and clear-channel stations. 
PHONO INPUT: Compensated for either 
high-level magnetic or crystal pickup. 
ANTENNAS: Separate connections for out-
side FM and AM antennas, are provided, 
plus built-in antennas. 
SPEAKER: The power amplifier is designed 
with an unusually large amount of nega-
tive feed back which. among other things, 
makes the amplifier relatively non-critical 
as to load impedance. A speaker of 8 to 
15 ohms can be used. Slightly greater un-
distorted power output can be obtained 
by using a speaker impedance of 12 ohms. 
PowEa SUPPLY: 105 to 124 volts. 50-60 
cycles. Power consumption, 190 watts. 

Service Information: 

Conventional alignment methods are ap-
plicable to the AM band. The IF fre-
quency is 455 kc. Trimmers should be 
adjusted at 1,550 ke., and the oscillator 
padder at 580 ,kc. 
To align the FM discriminator, remove 

the 2nd IF tube and apply 1 volt from an 
FM signal generator at 10.7 mc. with 
-2m) kc. deviation to the 1st limiter grid 
through a .005 mfd. condenser. Adjust the 
bottom slug of the discriminator trans-
former so that the peaks of the curve, as 
seen in an oscilloscope. arc symmetrical 
about the vertical axis. Adjust the top 
slug to give maximum amplitude to the 
peaks. 
IF alignment requires removal of the 

second 9001 limiter from the socket. In-
sert a microammeter in series with the 
-1.7,M0-olun 1st limiter grid resistor to 
ground. With a 10.7 me. signal input to 
the antenna, adjust each IF transformer 
for maximum limiter grid current. 

Because of the double converter system 
in the RF section, the image frequency is 
so far from the signal frequency that it 
is not necessary under normal conditions 
to pay any particular attention to the 
image during the course of alignment. The 
trimmers should be adjusted for maximum 
limiter" grid current with the signal gen-
erator set at 108 me. 
From this review of FM alignment 

procedure, it is clear that the use of 
double conversion does not add any com-
plications to servicing. 
To insure maximum FM performance 

from this set, it must be operated with a 
good outside antenna installation, par-
ticularly in metropolitan areas. Al,though 
an inside antenna will give excellent re-
ception of local stations, long-distance, 
high-quality reception requires an outside 
antenna. Improved results will justify the 
small extra expense. 
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FIG. e. Interior and exterior views of the master monitor, provided with 

same time, hear or originate instructions. 
This is done by using double earphone 

headsets, to which a light-weight micro-
phone is attached. One earphone carries 
the program sound, while the other re-
produces the orders. For this purpose, 
dual plugs are employed, with 5-wire 
connections. 
The cameramen and assistant produc-

tion men plug their headphones and micro-
phones into jacks underneath the cameras. 
A special jack at the switching unit gives 
the program director a direct line to his 
production assistants at the cameras. 
Other jacks at the switching unit allow 

the engineer at the control position to 
speak to any cameraman by plugging in 
at the proper jack, to all the cameramen. 
or to tie them and himself into the produc-
tion circuit. 

Master Monitors: 

For field use, the master monitor. Fig. e, 
serves to reproduce the transmitted pic-
ture on a 10-in. tube. It also has a 5-in. 
tube for measuring signal levels and to 
monitor the wave shape. 
Focus and brightness controls for the 

picture tube are at the upper right side. 
with similar oscilloscope controls at the 
upper left. In addition, there are vertical 
and horizontal lock-in controls for the 
picture tube, a " calibrate - control for 
the oscilloscope, and a switch for selecting 
horizontal or vertical waveshapes. 

Picture Tube Circuits: 

As Fig. e shows, the master monitor is 

tubes which show both outgoing pictures and wave shapes 

used in conjunction with the switching 
unit, through which it can be shifted, if 
desired, to any camera. Low capacity 
video inputs to the picture and oscillo-
scope tubes are normally tied together, 
but they can be used separately. 
The picture input signal is put through 

a 3-stage video amplifier, the final stage 
being a cathode follower which feeds the 
grid of the picture tube. An additional 
tube functions as a DC restorer, to main-
tain the picture black-level constant. The 
output of the video amplifier also feeds 
a dipper stage in which the synchronizing 
component of the composite signal is 
isolated by clipping off the picture signals, 
and the sync pulses retained. 

Sync pulses are separated into hori-
zontal and vertical components by the 
usual capacitor-resistor networks. Then 
the separate signals are fed to correspond-
ing scanning generators. These generators 
are similar, but one works at 00 cycles, 
while the other works at 15.750 cycles. 
Horizontal and vertical pulses obtained 
from the picture signal are used to lock 
in blocking oscillators which generate the 
scanning frequencies. The pulses from the 
blocking oscillators trigger discharge cir-
cuits which, in each case, generate saw-
tooth waves at the desired frequency. 
Finally, in both the horizontal and vertical 
chains. this wave goes through a 3-stage 
amplifier. and is fed to the deflecting 
coils of the magnetic yoke on the picture 
tube. 
There is a total of 29 tubes in this unit, 

most of which are miniature types. 

Oscilloscope Circuits: 

Video signals are fed to a separate 3-stage 
amplifier and applied to the vertical de-
flecting plates of the oscilloscope tube. 
The amplifier includes a DC restorer to 
hold the black level constant. It also 
has a calibrating stage, with a double 
clipper to develop a pulse whose peak-to-
peak value is in direct ratio to the B 
supply. Since the latter is closely regu-
lated. the pulse always has the saine 
voltage amplitude. This can be preset to 
a convenient value, such as e volts. At 
any time during operation. the pulse can 
be switched on the oscilloscope to check 
the value of the peak-to-peak video sig-
nals by comparison of pattern heights. 
Both one-half line and one-half field 

frequencies are needed to obtain wave-
shape patterns corresponding to lines and 
fields on the oscilloscope screen, and to 
have two complete pulses appear in either 
case. Therefore, a switch on the front 
panel is used to connect the oscilloscope 
scanning unit to either the vertical or the 
horizontal blocking oscillator. This input 
feeds a buffer stage driving a frequency-
halving generator which, in turn, drives 
a discharge tube that produces sawtooth 
waves at one-half the input frequency. 
After amplification, these waves are ap-
plied to the horizontal deflection plates of 
the oscilloscope. 

This completes the detailed descrip-
tion of the various elements of the RCA 
field equipment shown by block diagrams 
in Figs. 1, 17. and 23. 
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MICROWAVE HANDBOOK 
CHAPTER 3 — PART 2: HOW WAVEGUIDES CARRY ENERGY AT MICROWAVE FREQUEN-

CIES, AND HOW ENERGY IS INTRODUCED AND EXTRACTED— By SAMUEL FREEDMAN 

3.3 Physical Concepts: 
Coaxial cable transmission line decreases 
steadily in efficiency for frequencies ap-
proaching the microwave region. Per-
formance finally becomes erratic and un-
predictable due to phenomena of a type 
associated with waveguide behaviour. 
The problem becomes appreciable as 

the lateral distance between the central 
conductor and the sheath begins to repre-
sent a distance appreciable with respect 
to the operating wavelength. Many of the 
effects described for simulated compo-
nents in Chapter 2.4 start to manifest 
themselves. The problem is further com-
plicated by the fact that the lateral dis-
tance between the inner conductor and 
the sheath in any coaxial cable is not likely 
to be uniform throughout the length. 
Thus, radio-frequency energy, instead 

of traveling down the conductor, tries to 
take lateral or semi-lateral paths, as if the 
central conductor were the earth and the 
inner wall of the sheath were the iono-
sphere. Therefore, it becomes advisable or 
necessary to control this phenomenon by 
employing waveguides of correct dimen-
sions to replace the coaxial cable. 

Fig. 12 shows the physical theory of 
standard rectangular waveguide, most 
widely used for microwave communica-
tions. It is normally used in the dominant 
mode, that is, above the cutoff frequency, 
but below a dimension corresponding to 
twice that frequency. This is known as the 
TE 01, or TEio, mode to be explained 
later. 
The following steps explain the concept 

of such a waveguide. 
Fig. 12A shows two parallel lines of any 

length. In Fig. 12B, two wires 1u-wave 
long are shorted. As explained in Chapter 
2, a line shorted at a point of infinite im-
pedance still presents an open circuit for 
AC, even though it would be a (lead short 
to DC. 
The shorted Vi-wave section at B is 

FIG. 12. Two parallel lines shown at A 
are made into a waveguide by adding an 
infinite number of closed loops, G and F 

shown in Fig. 12C attached to the parallel 
wires, A, on one side. The same construc-
tion, on the opposite side, is illustrated at 
D. 

Fig. 12E shows the equivalent closed 
metallic loop attached to the parallel wires 
in A. There is still no short-circuit for AC 
as long as the frequency is above cutoff. 
Similar loops are added at F. 

Finally, an infinite number of loops are 
added so that they touch each other, and 
form a continuous tube. 'floe equivalent 
of 2 parallel wires exists along the centers 

ELECTROSTATIC 
FIELD IN FREE 
SPACE 

of the wide sides of the waveguide for 
the cutoff frequency. 

3.4 Electrical Concepts: 

No person fully understands or is capable 
of analyzing mathematically all the 
phenomena that may exist in a wave-
guide. It would be a nightmare if one were 
to take into account all the relationships 
between adjacent ami opposite walls at 
every angle, in addition to the lateral, 
longitudinal, and intermediate diagonal 
dimensions. Prior to waveguide develop-
ment, no one ever dreamed that a simple 
pipe could give man such complex tasks. 
However, such difficulties are not as-

sociated with a rectangular waveguide 
operating on the dominant mode to which 
the following explanation can be applied. 
.mi analysis of waveguide behaviour in-
volves a three-dimensional, time-varying 
study, difficult to conceive by any single 
illustration alone. 
A conducting pipe can only serve as a 

waveguide if the electric field is zero at the 
supporting sides (B dimension) of the two 
surfaces in the A dimension. This means 
that there must be zero electric field at 
the side walls with the electric field itself 
kept perpendicular to the top and bottom 
walls. How these fields are developed and 
the resultant electrical behaviour in any 
waveguide can be understood from the 
accompanying illustrations, developed by 
careful, combined thinking of the techni-
cal staff at DeMornay-Budd. Other ver-
sions of the phenomena have been pre-
sented in various publications from Sperry 
Gyroscope. the Bell System, Federal 
Telephone 8: Radio, Government publica-
tions, and elsewhere. The explanation 
presented here was chosen because it 
seems most easily understood by those 
who do not care to go too deeply into 
mathematical considerations. 

Fig. 13 shows an electrostatic field as it 
may exist in free space. A, B and C are 

FIG. 13, le: Representation of an electrostatic field in free space. FIG. 14, Right: Action of the field upon entering a wareguide 
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wavefronts with the voltage distribution 
as indicated. The nodes between A and B. 
and between B and C are the zero points. 
The equivalent of sine wave distribution 
exists, since A is maximum positive, B is 
maximum negative, and C is maximum 
positive again. The distance from A to C 
equals the wavelength in free space. One-
half wavelength is represented by the 
distance from A to B. or B to C. The direc-
tion of propagation is from C to A. 

moving toward and the other away front 
the wall of the guide. Since there cannot 
be any voltage maximum at the bound-
aries, it must be maximum at the center, 
or between the boundaries. That is be-
cause the moving charges cancel and rein-
force each other. The cancellation effect 
diminishes as the charges move away from 
the wall of the waveguide, until a maxi-
mum voltage condition exists at the center 
of the waveguide. 

WAvETRONT -A-SHoWN IN GUIDE SPLIT IN 2 PARTS 

Further information is contributed by 
Fig. 17. Titis shows the cancellation of 
the electric fields at the walls of the wave-
guide, as in Fig. 16, and the magnetic 
field distribution. The magnetic field fills 
the entire B dimension of the waveguide 
with such a distribution pattern. One 
pattern corresponds to the electric field 
distribution in the center of the wave-
guide. This field is at right angles to the 
magnetic field. 

WALL OF WAVEGUIDE\s/ X x 

•,/ 

DIRECTION Or 
PROROGATION 

W/WEGUIDE I 

• 

HOW WAVES CAN-
CEL EACH OTHER Al 
WALL or WAVEGUIDE 
I MAX+ & MAX— 
OCCUR IN CENTER 

FIG. 15, Left: Formation of a warefront in a waveguide. FIG. 16. Right: Showing why voltage is zero at boundaries, maximum at center 

When the field shown at Fig. 13 en-
counters the open end of a waveguide, 
the result is as indicated in Fig. 14. The 
points illustrated in Figs. 13 and 14 then 
reform in the waveguide as wavefronts, 
Fig. 15, and are split into two parts, repre-
sented by lines A' (negative) and A 
(positive). 
This occurs because, as each charge of 

the wavefront strikes the wall of the guide 
and is reflected, it changes polarity. A 
condition exists where, as each wavefront 
is reflected, it reverses pitase and rein-
forces the next wavefront of similar polar-

Since the angle of the wavefront in 
the waveguide is dependent on the A di-
mension, and since the wave which en-
tered the waveguide is based on its wave-
length in free space, angle B is changed 
with respect to the angle of the wavefront 
upon entering the waveguide, as shown 
in Fig. 13. Thus, the wavefront angle is 
based on the wavelength in the wave-
guide, and not in free space. Angle B is 
the angle of incidence while angle L is the 
angle of reflection. Thereafter, the wave-
fronts reflect between the walls at the 
sanie angle as they trairel down the longi-

Both the electric and magnetic field 
distribution in a typical waveguide, op-
erating in the TE ot mode, are shown in 
Fig. 18. Letters TE indicate the Trans-
verse Electric mode of operation. That is, 
the electric field is perpendicular to the 
axis of the waveguide. The first numeral, 
0, shows that zero half-wave patterns exist 
across the cross-section of the guide along 
one dimension. Tite second numeral, 1, 
shows that one half-wave pattern exists 
across the dimension at right angles to 
the first. 
Now, to introduce or extract energy 

r-o-c;" - 0 0 1-0-c7 -; -.-;1 0 0 (-0-J - -0) 
IcikT ---a)0:tpolops -- zi)o loo!oro---6)01 
ioi4,01040o ¡ 1(420DH 

Iot.)=-_2) 0: oo:o 

122 0_0..) 00 LI) 0 0 0 j 00 

11-5- _ J L_t-fji 11 IL L  J  1 
j 

T oi 

ENERGY DISTRIBUTION FOR TE00A0DE 

FIG. 17. Left: How electric fields are cancelled at the walls. FIG 18, Right: Fields are shown by views of A and B dimensions 

ity. It is by this means that propagation in 
a waveguide is possible. Without tire 
complex manner in which the charges of a 
wavefront reinforce each other, wave 
travel along a guide would not occur. 

Tite boundary conditions portrayed in 
Fig. 15 create a voltage distribution of the 
charges in the wavefronts. The charges 
cannot exist at the boundaries of the A 
dimension because positive and negative 
charges occur simultaneously at the wall 
of the guide and cancel out. One charge is 

tudinal axis of the waveguide. 
Fig. 16, based on Maxwell's Equations, 

is another way of showing why the voltage 
is zero at the boundaries of a waveguide, 
and maximum at the center of the A 
dimension. Cancellation of positive and 
negative voltages occur at the walls, while 
positive values and negative values are 
reinforced at the center of the waveguide. 
A sine wave is thereby created down the 
center, but the zero boundary condition 
is maintained. 

from the waveguide. it is necessary to 
insert a probe at a point along the lon-
gitudinal axis, at the center of the A 
dimension, where the electric field is con-
centrated. Tite same effect can be ob-
tained by the use of a loop introduced in 
the center of the B dimension, where there 
is concentration of the magnetic field. 
In the case of a bend in a waveguide, 

the conditions can be compared to a trans-
mission line with two lumped reactances. 

(Continued on Page 29) • 
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Another Good Deal From Mallory 
To You 

The cabinet contains•-. 
oneeaehoftheseMallor 
Vibrators- 248-71 
—859870-1100 
1501 and two each o 
these buffers—OT-371, 
OT-372, OT-373, OW-
314, OW-345, OW-346. 

Or The cabinet pro-
vides space for 12 
vibrators and a 
drawer with 6 com-
partments for buffer 
capacitors, arranged so 
you can "take stock" at 

The Fastest Selling Vibrators in the Finest Line Made 

The Mallory "2448 Vibrator Deal" 

WHAT WILL 

MALLORY 

DO NEXT? 

See Us at 

the Radio 

Ports Show 

Mallory, first producer of the vibrator, 

builder of the sturdiest, most reliable 

vibrators made, offers you an attractive 

deal on this important replacement part. 

A fast moving selection of 6 vibrators, 

that will cover 75% of your require-

ments, together with an assortment of 

12 buffer capacitors (2 each of 6 ratings), 

in an attractive metal cabinet at a net 

price of $24.48 to the serviceman. 

This is the serviceman's regular price for 

these parts; no charge is made for the 

cabinet. You sell the parts for $40.80 

—make your full $ 16.32 profit. 

Your Mallory Distributor has them in 

stock for immediate delivery. Place your 

order now, and get this handsome, con-

venient cabinet for your shop. 

Nlore Mallory Vibrators are in Use Than All Other Makes Combined 

R. MALLORY & ca. Inc. 

MALLORY 
-.111111 

CAPACITORS ... CONTROLS ... VIBRATORS . 

SWITCHES ... RESISTORS ... RECTIFIERS ... 

VIBRAPACK POWER SUPPLIES... FILTERS 

,•Reg. ti. S. Pat. Off. 

tILLIBLIIILR o 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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RCA has everything you need 

to get started NOW! 

Overwhelming acceptance of RCA equipment marks 
the swift progress of television from coast to coast. 

Already a substantial percentage of broadcasters and 
newspapers have ordered RCA transmitters. Most of 

these stations are being completely RCA equipped, 
from super-sensitive cameras to high-gain antennas. 

Many of these telecasters are already on the air with 
regular programs—or on an experimental basis. Other 
stations are receiving shipments of RCA equipment 

that will put them on the air very soon. And by the 
end of 1948, high-definition RCA television should be 
within the reach of 49,000,000 people. 

Why is RCA television so far in the lead? Here arc 
a few of the reasons: ( 1) Everything needed to get 

on the air is in quantity production at RCA now; 

(2) All equipments embody the very latest technical 
advances in the art; (3) Designs are flexible . . ." add-

a-unit" construction makes them equally applicable 

to.the very small or the very large station; (4) Facilities 

can be gradually and economically expanded as tele-
vision audiences grow . . . without obsolescence of 
original equipment; ( 5) Equipment is easy to operate 

and reliable. 

As you know, television is moving fast. What are 
your plans? Will you be the first to bring this new 

public service to your community . . . utilize its tremen-
dous audience impact for newscasting, advertising, and 

circulation building? We'll be glad to help you get 
started with complete planning information and cost 

data. Write Dept. 38-D. 

TELEVISION BROADCAST EQUIPMENT 

RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N. J. 

In Canada: RCA VICTOR Company Limited, Montreal 



..4 DISTINCTIVE 
'AS YOUR 

Surprenants improved S PIRA-

LON is just that! SPIRALON is a 

thinwall plastics insulated wire with 

one, two or even three spirally inlaid solid color stripes. 

These, in turn, provide a total of up to four colors per 

wire . . . or a maximum of 1120 distinctively coded 

combinations to make wire identification easy — even 

in the most complex installations. 

Non-inflammable, non-corrosive, flexible and 

tough, SPIRALON is obtainable with or without a thin 

jacket of transparent Dupont nylon to further preserve 

every electrical property and resist oils, dilute acids, 

alkalies, abrasion and fungus attack. SPIRALON is 

approved under specification JAN-C-76 type WL . . . 

it will not fray, crack or rot — and offers a higher 

rupture point than braid or lacquers. These superior 

features are available at no extra cost in all standard 

wire types and sizes — or to your most exacting speci-

fications. Write today for samples and technical data. 

SPIRALON "0" SPIRALON 
(with nylon jacket) (without nylon jacket) 

Write 

DEPT. D 

MFG. ECO. 
"Pioneers in 

Plastics Extrusions" 

1 • • ,, • „ 
/4,1,.. • 

199 Washington St. • Boston 7, Mass. 
I; • 

ceet4 
"Custom Built" 

Flil•Are TUNER 
FLAWLESS 

Frequency Response 
• A. M. Up to 10.000 cycles without loss. 

• F. M. High Fidelity 10 Tube Armstrong. 

Designed for those who demand the highest possible 

fidelity in radio reception, the Collins FM-AM Tuner 
utilizes the most advanced engineering principles and 

finest in component ports. Two separate and distinct 

tuners are used having only the audio and power supply 

common to both. This 17- tube quality tuner features 
voltage stabilization; and a specially de-

veloped tuning eye in the F.M. circuit. A 

full line of accessories is available for the 
Collins Tuner. 

Write today for full details. 

COLLINS Audio Products Co., Inc. 
P. 0. BOX 368 • WESTFIELD, N. J. • WE-2-4390 
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OUSI; 

by John F. Rider 

BROADCAST 

OPERATOR'S 

HANDBOOK 
by HAROLD E. ENNES, 
Engineer, Sration WIRE 

Here are coordinated facts, 
standards of good operating 
practice written by an opera-
tor in operators' language. 

288 Pages. 13.30 

ix me mu mille• eau. 

NEW RIDER 99'r 
160 PAGES 

Round in Cloth $ 1.89 
Paper Sound   99, 

JUST OUT! 
UNDERSTANDING VECTORS AND 
PHASE — Votos presentations ore 
widely used in con.eying latest 
radio technical information Thit 
book is o must for students 

BY THE PUBLISHER OF 

RIDER MANUALS 

TRANSMISSI ON 
and 

RECEPTION 
and Seymour D. Uslan 

For radio servicemen, who 
con look to FM as a big 
part of their future profits— 
for the "ham" who is con-
sidering narrow bond FM— 

for the student who is 
grooming himself for acti-
vity in the electronic field— 
this new book explains both 
the theory and servicing of 
f•m receivers. Its text is 
equally valuable to every 
person interested in this 
phase of electronics and will 
serve as a valuable hand• 
book for engineers. 

The unique publication 

principle employed in the 
production of this new book 
is as practical as its con. 

tents. It is offered in two 
editions identical in contents, 
printing quality and paper 
—differing only in covers. 

416 FACT-PACKED PAGES 

pope, cover) el80 
(substantial 

Hard back cloth cover, $2.70 

JOHN F. RIDER PUBLISHER, INC. 
404 FOURTH AVENUE NEW YORK 16, NY 
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These would be at the begin ll i ll g and at 
the end of the bent section. Reflections 
only occur at the junction plane between 
straight and bent waveguide sections. 
Waveguide sections are terminated with 

flanges. as was illustrated in Fig. 8. The 
flanges may be either of the cover (flush) 
type or of the grooved (choke) type. Th, 
choke type has a quarter-wave circular 
groove at an average distance of a quarter-
wave from the hollow guide area of maxi-
mum E field density. This prevents the 
exit of energy at the joint, due to dis-
continuity of the metal tube, because: 

1. The quarter-wave groove is equiva-
lent to 2-wire line shorted at its far end. 
Therefore, it must be of infinite im-
pedance at t he open end. 

in a waveguide may be anything from 
virtually zero to nearly 100%, depending 
on the energy distribution and the point 
of coupling to the waveguide for introduc-
ing and extracting energy. 
The mode or pattern which the energy 

follows throughout the waveguide is 
designed either as Transverse Electric, 
TE, or Transverse Magnetic, TM. Trans-
verse Electric means that the electric 
field in the waveguide is perpendicular to 
the axis of the waveguide. It has no 
component along the longitudinal axis of 
the waveguide. Transverse Magnetic 
means that the closed loops of the mag-
netic field are in planes perpendicular to 
the axis of the guide. It has no component 
along the longitudinal axis of the guide. 

FIG. 19. Fields in a round wareguide. FIG 2 . Fields in coaxial cable simulate wareguid 

‘2. Since it is at infinite impedance a 
quarter wavelength from the hollow wave-
guide orifice, it must offer zero impedance 
at the latter point. Energy, therefore. 
tries to leave, but must return to the 
waveguide and continue its progress 
within the guide rather than escaping at 
the flanges. The usual practice is to 
connect a cover flange to a choke flange 
wherever two sections or components are 
joined together. 

Fig. 8 shows various components ter-
minated in smooth-surfaced or recessed 
flanges, i.e.. cover or choke flanges, re-
spectively. Some choke flanges have an 
additional outer recess that bears no 
relationship to choke groove. This is only 
provided to seat a rubber gasket, neces-
sary when pressurization is employed. 

3.5 Waveguide Modes: 

The pattern or patterns of the distribu-
tion of electric and magnetic fields which 
the energy will or can follow throughout 
a waveguide is defined as its mode or 
modes. Efficiency of energy transmission 

TE and Tm modes are Gurther defined 
by two numerals determined by the shape 
and dimension of the waveguide with 
respect to the wavelength or frequency, 
as well as by the means of excitation. In 
the case of rectangular waveguides de-
scribed in this Chapter, TE01 means that 
there is one half-wave pattern of electric 
field lines across the cross-section of the 
waveguide along one dimension, while 
there are zero patterns along the dimen-
sion at right angles to the first. TMoi 
would mean the same for the closed 
magnetic loops instead of the electric 
lines of force. 

In the case of cylindrical waveguides 
(round pipe), the first number indicates 
the number of full-wave patterns of the 
electric component encountered in travers-
ing the internal circumference of the cross 
section. The second number indicates the 
number of half-wave patterns that will be 
crossed on the diameter. 

Doubling or tripling the frequency for 
a waveguide of given dimensions or dou-
bling or tripling the waveguide dimensions 

for a given frequency or wavelength, will 
double or triple the number of patterns 
which may exist in the waveguide. This 
will change the mode of operation. High-
est efficiency is obtained on the dominant 
mode. that is, the lowest frequency pat-
tern which can be developed in the wave-
guide. It is above cut-off but below twice 
the cut-off frequency. 

Fig. 19 shows the electric and magnetic 
patterns in a round pipe or cylindrical 
waveguide. The illustration shows a cross-
section inside the pipe. Fig. 19A shows 
two E (electric field) patterns along the 
length of the pipe. Fig. 19C shows the 
corresponding H (or magnetic field) pat-
tern that exists in the same pipe for that 
mode. Figs. 1911 and 19D show double-
moding, set up when the frequency is 
doubled for a waveguide of given diameter 
or when the diameter is doubled for a 
given frequency. 

Fig. 20 shows the effect which occurs 
in a coaxial line, corresponding to the 
related illustrations in Fig. 19. Wave-
guide conditions exist inside the coaxial 
line because all dimensions are appreciable 
with respect to the wavelength at micro-
wave frequencies. Coaxial lines with solid 
dielectric have conduction and dielectric 
losses, while hollow waveguides do not 
have any conduction loss or losses due 
to the presence of insulated spacing ma-
terial. Therefore, coaxial lines are not 
used at microwave frequencies except in 
very short lengths, and only when manu-
factured to high standards of dimensional 
uniformity. 

Chapter .3 will be concluded in the May 
issue. Chapters 4 and 5 will be devoted to 
the generation of microwaves with conven-
tional tubes. New techniques not previously 
disclosed will be discussed. This is a subject 
of particularly timely interest. 

OBSERVING CRYSTAL MODES 

PROF. L. ROSENTHAL, Rutgers Uni-
versity, reports an interesting use of 

the Kay Mega-Sweep oscillator for ob-
serving crystal modes as a series of pips 
in an oscilloscope trace. 
A recent application of the Mega-

Sweep wide-range, sweeping oscillator 
makes possible the visual observation of 
crystal modes. Both the external pattern 
of crystal modes as a series of pips along 
frequency trace and the internal pattern 
of the individual pips can be observed. 

In operation, the sawtooth sweep volt-
age of the sweeping oscillator is applied 
to the horizontal plates of an oscilloscope. 
providing a horizontal deflection which is 
proportional to frequency. The frequency-
modulated output signal of the sweeping 
oscillator is applied across a quartz crystal. 
The voltage across the crystal, after recti-
fication and filtering, is passed on to the 
vertical deflecting plates of the oscilloscope. 
With the oscillator adjusted for maxi-

(('oncluded on Page 46) 
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SPOT NEWS NOTES 
Cost of Lost Time: 

In view of FEW claims that excessively 
high profits should be reduced by wage 
increases, it is interesting to note from 
Western Electric's annual statement that 
this Company paid out $32,057,000 in 
nonproductive wages and salaries for va-
cations, holidays, sickness, and accident 
absences, compared to $27,000,000 in divi-
dends. In other words, the employees 
received a dividend of 3.2% in the form 
of payments for time they didn't work, 
while the dividends to stockholders 
amounted to only 2.7% of the company's 
sales. 

FM Communications for TVA: 

Tennessee Valley Authority is installing 
24 fixed stations and 130 mobile units for 
dispatching repair crews. This mainte-
nance work extends over an area of 
80,000 square miles, and 6,400 miles of 
transmission lines. Motorola equipment is 
used throughout the new system. 

A. M. Skellett: 

Director of research at National Union 
Radio Corporation, Orange, N. J., has 
been appointed vice president in charge 
of the Company's research division. 

WHBC-FM Canton, Ohio: 

ABC affiliate, operating on limited sched-
ule since January 13, is now running 18% 
hours a (lay. Frequency is 94.1 mc. 

History Repeated: 

Just as people with a little money and 
even less experiencé jumped into manu-
facturing radio sets back in the early 20's, 
hoping to make some quick profits, others 
with similar ambitions are trying to build 
television receivers. It's a had situation. 
Not only are their customers disap-
pointed, but radiation from these poorly-
designed receivers interferes with the re-
ception on good sets. It looks, though, as 
if the public will have to learn by sad 
experience to keep away from off-brand 
models. 

Dr. Dale Pollack: 

Appointed research associate in the de-
partment of applied mathematic of the 
Weizmann Institute of Science in Re-
hevoth, Palestine. He will supervise the 
establishment of a new laboratory, and 
make periodic visits to the Institute to 
direct the work there. During his absence, 
Aldo R. Miccioli will be in charge of the 
New London laboratory. 

New FM Equipment: 

B,EL sprung a surprise at the IRE Show 
by exhibiting a new FM broadcast modu-
lator so simple and compact in design that 
an acquisitive visitor might have walked 
out with it under his coat. We hope to 

ITEMS AND COMMENTS, PERSONAL AND OTHER-
WISE, ABOUT MANUFACTURING, BROADCASTING, 
COMMUNICATIONS, AND TELEVISION ACTIVITIES 

have an article on the new circuit in the 
near future. Also displayed by REL was a 
trim-looking microwave S-T transmitter 
and receiver installation. 

2,000% Increase in Sales: 

Many dealers selling FM sets have not 
even tried to sell good antenna installa-
tions, nor have they been willing to make 
the installations without charge. despite 
the high profit on FM consoles. In con-
trast, L. K. Ward, Los Angeles. has re-
ported that, in a period of 90 days, free 
installation of electric stoves upped sales 
2,000%. Looks as if FM set dealers are 
passing up a chance to increase their sales, 
too. 

Microwave Progress: 

Relay communications systems have 
already proved so successful that some 
contracts for rights of way along railroads, 
to accommodate poles and land lines, are 
being cancelled. Microwave relays are 
proving less expensive to install and main-
tain, and more dependable in bad weather. 

FMA Is Growing: 

Expansion of FM broadcasting and set 
production is reflected in the growth of 
the FM Association. On May 5 and 6 
there will be a meeting at Hotel Statler, 
Washington, D. C., to organize FMA 
Region 4, comprising broadcasters and 
manufacturers in the District of Colum-
bia, Delaware, Maryland, Virginia, and 
North Carolina. Ben Strouse, general 
manager of WWDC-FM, will be tempo-
rary chairman. Further details can be ob-
tained from Bill Bailey, FM Association, 
101 Munsey Building, Washington 4, D.C. 

WBRC-FM Birmingham: 
• 

Eloise H. Hanna, one of the few women 
broadcasters • in the USA, will have the 
most powerful FM station in the world 
when installation is completed on a .50-
kw. RCA transmitter and 8-bay antenna. 
Authorized effective radiation is 546 kw. 
WBRC has also contracted for a 5-kw. 
RCA television transmitter. 

Prize Winner: 

Winner of the fishbowl prize at our IRE 
booth last month was G. W. Lockhart, of 
the Sexton Can Company, Marblehead, 
Mass. His tame was drawn from the paid 
subscription blanks by Miss Esther Lat-
terell, of our New York office. 

New Use for Mobile Phone: 

Probably the first radio dealer to use 
radiotelephone communication on his 
service trucks is Witte Radio 8.: Television 
Company, Philadelphia. Installations 
were made by the Telephone Company, 
so that trucks can be reached through the 
regular telephone exchange system. Dol-

lar savings in operating the trucks have 
paid the cost of the radiotelephone, with 
a big bonus of good will from television 
owners who want fast service when their 
sets require attention 

I5,000-Cycle Line Tests: 

We haven't had any official information 
on the Continental Network tests between 
Washington and Alpine, using a 15,000-
cycle telephone line. but we've noticed 
out in Great Barrington that the noise 
level is down considerably from what we 
heard at the beginning. It has been hard 
to judge accurately, because signals over 
this 90-mile path from W2NEA vary 
widely in strength from night to night at 
this time of year. We'd like to hear from 
readers who have been listening to Conti-
nental programs over W2)(MN and 
W2NEA. 

Five Years Ago: 

In April, 1943 we puklished a description 
of the new Massachusetts State Police 
FM system. The equipment was furnished 
by Fred M. Link. Under " What's New 
This Month," we quoted the following 
from a statement by Major Armstrong: 
"It is not generally known that for well 
over a year a regional FM network has 
been set up and operated from Alpine to 
Mt. Washington several times a week 
. . . the quality on the far end of the link 
is superior to wire-line transmission. . . . 
Were I to make any predictions, however 
(and they would be made entirely on the 
basis of work carried out before the war), 
it would be that the ease with which re-
laying can be accomplished and the excel-
lence of performance will be the next sur-
prise." And finally: " within five postwar 
years the existing broadcast system will 
he largely superseded." 

FM and TV Stations: 

At the end of March, the status of FM 
and TV stations was as follows: 

FM TV 
(hi the air 444 19 
Authorized 569 71 
Applications 118 16.5 

Total 1,131 255 
Present estimates are that 1,000 FM sta-
tions and e to 30 TV stations will be in 
regular operation by the end of 1948. 

New FM Transmitter: 

We don't know any details yet, but Ar-
nold Bailey, formerly of Bell Laboratories, 
has announced a new type of FM trans-
mitter described as being of greatly sim-
plified design. Principles employed are 
applicable to broadcasting and communi-
cations. Development is being carried out 
by the Arnold B. Bailey Corporation, 
Scotch Plains, N. J. 
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A. deMars, consultant — Frank L. Marx, ABC — Orin W. II. W. Pangborn, KIlywood — Paul 

NEWS PICTURES 

The engineering conference to be held 
during the NAB Convention in Los An-
geles will bring together the largest group 
of top-drawer broadcast engineers ever as-

Lester H. BOU'Irlalt, CBS — Darid Packard, II e wlett- Packard • Inc.— Everett L. Dillard, W ASH, KOZY — R. II. Ranger. Rangertone. Inc. 

control TV lighting. Capt. W. C. Eddy. 
May 20, afternoon: CBS TV studios. W. 

B. Lodge; TV field broadcasts and re-
lays. Robert Clark; Facilities for audio 
and studio broadcasting. E. H. Schreiber; 
Installation and maintenance of TV re-
ceivers. Edward Edison; Absolute speed 

sembled. Through the cooperation of 
NAB's Charles Batson. we present here 
photographs of some of the outstanding 
engineers who will take part. Jack Pop-
pele, Royal Howard. Frank Marx, Paul 
deMars. and Orin Towner. respectively, 
will preside at the following conferences: 

for magnetic tape. Col. R. H. Ranger; 
Tape editing device, H. W. Pangborn. 
May 21. morning: Economics of FM 

coverage, Everett Dillard; S-T link radio 
system, W. G. Broughton; Transmitter 
measuring equipment and techniques. 
David Packard; Directional antennas, A. 

Ernest H. Schreiber, Pacific Tel. & Tel. Co.—Capt. William C. Eddy,WBEB Chicago— Raymond F.Guy,N BC—William B. Lodge, CBS 

Towner. II . ¡ 1 ,4$ Louisville 

May 20, morning: Comparison of propa-
gation characteristics between Channels 
4 and 7. E. C. Page; TV and FM trans-
mitting plants. R. F. Guy; Small TV 
stations. James D. McLean; TV studio 
systems. M. A. Trainer; Light sources 
for TV studios, F. E. Carlson; Remote 

Earl Collum; Measuring co-channel inter-
ference, A. Fox; Stereophonic sound, Dr. 
H. A. Leedy. 
May 21, afternoon: Sound and relay 

equipment. J. L. Hathaway; Features of 
CBS studio facilities, L. H. Bowman; 
FCC-Industry roundtable. 
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FREQUENCY ALLOCATION PLANNING 
FCC CALLS FOR IMPROVEMENTS IN ENGINEERING OF TELEVISION RECEIVERS AND 

TRANSMITTERS, AND ACCELERATED RESEARCH ON UPPER TV BAND-3y WAYNE COY* 

THE most significant factor affecting 
the second of the two' main problems 

that we face, that is, the fullest use of the 
radio spectrum above about 30 me., is 
not international cooperation. but sound 
planning for the future domestically. Ex-
cept for certain bands of frequencies that 
require international standardization be-
cause of their use by ships and aircraft, 
this upper spectrum constitutes essen-
tially a national problem. This is because. 
in general, these frequencies have short 
range propagation characteristics. Those 
bands required for international aviation 
anti marine purposes were standardized 
at Atlantic City, in accordance with our 
proposal to the Conference, and, there-
fore. need not be re examined for some 
years to come. 

In 1944, the FCC conducted a coin • 
prehensive frequency allocation hearing 
and. in 1945, published a finding. This 
finding became not only the basis of thy 
a llocation proposal which the Depart n t 
of State transmitted to the Atlantic (' its 
Radio Conference, but also became thy 
blueprint for the Commission's postwar 
regulation of this upper spectrum. Now 
that we are certain that adjustments in 
this plan will not be required, at least for 
some years, for purposes of regional and 
world-wide standardization of aeronaut - 
ical and maritime uses of radio, we must 
examine where we are and where we are 
going. 
Many new uses of radio were provided 

for in the Commission's 1945 frequency 
plan. 
One of these new I/ SVS. for example, was 

thé Citizens Radio Service -- a personal. 
short range two-way radio service in the 
460- to 470 mc. band for use by the 
general public. The Commission has just 
given its type approval to the first trans • 
ceiver for this new service. This means 
that as soon as this first type approved 
set gets into production. the public can 
start enjoying this new type of radio 
service. Having given type approval, the 
Commission will make it very simple to 
get a station license. 
Many additional uses for radio have 

been suggested since 1945, so that it be 
comes increasingly evident that the most 
careful planning will llave to be done on 
a continuous basis if the objectives of the 
Communications Act and the desires of 
the American people are to be met. 

— - 

*Chairman, Federal Communications Commission, 
Washington, D. C. From an address at the I.R.E. 
President's Luncheon, Hotel Commodore, New York 
City, March 23, 1948. 

The first problem discussed by Chairman Coy was 
that of planning world-wide frequency allocations by 
international agreement. 

This may surprise you, since you prob-
ably assume that planning lias been done 
and is being done. That is perfectly true. 
but the point I should like to stress is that 
we must, from time to time. readjust our 
sights and make as certain as it is possible 
for us to do that the next generation will 
be able to derive the maximum benefits 
from the public domain we call the ether. 

It is quite easy for us to color our plan-
ning on the basis of expediency ami tem-
porary problems of the present. It is 
equally easy for us to assume, as accom-
plished facts, scientific developments and 
advances in the art that cannot be realized. 

Either of these courses of action repre-
sents an extreme. Further, the extent to 

NOTICE TO READERS 

In response to our announcement in the 
January issue concerning the demand for 
men to handle communications work, we 

have received o number of inquiries, and 
an indication of many more to come. 

Accordingly, we have set up a classified 

advertising section in this issue. As the head-
ing states, there is no charge to readers 

seeking employment. 
We would like to call attention to the fact 

that there is a large and rapidly growing 

demand for microwave engineers and men 
to handle installation and maintenance, tele-

vision installation experts, engineers and 
operators for FM and TV stations, and engi-

neers and testers for FM and TV set develop-
ment and production. 

which these factors may be implicit in our 
planning determines. in part, the sound• 
ness of a service-allocation plan. 
Yet it is apparent that we must have 

some plan. since uncontrolled experimen• 
tation in the upper spectrum would pre-
vent the development of essential radio 
services that cannot begin operations in 
advance of reasonably certain knowledge 
that their frequency allocations are secure. 
Moreover. it is an axiom, in problems of 
this kind, that no one service can be al-
lotted an expansion of its spectrum space 
except at the expense of other services. 
So with a finite spectrum whose upper 

limit is determined at any given time by 
the state of the art. and with constantly 
expanding frequency requirements of the 
several services, as well as suggestions for 
new uses of radio, it is apparent we have 
a dynamic problem for which there is no 
static solution. 
Now the Commission has certain pow-

ers under the Communications Act, but 
in the final analysis, the Conunission is 
merely the sounding board of the desires 
of the public: therefore, the Commission 

must anti does approach problems of this 
kind from the standpoint of what appears 
to be in the public interest, convenience 
and necessity. 
The first consideration in appraising 

the future use of this upper spectrum is 
an evaluation of the principal services 
for which spectrum space has been 
provided. 

Broadcasting. electronic aids to naviga-
tion. vehicular communication, radio re-
lay systems and miscellaneous cominuni-
cation services, all are accorded bands of 
frequencies. By no means do the amounts 
of spectrum space. and the corresponding 
orders of frequency for each of these serv-
ices, necessarily represent a complete 
satisfaction of their ultimate needs. No 
plan will do that. If only two services had 
to be accommodated, it is likely they each 
would wish the manic bands. And we have 
many services and dozens of uses of radio 
to accommodate. 
We facilitate the fullest use of the spec-

trum by adopting and adhering to certain 
technical principles, such as giving first 
priority to services that cannot use wire 
in lieu of radio and which are required 
for the protection of life and property. 
Also, we can support projects intended to 
result in the most economical use of the 
spectru m. 

All these things we do, and more. 
But anyone interested either in the 

future of television broadcasting or in 
prov:ding mass %.ellicular communication 
service knows these measures do not, in 
themselves. assure the attainment of the 
full scope of the objectives in either of 
these fields. 
We know the American public accepts 

television, and it is the duty of the Com-
mission to provide allocations so all the 
people may receive this service. 
I can be more explicit. A solution of the 

present sharing arrangements will not 
nerve to make the available television fre-
quencies any more adequate for "a truly 
nation-wide and competitive system of 
television" than they are now. If my pre-
dictions come true. I expect to see all 
television channels in the nation's 140 
metropolitan areas assigned within the 
next twelve months. 
Can we be satisfied with a metropolitan 

television system in the United States? 
I cannot conceive. that anyone can answer 
that question in the affirmative. If wc 
cannot devise plans for "a truly nation-
wide, competitive system - of television 
for the next generation, we are. not worth 
our salt. 

But valet' are. we going to get at the 
(Continued on l'age 4.N) 
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FIG. 1. The dotted liites.and arrows identify the circuits and signal paths in this diagram, of a G-2 control terminal installation 

LAND-LINE MOBILE SERVICE 
WESTERN ELECTRIC G-2 CONTROL EQUIPMENT INTEGRATES TELEPHONE SERVICE 

BETWEEN MOBILE UNITS AND LAND-LINE SUBSCRIBERS — 'By B. P. COTTRELL* 

°THE rapid expansion of mobile tele-
 phone service is reaching more and 

more into the daily lives and interests of 
the American public. This is due, in a 
large measure, to progress achieved in 
making service available between mobile 
installations and the established telephone 
system. through the exchange switch-
boards. 
The use of mobile radiotelephone in-

stallations is no longer a novelty. How-
ever, the methods and equipment used to 
extend normal, efficient telephone service 
to private cars and trucks is still some-
thing of a mystery. even to many com-
munications engineers. 

Mobile telephone service in urban areas 
and along highways between principal 
cities has become more than a two-way 
system since the introduction of selective 
dial signalling and direct interconnection 
with land-line telephone subscribers. A 

• Mobile Radio Sales Engineer. Radio Division, 

Western Electric Company, 120 Broadway. New 
York 5, N. Y. 

typical setup is illustrated in Fig. 1. It 
comprises: 

I. Main transmitter, installed at an 
advantageous point, and operated by re-
mote control 

2. A test transmitter. operated on the 
same frequency as the mobile transmit-
ters. so that the technical attendant, 
listening on a monitor receiver tuned to 
the main transmitter frequency. can check 
the operation of the system. The test 
transmitter and monitor receiver are 
equivalent to a mobile station 

3. One or more fixed receivers, located 
where signals from the cars can be picked 
up most efficiently. and connected to the 
telephone switchboard by land lines 

4. The telephone switchboard 
5. The G-2 control unit which inte-

grates the various operating units of mo-
bile and wire telephone service into a de-
pendable and efficient system 

G-2 Control Equipment: 

Fig. 1 shows the circuit elements of the 

Western Electric 6-2 control between 
the two pairs of dotted lines. Figs. 2 and 
3 show an installation of four G-2's. one 
of which is in cabinet, while the other 
three are rack-mounted. In this particular 
installation, the unit at the left handles 
the Philadelphia link in the New York-
Washington highway system. The adja-
cent rack-mounted control is for the 
Philadelphia urban channel, designated 
by the FCC as No. 11, while the next con-
trol is for the Philadelphia urban channel 
No. 9. At the extreme right is the control 
for New York-Washington rail phone. 
The panels on each control, from the 

bottom up, carry the following circuits: 
VOICE-FREQUENCY MONITOR AMPLIFIER. 

used if a receiver is located at some dis-
tance, to raise the volume 
RECEIVER CONTROLS, to match the out-
put of the receivers to the G-2 control 
Vociin. which regulates the speech level 
from land-line telephones 
Ws FIELD, to facilitate the control and 
testing of the various circuits 
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FIG. Cabinet-mounted and rack-mounted G-2 controls used for mobile radio service 

MONITOR SPEAKER PANEL, ak«) carrying 
the telephone dial and handset 
SELECTIVE SIGNALLING OSCILLATOR, slip-
plying the two tones for selective dial sig-
nalling to mobile units 
VOICE-FREQUENCY AMPLIFIER, compen-
sating for wire lines and loss Ilue to 
bridging several receiver lines. 
VOICE-FREQUENCY AMPLIFIER, used te 
raise the level of speech fed into the Vogad 
CONTROL EQUIPMENT, adapting the con-
trol terminal circuits for connection to 
the switchboard on a 2-wire basis, and for 
operation in the same manner as a com-
munity dial office 
TRANSMITTER CONTROL, providing all the 
circuits and components for remote con-
trol of the main transmitter 
TEST TRANSMITTER CONTROL, containing 
the circuits and components for remote 
control of the test transmitter 
TERMINATING CIRCUIT PANEL, terminat-
ing the 4-wire radiotelephone circuit, and 
converting it into a 2-wire, 2-way circuit, 
and performing other functions. 

Elements of the G-2 Control: 

The block diagram in Fig. 1 shows the 

34 

manner in which the various units of the 
control terminal are related, awl the type 
of signals involved. 
A particularly interesting unit is the 

Vogad ( voice operated gain adjusting de-
vice), a circuit which automatically main-
tains a high average volume level of 
speech so that. the most efficient use is 
made of the fixed station transmitter. 
Thus, a greater service area can be cov-
ered than would otherwise be possible. 
This is accomplished by means of a gain-
increaser circuit and a gain-decreaser cir-
cuit acting on a variable gain amplifier. 
The Vogad is unique in its ability to 
deliver constant volume-level output of 
speech, even though the input level varies 
above or below normal. This is in contrast 
with volume-limiting amplifiers which can 
only reduce the gain when the input level 
is high. 
The selective signalling oscillator unit 

in the G-2. makes selective calling possible 
to any appropriately equipped mobile 
unit operating on the given channel.' This 

See " Selective Calling for Mobile Telephone Serv-
ice," by B. P. Cottrell, FM A ND TEL EVIMON, Jan. 
1948. 

oscillator unit is controlled by the switch-
board operator's dial, and converts the 
dial pulses into alternate 600- and 1500-
cycle tones to actuate the selector appa-
ratus in the mobile receiver. For each dial 
pulse there is one interchange of tones. 
When received at the mobile equipment, 
the proper sequence of tones causes the 
code wheel of the selector apparatus in 
the particular receiver called to be ad-
vanced e steps, closing a contact which 
lights a lamp or rings a bell. In mobile re-
ceivers other than the one called, the se-
lectors may advance a few steps. depend-
ing on their particular codes. but only the 
selector of the radiotelephone called will 
be advanced the full e steps. The actual 
dialing of a radiotelephone is as rapid as 
that of any other telephone inasmuch as 
a standard telephone type dial is used in 
both cases. 
The circuits in tue G-2 make it possible 

to employ a single pair of wires between 
the control terminal and the telephone 
switchboard. Over this single pair the 
voice passes in both directions as well as 
all the signals necessary for operation of 
the mobile telephone system. These sig-
nals include dial pulses from the switch-
board to the terminal, incoming call indi-
cation. busy indication, land transmitter 
start, and transmitter ready indication. 

l'ilder normal operating conditions, the 
switchboard operator turns on the land 
transmitter by plugging into the line jack 
connecting to the control terminal. but 
for test and maintenance purposes facil-
ities are provided whereby the technical 
attendant can operate the system from 
the terminal itself. In addition to the 
plate and filament controls for the land 
transmitter, there are also controls for 
the operation of the test transmitter. 
Four receiver control circuits are pro-

vided (four more can be added) so that a 
number of fixed receivers can be em-
ployed, depending on local conditions. 
The primary purpose of these receiver 
control circuits is to give the switchboard 
operator an indication of an incoming call 
whenever one or more of the fixed re-
ceivers picks up a carrier signal of ade-
quate level from a mobile station. A lamp 
is provided at the terminal for each fixed 
receiver, indicating which fixed receivers 
are responding to a mobile station carrier. 
Faults occurring in a fixed receiver may 
contribute hum or noise to the circuit. 
For this reason facilities are provided 
whereby the technical attendant can 
monitor each of the fixed receivers, and 
disconnect any one from the terminal. 
The outputs of all fixed receivers are 

combined in the control terminal, and the 
volume raised by a voice-frequency am-
plifier.' A terminating circuit is provided 
for combining the transmitting and re-
ceiving paths into the two-way circuit to 
the switchboard. This terminating circuit 
provides full-volume re-radiation by the 
land transmitter of signals picked up by 
the fixed receivers, in order that calls can 
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FIG..9. Rear view if the G-2 control installation indicates the facilities required 

be made between mobile radiotelephone4. 
A monitoring loudspeaker, used with a 

monitor receiver tuned to the land trans-
irlitter frequency, is mounted in the con-
trol terminal for continuous monitoring 
to comply with regulations. Failure and 
off-frequency alarm circuits, in addition 
to the monitoring speaker, make the tech-
nical attendant aware of the performance 
of the radio system at all times. The off-
frequency alarm circuit is intended to be 
used with a Western Electric 2-A fre-
quency monitor. This monitor is auto-
matic in operation, and closes the alarm 
circuit if the land transmitter frequency 
drifts outside the prescribed tolerance. 
The effective manner in which the G-2 

performs makes it as simple for the switch-
board operator to place a call to or accept 
a call from a vehicle as it is with a conven-
tional telephone. Calls can be made from 
a fixed telephone to a mobile telephone, 
from a mobile telephone to a fixed tele-
phone, or between two mobile units. In 
general, it is only necessary for the mobile 
service operator to plug into the line jack, 
thereby turning on the fixed transmitter 
carrier, and dial the number. When a user 

of a mobile unit wishes to reach the opera-
tor. he presses the push-to-talk button on 
his microphone for one or two seconds. 
This causes a lamp to light on the switch-
board. making the operator aware of the 
incoming call. The operator then plugs 
into the line jack and answers the call. 

Speech through the toll switchboard at 
the left of the block diagram passes 
through the resistance bridge and into 
the transmitting path where the Vogad 
regulates the volume to a practically con-
stant level. It is sent out over the wire 
line to the main radio transmitter. Speech 
coming in from One or more of the several 
land radio receivers over the wire lines is 
combined at the input of the receiving 
path and passes up through the resistance 
bridge into the -wire line and through 
the toll switchboard. A portion of the 
received speech goes into the transmitting 
path and is re-radiated. Selective signaling 
tone pulses are fed into the transmitting 
path at a point beyond the Vogad. 

Control Circuit Operation: 

Although the individual control features 
are relatively simple relay circuits, the 

multitude of interconnection becomes 
complex. An outline of the sequence of 
events will serve to explain the function-
ing of the control circuit. 

(hi a call to a mobile station, the control 
circuit: 
1. Operates the Bsv indication at the 
switchboard, lights the lisv lamp in the 
terminal, and starts the land radio trans-
mitter. 
2. Signals the selective signalling oscilla-
tor which, in turn, is connected to the 
transmitter in place of the voice-frequency 
line, and then after a short interval origi-
nates the equivalent of dialing the digit 
used as clearing pulse. after which it lights 
the START DIAL lamp or signals the key-
pulsed sender at the toll switchboard. 
a. After dialing, automatically times the 
ringing interval to 3 or 4 seconds, at which 
time it disconnects the circuit to the se-
lective signaling oscillator which then 
sends another clearing pulse (an inter-
change of tone) before it is disconnected 
from the transmitter line. 
4. Provides answering supervision on the 
toll switchboard cord lamp. 
On a call from a mobile station, the 

control circuit: 
1. Closes the LINE lamp circuit of both 
switchboard and the terminal. 
2. Operates the Bsv indication at the toll 
switchboard and lights the Hsv lamp in 
the terminal. 
3. Turns on the land radio transmitter 
and extinguishes the line lamps when the 
operator answers by inserting a cord in 
the LINE jack. 
On a call from one mobile station to 

another mobile station operating on the 
same carrier frequency, the calling sub-
scriber places the call with the toll switch-
board operator and is told to stand by. 
The operator then pulls down the connec-
tion and originates a new call by dialing 
the called mobile subscriber whose an-
swer can be heard by the calling sub-
scriber and the conversation proceeds. 
The switchboard operator leaves one end 
of a cord plugged into the switchboard 
la-NE jack to permit monitoring and to 
keel) the land radio transmitter operating, 
since it must transmit the speech from 
each mobile subscriber to the other. That 
is, the conversation loops through the 
control terminal. 
On a call from a mobile station operat-

ing on one carrier frequency to a mobile 
station operating on another carrier fre-
quency, the toll switchboard operator 
uses both ends of the switchboard cord, 
since two land radio transmitters are in-
volved. One cord plug is inserted into the 
LINE jack of the calling subscriber's chan-
nel, the call is acknowledged, and the 
calling subscriber is told to stand by. The 
other cord plug is inserted into the LINE 
jack of the called subscriber's channel, 
and the operator originates a call by dial-
ing the called subscriber. When he an-
swers, the calling subscriber can hear him 

(Continued on Page 42) 
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TELEVISION HANDBOOK 
CHAPTER 3: PRIMARY COMPONENTS OF EQUIPMENT— PART 3: DISCUSSION OF 

THE COMPOSITE TYPES OF PHOTO-ELECTRIC PICKUP TUBES — By MADISON CAWEIN 

4. Composite Types and Derivations: 

The two basic types of photo-electric 
pickup tubes have been described in the 
two preceding Sections. These tubes are 
basically different in several respects, 
principally as regards: 
A. The type of photo surface 

a. Continuous photo cathode (Dis-
sector) 

b. Mosaic photo cathode (Iconoscope) 
B. Type of electrical image 

a. Extended electron image in space 
(Dissector) 

b. Latent-charge image stored on 
mosaic islands (Iconoscope) 

C. The means of obtaining resolution 
a. The finite size of a mechanical 

aperture upon which the extended 
image is focussed ( Dissector) 

h. The finite size of an electron beam 
which is focussed 55J)( us in()saic 
(Iconoscope) 

All types of television pickup tubes 
currently in use are variations, combina-
tions, or derivations of the principles em-
ployed in the image dissector and the 
iconoscope. No further theoretical con-
siderations in regard to the operation of 
photo-electric pickup tubes will be entered 
into here, other than a description of the 
essential classifications and a brief dis-
cussion of the manner in which these 
function. 

(4.1) Image Iconoscope: 

The image iconoscope (British Emitron) 
consists essentially of a marriage between 
the image dissector and the iconoscope. 
An optical image of the subject-scene to 
be transmitted electrically is focussed 
upon a translucent, continuous photo-
cathode at one end of the tube, through a 
glass window. An extended electron image 
emanates from the opposite side of the 
cathode and is focussed by electrical 
means. (electro-magnetic and/or electro-
static fields) upon the mosaic. The mosaic 
is scanned by an electron beam, and the 
signal is taken off of the signal plate in the 
usual manner for an iconoscope. 
The principal advantages of this tube 

are that the sensitivity is greater than 
that of the iconoscope by a factor of about 
10:1. due to higher photo-sensitivity of 
the translucent cathode and secondary 
multiplication at the mosaic. Also, the 
redistribution is more uniform, resulting 
in a decrease in the shading signal, or 
spurious signal. over that which occurs in 
the iconoscope. Due to the storage effect 
of the mosaic islands in this tube, it is not 
subject to the same noise limitations 
which exist in regard to the instantaneous 

signal which is derived from the image 
dissector. 
The disadvantages of this tube are that 

it is difficult to build, requires greater 
mechanical and circuit complexities than 
the basic types, it is not standardized as 
to arrangements, and it is not in general 
use at present. 

(4.2) Orthicon: 

The orthicon is a derivation of the 
iconoscope in which the photo-sensitive 
mosaic is translucent (as is the photo-

TV SERIES RESUMED 
Last fall, pressure of his work as manager 
of Research at Farnsworth Television & Radio 
Corporation interrupted Madison Cawein in 
the preparation of the Television Handbook 
series. 
Now Mr. Cawein has resumed his work 

on this very important contribution to tele-
vision literature, and we are pleased to 
announce that he expects to carry it through 
to completion without further delay. This 
series, therefore, will again be a regular 
feature of FM AND TELEVISION Magazine. 

For the benefit of those who missed any 
of the preceding parts, they were published 
in the following issues: 

December, 1946 April, 1947 
January, 1947 June 
February August 
March September 

These back copies are available at 50c 
each, or $2.00 for the set of 8 copies. Of 
course, the supply is very limited. 

sensitive cathode in the image iconoscope) 
so that the optical image can be projected 
on one side and the electrical image 
scanned off from the opposite side b» 
means of a scanning beam, as shown 
diagrammatically in Fig. 55. The scanning 
beam in this case is a low-velocity beam 
which strikes the inside of the mosaic at 
such a low energy-level that no seconda-
ries are emitted and no redistribution 
problem is created. The photo-electric 
charge on the mosaic islands is just neu-
tralized by the action of the scanning 
beam. The excess electrons in the beam 
return to the region of the cathode. and 
the signal output is more linear with 
illumination than is that of the iconoscope. 
The action of the orthicon in general is 
more efficient than is that of the icono-
scope. 
The principal advantages of the orthi-

con are that the increase in efficiency 
results in a sensitivity about 10 times 
greater than that of the iconoscope, there 
is no shading signal, the contrast range is 
relatively linear, and no keystone correc-
tion is required. 

The disadvantages are t hat the circuit 
complexity is increased, the mechanical 
and electrical adjustments are critical, 
and a certain amount of S-distortion is 
present as in the image dissector. In spite 
of these facts, the tube is commercially 
more desirable for direct pick-up than any 
of the other types of tubes so far dis-
cussed for medium light levels. 
A small type of orthicon. called the 

vericon. has been developed by Reming-
ton-Rand. This tube is quite sensitive 
and lends itself admirably to the con-
struction of a compact camera. Another 
type of small orthicon, developed by RCA, 
employs several stages of secondary mul-
tiplication to augment the output. 

(4.3) Image Amplifier: 

The image amplifier represents a varia-
tion from conventional pickup tubes, 
including some of the principles of the 
iconoscope. This tube is not commercially 
available, and its dikussion here is in-
cluded to complete the picture of history, 
invention, and development, as this ap-
plies to the vast amount of ingenuity and 
thought which have been devoted to the 
present art of television. 

This tube includes a mosaic type of 
photo-cathode similar to that in the 
iconoscope, but perforated with myriads 
of holes in a mosaic arrangement. The 
optical image is projected upon the photo-
sensitive front of this cathode. and a 
scanning beam impinges upon the second-
ary-emissive back. A screen-grid collector 
is placed in front of the surface, main-
tained at sufficient potential to draw 
electrons emitted at the back of the 
perforated cathode surface through the 
perforations. The scanning beam creates 
a moving, secondary-emissive cathode 
spot. Electrons originating at this spot 
are drawn through the holes to the collec-
tor screen (the anode), their intensity 
being controlled by the positive, stored 
charge on the mosaic islands of the photo-
cathode, in the region of the hole (control-
grid action). Thus. each elementary area 
in the region of a hole constitutes a tiny 
triode 'amplifier (capable of extension to a 
pentode by insertion of extra grids). The 
cathode of the triode is commutated and 
caused to move from hole to hole in regu-
lar sequence by the scanning beam. 
The advantages of this tube are its 

instantaneous response. internal amplifier 
action, linearity of contrast, and freedom 
from the shading signal and noise limita-
tions of the iconoscope and dissector, 
respectively. Its disadvantages are the 
difficulty of construction, the shadow cast 
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by the collector, and the limited resolu-
tion. 

(4.4) Image Orthicon: 

The image orthicon is the most ad-
vanced and most sensitive television 
pickup tube to come into commercial use 
up to the present time. This tube is an 

scene, and the charges are all positive. 
A low-velocity electron beam is focussed 

upon And scanned across the back of the 
glass target plate by the rear portion of 
the coil system. The influence of the elec-
trodes E anti D, in conjunction with the 
coil system, is to cause the scanning beam 
to strike the back of the glass plate per-
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ANODE 
COATING' 
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E LEiTAtON_,./...."' 
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PLATES 
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IitittStIIIflII  V - DEFLECT ION 
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FIG. 55. Construction of the orthicon pickup tube, a derivation of the iconoscope design 

outgrowth of the development of the 
image iconoscope and the orthicon. A 
diagrammatic arrangement of the princi-
pal elements of the image orthicon is 
shown in Fig. 56. 

Since this tube bids fair to become the 
most popular television camera tube 
during the next few years, more space 
will be devoted to its description here 
than to the other tubes previously de-
scribed. Because the development of the 
tube can be expected to progress, how-
ever, and because the underlying princi-
ples of the more basic types, as the icono-
scope and image dissector, have been 
rather completely described, the func-
tional operation of the image orthicon 
will not be detailed at as great length as 
for the image tubes of sections 1 and 2. 
An optical image is focussed on the 

translucent photo-cathode, Fig. 56, and 
an extended electron image is focussed by 
the coil system, accelerated by means of 
the accelerating electrode, to strike the 
target in focus. The target consists of a 
very thin glass plate and a collector screen. 
Secondary electrons are emitted from the 
glass plate and flow to the collector, 
establishing a positive potential of about 1 
volt average between the target and the 
collector screen. Actually, all the ele-
mentary areas of the glass plate become 
charged to various levels of potential 
corresponding to the levels of illumination 
in the original scene, augmented by 
secondary-emission action. The front side 
of the glass plate, or target, thus becomes 
a mosaic of charged areas, insulated from 
one another by virtue of the thinness of 
the glass (less than .0005 in. thick). These 
charged areas on the glass represent a 
latent electrical image of the televised 

pendicularly and at substantially zero 
velocity. The glass plate must be operated 
at a temperature of approximately 50' C., 
under which conditions it becomes con-
ductive along its thickness. The zero-
velocity electrons from the beam accumu-
late on the rear of the glass in quantities 
proportional to the elementary charged 
areas on the front of the glass, and leak 
through the glass during the scanning 

signal at the electrode 0 which is well 
above the noise level in the first stage of 
a thermionic amplifier and can, therefore, 
be amplified by conventional means from 
this point on. 
The structure of the glass plate, its 

flatness, and its proximity to the screen 
are quite critical. The thickness of the 
glass must be small enough so that con-
duction occurs through the glass to a 
much greater extent than across its 
surface, otherwise the charged areas of 
the electrical image would serve to neu-
tralize one another due to leakage across 
the surface. It is important that the 
electron beam be small enough in intensity 
to prevent overload of the multiplier, and 
large enough to insure complete neutrali-
zation of the positively charged areas on 
the front of the glass target. 
The principal advantages of this tube 

are that the sensitivity is approximately 
400 times that of the iconoscope, the 
threshold of the sensitivity approaches 
that of the human eye with good resolu-
tion, the peak output signal is 300 times 
above the noise level of the thermionic 
video amplifier, and the size of the tube is 
small enough to allow for a compact 
camera design. 
Some of the disadvantages are that the 

circuits are complex, the adjustments are 
critical, the tube is expensive and fragile, 
proper operating temperatures must be 
maintained to prevent time lag (memory) 
between preceding and succeeding images, 
and the tube may be permanently dam-
aged in a very short time by misadjust-
ment or failure of operating potentials. 
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FIG. 56. Diagrammatic representation of the extremely sensitive image orthicon pickup tube 

cycle to neutralize the positively charged 
areas of the latent electrical image. The 
excess of electrons in the scanning beam 
return, as shown in Fig. 56, along a 
parallel path to the incident beam and 
strike a secondary emissive area around 
the periphery of the gun, which surface 
serves as part of the electron multiplier. 
The return beam, modulated in accord-
ance with the electrons removed by ad-
herence to the glass plate, is amplified by 
secondary-emission activity in the multi-
plier, and serves to produce an output 

Nevertheless, the image orthicon is 
the only television pick-up tube which 
can be obtained commercially at the pres-
ent time for indoor and outdoor pickup of 
sports events under adverse lighting con-
ditions. For this reason it is rapidly 
replacing all other types of pick-up tubes 
for mobile service. 

NOTE: Part 4, to appear next month, will 
discuss the performance and characteris-
tics of relaxation oscillators used in 
camera deflection circuits. 
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STUDIO SPEECH INPUT SYSTEMS 
PART 2: PLANNING A SPEECH INPUT SYSTEM GEARED TO THE PROGRAMMING AND 

STUDIO FACILITIES OF FM OR AM STATIONS OF MODERATE SIZE- 13y JOHN A. GREEN 

Tx l'art 1 of this series', we discussed 
a complete set of speech input equip-

ment for use in the small to medium-sized 
FM or AM broadcast stations which are 
so numerous today. Facilities were pro-
vided to handle only one program and 
one audition channel. Of course, there 
are operations today which require a much 
greater degree of versatility, calling for 
two studios of moderate size, plus a small 
announce booth. In Part 9., therefore, 
we shall present the details of a more 
complete system, providing two program 
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manner, but to meet abnormal conditions, 
as well. If the budget cannot be stretched 
far enough to allow the installation of all 
the equipment desired, it is wise to 
provide for the addition of this equipment 
at a later date. In this way, rework of the 
entire layout at subsequent intervals 
when new equipment is purchased will be 
minimized. Competition as faced today in 
our scheme of radio broadcasting makes 
it wise for the station manager to allow 
his chief engineer to think ahead, and 
make plans for equipment that will do the 
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FIG. 11. Layout for a station of moderate size includes two studios and announce booth 

channels, or one program channel and 
one audition channel. 

General Considerations: 

In designing a set of speech input 
equipment for any station, whether it be 
large or small, there are certain funda-
mental ideas that must always be con-
sidered. The first, perhaps, is the con-
venience of the complete layout. As a 
part of this, the ease with which operation 
and maintenance can be handled should 
be given careful consideration. The speech 
input system must be so designed that 
there is always not only enough equip-
ment to allow operation in the normal 

'Part 1 appeared in the issues of February and 
March, 1948. 

many special jobs of all types and sorts 
which come up as station operations ex-
pand. Often the program department 
comes to the engineer and asks that a 
special job be handled not next week or 
next month, but this very afternoon. If 
suitable equipment is not available, it 
may be necessary to pass up a profitable 
show, or a valuable public-service feature. 
What makes these situations doubly 
serious is the fact that the program may 
then go to a competing station. However, 
if proper planning is done beforehand, 
and facilities are at hand, the engineering 
department will be in a position to 
do these jobs on short notice, and handle 
them more quickly and to better ad-
vantage than other stations in the area. 

Basic Planning: 

Logically, the layout of the studios 
depends on the program operations to he 
performed. Both of these considerations 
affect the design of the speech input 
system. Let us, therefore, set up a plan of 
program operations. Then we can provide 
suitable studio accommodations, and 
finally work out the speech input in-
stallation. 

Since we have assumed a station of 
medium size, either FM or AM, in a city 
of perhaps 50,000 to 100,000, the follow-
mg conditions will probably obtain: 

1. The station will operate on an 18-
hour schedule, 7 days a week. 

q. The major part of the programs will 
be produced at the station. The remainder 
will be taken from a network or other 
remote originations. 

3. A considerable number of rehearsals 
will be necessary for shows produced in 
the studios. 

4. News and weather reports will be 
originated at the station, in addition 
to news commentaries over the network. 

5. Part of the music will be from 
records and transcriptions, necessitating 
a music library of moderate size. 

6. At times, while one show is on the 
air, another will be fed to a network, or 
will be recorded. 

Studio Layout: 

Fig. 11 presents a suggested floor 
plan to meet the requirements set forth 
above. It includes two studios and an 
announce booth, the control room. and all 
the offices for the station. You will see 
that the studios and control room are 
grouped as a single unit. This achieves 
economy of space and equipment, and 
simplifies installation and maintenance. 
By putting the speech input console 
against the control room window facing 
the larger studio, vision is afforded of 
both studios and the announce booth. 
This, of course, is an important opera-
tional advantage. 
There is space in the control room for 

the equipment racks and recording ap-
paratus. The engineers' office is handy. 
and tile large window enables the Chief 
to see that things are coming along in the 
control room as they should. 
An adequate workshop and storage 

room are always a good investment. 
chargeable against the engineering de-
partment. With a good bench and a few 
tools, many special pieces of equipment 
can be constructed by the staff to meet 
special needs. Also, such a shop is ex-
tremely useful in connection with routine 
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View of truck cob showing 
driver "on the road" in 
communication with heed-
quarters station. 

The Lock-In Tube In Action 
For Electric Department 

Public Service Electric and Gas Company 

THROUGH an ingenious system of radio communi-
cation, the Electric Distribution Department of the 

Public Service Electric and is Company ( New Jersey) 
is able to service a given area swiftly and efficiently. 

With 153 vehicles in operation (at the present time), 

equipped with two-way radio units, Public Service can 
direct any one of these mobile units to the scene of an 
electrical breakdown in a matter of minutes! 

This elaborate repair system can't afford to risk com-
munication failures. Sylvania Lock-In tubes are used in 
these Link Radio Corporation sets because no matter 
how rough the way, they'll stay in their sockets. Tubes 

have few welded joints and no soldered ones— the ele-

ments can't warp or weave. Short, direct connections . .. 
less loss; getter located on top . . . leakage reduced by 

separation of getter material from leads. See Sylvania 
Distributors or write Radio Division, Emporium, Pa. 

SYLVANIA 
ELECTRIC 

Headquisrters station in communication with on'; 
of thE many Public Service units • eady for prompt 
trouble- shooting. 

Transmitter ano Receiving Units used in Public 

Service mobile equipment, manufactured by 

Link Radio Corp., New York 

The famous lock- In tube's superiority makes 

it the ideal choice for equipment on the rood, 

in the air, on the rails, marine radar, FM and 
television 

MAKERS OF RADIO IVIES; CATHODE RAY TRIES; ELECTRONIC DEVICES: FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES: ELECTRIC L'GHT BULBS 
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FIG. 12. Block diagram of the equipment and control console for the studio facilities shown in Fig. 11. Three turntables are included 

maintenance and emergency repair work. 
A lobby of generous proportions is 

arranged so that visitors to the station 
can sit or stand to watch the activities 
in the studios. The announce room and 
control room are also visible from the 
lobby. Thus, visitors can be handled 
without going through the section de-
voted to business offices. 
In the business section, the managers' 

office is ideally located. Space is provided 
for the office force, sales department, 
continuity department, program director, 
and music library. 
Of course, the plan of operations and 

the studio can be modified to fit specific 

needs. However, such changes will prob-
ably not alter the basic design of the 
speech input system, except in minor 
details. 

Speech Input Equipment: 

The 18-hour daily schedule puts a heavy 
load on the speech equipment, calling 
for extreme reliability in order that unin-
terrupted service will be assured over 
long periods of time. Of course, routine 
inspection and maintenance are required 
on all equipment, and thoroughness in 
this respect is essential at any station. 
Still, no matter how careful the main-
tenance, generous factors of safety must 

be built into the equipment to assure 
adequate reliability over a long period 
of years. 
The control console is the nerve-center 

of the audio system. Therefor, it must 
provide means for handling all the varied 
present and future program activities. 
For example, since our plan calls for 

producing many shows locally, the console 
design must provide for frequent rehear-
sals and auditions. They must be handled 
on schedule, without interfering with 
programs on the air, and without putting 
an undue load on the operating personnel. 

Since there will be numerous remotes 
(Continued on page 46) 
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SALES AND SERVICE 
3,566 - 43% 

PICTURE OF 

COVERAGE 
THAT MAKES 
ADVERTISING 
PROFITABLE 

* In 1948, the readership of FM AND TELEVISION will place 

orders totalling more than 1 billion for FM and TV broad-

cast equipment, FM communications equipment, and FM-TV 

home receivers, test instruments, and replacement parts. 
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Are There Eagles or Homing Pigeons on Your Advertising Dollars? 
Do your advertising dollars still have eagles carrying 

olive branches and arrows? If so, maybe it's time for 

you to change the design to homing pigeons with 

orders in their claws. 

Time was when advertising's job was to fly high 

and wide. Like the eagle, it was sent out to soar 

around, and collect quantities of letters asking: 

"Please send me your free literature." Advertising 

wasn't expected, then, to pay its own way with im-

mediate results. 

Now, times have changed. Advertising dollars must 

be sent out, like homing pigeons, to bring back orders. 

Advertising in FM AND TELEVISION, like the homing 

pigeon, travels in a straight line between your plant 

and radio's great, new FM and TV markets. This is 

the only publication that has concentrated over the 

years in the fields of FM-TV engineering and pro-

duction, operation, and sales. 

If you want to shift the pattern of your advertising 

from eagles to homing pigeons, study the concen-

trated coverage illustrated in the chart above. It 

represents the groups whose orders will total over 

$1 billion this year for FM and TV broadcast equip-

ment, FM communications equipment, and FM-TV 

home receivers, test instruments, and replacement parts. 

Note how ABC circulation is reinforced by hand-

picked, extra coverage. And the cost? It's the lowest 

rate of any radio publication: $ 160 per page, 12 

times! If you're after orders, FM AND TELEVISION 

will give you the highest return per dollar spent. 

Ask for Detailed Information on Market Coverage for Your Specific Products 



YOUR SALES STORY 
Will Be HEARD By More " Interested 

People" If You Put It On   

WCFC in BECKLEY 

* People With FM Sets . . Interested In Keeping Abreast 

With The Times . Want New Products. .. New Facts About The Old 

* Beckley, the "Smokeless Coal Capital," can 

be one of your richest markets with the help 

of WCFC, pioneer FM station in West Virginia. 

WCFC programming is geared to the needs of the 

community and is thus able to serve the advertiser 

better. Write for rate card and complete market 

data. 

The SMOOTH Voice Of The "Billion Dollar" Smokeless Coal Fields 

3000 WATTS • 101.3 Mcs. • CHANNEL 267 

WCFC 305 Reservoir Road 

Beckley, West Va. 

MOBILE SERVICE 

(Continued from l'age 35) 

and the conversation proceeds, the switch-
board operator leaving both ends of the 
cord plugged into the LINE jacks so as to 
monitor the call and to keep both land 
radio transmitters operating. Here the 
conversation is looped through the two 
control terminals, there being one control 
terminal for each mobile service channel. 
In short, the system provides exactly the 
same degree of flexibility for mobile com-
munications as for regular telephones. 

Details of the Vogad: 

In the G-2 control terminal, the Vogad 
is operated from DC power supplies. With 

no input, its normal gain is e (th. Its 
controls are set so that, for average speech 
input volume, this amount of gain will 
give a satisfactory output volume. Over a 
speech range of +8 to — 37 vu. the Vogad 
gain is automatically decreased or in-
creased through its 45-db range in such a 
manner as to maintain the output speech 
volume within ± ivu of the desired vol-
ume. The Vogad consists essentially of a 
varioamplifier whose two vacuum tubes 
are arranged in push-pull and the grid bias 
of which (and therefore the amplifier 
gain) is regulated by a syllabic-gain in-
creaser and a gain decreaser. Patching 
jacks are provided in the control terminal 
so that the Vogad can be removed from 
the circuit and tested as a unit. 

Transmitter Control Circuit: 

The normal function of the transmitter 
control circuit is to start the land radio 
t ransmitter whenever the toll switchboard 
operator plugs into the LINE jack or when 
the technical operator at the control ter-
minal plugs into the 131, jacks. In either 
case, the terminal relay is operated and 
applies battery voltage to the transmitter 
control circuit relay. With the control key 
in its normal position, positive 130-volt 
telegraph battery is applied to one of the 
two composite circuits on the transmitting 
line to the land radio transmitting sta-
tion, where it operates a control relay. 
It transfers a connection of the alarm cir-
cuit; supplies ground to light its asso-
ciated red signal lamp; and applies 130-
volt battery to the other composite circuit 
(ifi the transmitting line to the land trans-
mitting station where it operates a con-
trol relay to apply plate power to the 
null() transmitter. 

If the transmitter radiates its correct 
carrier frequency, the frequency monitor 
at the land transmitter applies ground to 
the transmitter control circuit relay. This 
relay applies battery to light the local 
green CARRIER ON lamp: transfers a bat-
tery connection of the alarm circuit; and 
applies battery to the trunk control circuit 
which lights the START DEAL lamp at the 
toll switchboard. 

Receiver Control Circuit: 

Jacks are provided for patching and test-
ing purposes. By means of optional wiring, 
the incoming line from the land radio re-
ceiving station can be poled as required to 
give the best combination of the several 
incoming signals from the other land radio 
receiving stations. One end of the winding 
of a relay is connected to the midpoint of 
the line side of a repeating coil. At the 
receiving station, a similar connection is 
made from the line to the contact of the 
radio receiver codan relay. When an in-
coming signal is detected by the land radio 
receiver, ground from its codan relay is 
connected over the 2-wire line to the 
receiver control relay. This applies bat-
tery to the white signal lamp and ground. 

Selective Signalling: 

Each Western Electric mobile station in-
cludes a selector set as part of the receiver. 
Mobile stations of other manufacture can 
be equipped with a 106 selector set as a 
separate unit. 
At the toll switchboard. the operator 

dials directly on the trunk or sends key 
pulses to a sender that transmits the 
pulses over the trunk to the control cir-
cuit of the terminal. When ground is ap-
plied to the selective signalling oscillator, 
the terminal relay is operated from the 
oscillator and connects the oscillator out-
put over the transmitting line to the land 
radio transmitter. The oscillator sends 
alternate pulses of 600 and 1,500 cycles. 

(Concluded on Page 44) 
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TO HELP YOU UNDERSTAND TELEVISION BETTER • TO SHOW YOU TELEVISION PROGRESS 

Itt-EV‘Seit NtOtkINts/ 

lj ott io -9t3 

3à Itel\S‘ON g•IS1‘1\11' 
‘NeS1R`{ SHO\N 

Impti\19,20, 111 

tee4 sioee bunaseons 
• louts 

speAees 

• 5 DisP‘al 

éney-
3 Luncheons 

12 Panels & Seminars 

50 Video Displays 

Film Screenings 

Station Tours 

Special Entertainment 

• 

SEND IT 

TODAY! 
I. 

• Xecvz_ 

• • • ... the newest television receivers 

and equipment of leading companies 

. . . television's leading experts from everywhere 

3RD NAIL TELEVISION INSTITUTE, TELEVISER MONTHLY, 11 W. 42 St, New York City 

Gentlemen: Please reserve  tickets for the following: 

Name. Firm•  

Address:  City:  

Name:    Firm: 

Address:   City• 

Name   Firm  

Address.  . City• 

$15 for 3 Days • $7.50 for I Day 

State: 

State: 

Title-

State, 
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Ne_w ERA 

in the Çreat Southwee! 

W FAA_FM 
(formerly KERA) 

First FM station in the Southwest's Biggest 

Billion Dollar Market — Dallas and Fort 
Worth — operating nine hours daily 

with 14,000 watts radiated power. 

97.9 Mc. WFAA-FM Channel 250 

A RADIO SERVICE OF THE DALLAS MORNING NEWS 

'Dallas, Texas 

TEST PATTERNS NOW • REGULAR PROGRAMS SOON 

WBEN-TV 
means 

TELEVISION 

in Buffalo 

• 

BUFFALO EVENING NEWS Radio Stations 

WBEN • WBEN-TV • WBEN-FM 
NBC NETWORK CHANNEL 4 106.5 MEGACYCLES 

MOBILE SERVICE 
(Continued from l'age 42) 

Talking and Monitoring: 

In addition to the voice channels and 
operating control circuits, the G-2 in-
cludes adequate facilities for measuring 
and testing, and alarm circuits are pro-
vided to indicate abnormal conditions. 
Many variations of the basic circuits 

can be arranged to suit individual condi-
tions. This description, however, serves 
as a basic review of the control equipment 
necessary to provide telephone service to 
all types of mobile vehicles. 

COMMUNICATION DIRECTORY 

The revised Communications Direc-
tory, l'art 1, will appear in the July issue 
of FM AND TELEVISION. It will list all 
municipal, county, and state police, fire, 
forestry and railroad radio systems, with 
additions and changes made during the 
past twelve months. Listings will show the 
call letters, address of control point for 
each main station, number of associated 
mobile units, frequency, type of modula-
tion, and the manufacturer of the princi-
pal equipment. This information is avail-
able from no other source. Part 2 of the 
Directory was published in January 1948, 
and will be revised again in January 1949. 

EDUCATIONAL FM 
• Operating under special temporary author-

ity. 
**Construction permit. 
t Application pending. 

ALABAMA 
TUSCALOOSA 
WUDA* University of Alabama 

CALIFORNIA 
Los ANGELES 

K ['SC" University of So. Calif. 
t Bible Inst. of Los Angeles 
t Intl. Evgl. Christ. Church 

SAN DIEGO 
KSDS* Unified School District 

SAN FR tNCISCO 
K.11.-11' Unified School District 

MONICA 
KCIDV School Board 

STOCKTON 
KCVN** College of the Pacific 

COLORADO 
DENVER 

t Denver Bible College 
FLORIDA 

MIAMI 
WTHS* Tech. High School 91.7 

GEORGIA 
ATLANTA 
WABE* Bd. of Education 90.1 

ILLINOIS 
CHICAGO 
WCTF* Chicago Theo. Seminary 89.9 . 

WBEZ Chicago Bd. of Education 91.5 

URBANA 
WIUC Univ. of Illinois 91.7 

INDIANA 
BLOOMINGTON 
\MU* Indiana University 

GREENCASTLE 
t DePauw University 
(Concluded on Page 45) 

MC 
91.7 

91.5 

91.7 

91.7 

89.9 

91.3 

90.9 
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EDUCATIONAL FM 
(Continued from Page 44) 

IOWA 
AMES 

WOI-FM* Iowa State College 
BOONE 

t Boone Biblical College 
IOWA CITY 
KSUI State Univ. of Iowa 

KENTUCKY 
LEXINGTON 
WBKY Univ. of Kentucky 

LOUISIANA 
BATON ROUGE 
WLSU** Louisiana State Univ. 

M ICHIGAN 

ANN ARBOR 
WUOM* University of Michigan 

DETROIT 
WDTR** Board of Education 

E. LANSING 
WKAR-FM* Mich. State College 

M ISSOURI 

ST. LOUIS 
KSLH* Board of Education 

NEW JERSEY 
NEWARK 
WRGO Bd. of Education 

So. ORANGE 
WSOU* Seton Hall College 

NEW YORK 

FLORAL PARK 
WSHS Sewanhaka High School 

NEW YORK 
WCUV* Columbia University 
WNYE* Board of Education 
WEITV Fordham University 

SYRACUSE 
Syracuse University 

TROY 
t Veterans Vocational School 

Omo 
CLEVELAND 
WBOE Board of Education 

TOLEDO 
WTDS* Board of Education 

OKLAHOMA 

NORMAN 
KOKV* State University 

OKLA. CITY 
KOKH* Board of Education 

STILLWATER 
KOAG-FM* . gr. & Mech. College 

TULSA 
KWGS** University of Tulsa 

OREGON 
Et c:ENE 
K 11VM** School District No. 4 

PENNSYLVANIA 
P191. ‘ DELPHIA 
W.1UN* Junto, Inc. 

STATE COLLEGE 
WEHR* Penn State College 

W . CHESTER 
WWCH* State Teachers College 

RHODE ISLAND 

PROVIDENCE 
WPTL* Providence Bible Inst. 

TEXAS 
IL MSTON 
KUHE* University of Houston 

W ISCONSIN 
('HILTON 
WHKW* State Radio Council 

DELAFIELD 
WHAD* Saine 

M ADISON 
WHA-FM Same 

W AUSAU 
WHSF* Same 

91.3 

91 7 

91.3 

91.7 

High Efficiency— Wide Dynamic Range 
Extra TONAL REALISM 

Are yours with 

eje"%1"--1)atel 

the result of a quarter of a century of experience in the 

LOUD SPEAKER field 

91 
designed especially for music systems and public 

7 
address use. This speaker has exceptionally high 

90 9 efficiency recommended for operation at frequen-
cies from 60 to 6500 C.P.S. and a maximum useable 

90 5 range of 40 to 15,000 C.P.S. Extremely sensitive 
spherical metal diaphragm fastened directly to the 
voice coil support tube acts as a direct radiator at 

91 5 the higher frequencies. Heavy field case prevents 
stray magnetic fields which aliows use near cathode 

91.1 ray or television tubes without image interference. 

89 5 COMPARE Jim Lansing SIGNATURE SPEAKERS 
befote you buy— It's easy to see and hear the 
difference. 

90.3 Available Through Your Jobber 

89.9 
91.5 
90.7 

90 3 ' 

91.3 

90.9 

90.1 

91.7 

90.3 

90.1 

91.1 

90 9 

91.3 

91 

91 7 

89 9 

90 .7 

91.5 

89.1 

4221 SOUTH LINCOLN BLVD. VENICE, CALIFORNIA 

AT THE 

N. A. B. 
CONVENTION 

* * * 

FM and TELEVISION 

MAGAZINE WILL BE 

AT SPACE 2204. 

COPIES OF OUR 

SPECIAL N. A. B. 

ISSUE WILL BE 

AVAILABLE THERE 

* * * 

LOS ANGELES 

MAY 17th to 21st 

HOTEL BILTMORE 

MODEL 

D130 

Investigate 

Alden Facsimile 

FM Stations use the Alden Facsimile system 
as a promotional means to increase their 
listening_ audience and call attention to 
their FM stations. 

They choose Alden because: 

I. The Alden Recorders produce the most 
beautiful pictures not only in black and white 
but in the pleasantly toned Alfax sepia papers. 

2. The Alden system assures attention-getting 
programs by combining sound and the opera-
tion of bulletin-size recorders in semi-public 
places, enlarging the same program that is sent 
to the home and other points. 

3. The Alden system with its low frequency re-
quirements simplifies the operation over ordi-
nary telephone lines and with existing com-
munication sets, making it capable of universal 
adoption. 

4. The Alden system is designed and priced 
for the mass market; is not restricted as to 
particular FM sets and thus has the promo-
tional interest of all set dealers in your area. 

5. 'I'he Alden equipment has basic simplicity, 
minimizes service through interchangeable 
spare parts and is thoroughly suitable for use 
by non-technical people. 

6. The Alden system has every factor, in-
cluding program possibilities, that insure the 
largest saturation of recorders per area, opera-
tion in marginal signal areas, and thus the 
greatest possible coverage for your station. 

Investigate Alden Facsimile 

and Alfax Paper now 

ALDEN PRODUCTS CO. 
Brockton 64F, Massachusetts 
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wghf 
101.9 MC. 

THE FINCH FM-FACSIMILE STATION 

Presenting more and more live-talent 

shows for listeners within 70 miles of 

New York City. Now operating on 

20 kw effective power. Hours of 

operation: 3:00 to 11 p.m. daily. 

FREQUENCY 101.9 MC. 

Studios, Transmitter and Business Office: 

10 E. 40th Street, New York City 

Telephone Lexington 2-4927 

Write or phone for rate-card 

WASH FM 
WASHington, D. C. 

ORIGINATING STATION 

FOR THE 

ConThtQnJaL 911211.1Je 

Featuring regular live-talent broadcasts by 

U. S. AIR FORCE CONCERT ORCHESTRA THURS. 8:30-10 p 

U. S. ARMY BAND WED. 8-9 p 

HOTEL CARLTON CONGO-ROOM DANCE BAND TUES. 8:30-9 p m 

Since 1945 

"Featuring the Finest in Musical Entertainment" 

EVERETT L. DILLARD, General Manager 

OBSERVING CRYSTAL 
MODES 

(Continued from Page 29) 

mum sweep, the oscilloscope pattern 
shows those crystal modes lying within 
the sweep width. The maximum sweep 
of the Mega-Sweep, usually about 30 
me., can, with some loss of linearity, be 
brought up to about 70 me. As the sweep-
ing frequency passes through the crystal 
frequency or one of its odd harmonics, 
the crystal impedance and the rectified 
voltage across it become minimum. Since 
this absorption occurs periodically at the 
sweep rate, a stationary pattern is seen 
on the oscilloscope with pips correspond-
ing to the series-resonant modes of the 
crystal. As the center frequency of the 
sweep is shifted, higher modes can be 
seen to appear on the pattern. With the 
sweeping oscillator adjusted for narrow 
sweep, the pattern of an individual pip 
occupies a large area on the oscilloscope 
and can be studied in detail. 

In a typical test, using a 10-mc, funda-
mental crystal, the modes were traced up 
to the 11th. or a frequency of 110 me. The 
size of the pips was noticeably different, 
the variation being (lue either to different 
mode strengths or amplitude modulation 
in the output. Using the wave meter 
incorporated in the Mega-Sweep, the fre-
quencies of the modes were found to be 
20 me. apart. 

SPEECH INPUT SYSTEMS 
(Continued from Page 40) 

plus thè network, provisions are required 
in the console for connecting such circuits 
into the audio equipment. Also, the 
console must be capable to handle two 
shows simultaneously — one on the air 
and the other either being recorded for 
subsequent transmission or sent out over 
a local network. This degree of flexibility 
simplifies programming and makes the 
recording equipment available to the 
sales department on short notice. 

Fig. 1 shows the block diagram of a 
speech input system which meets the 
specifications set forth in the preceding 
paragraphs. From this diagram it is easy 
to determine the equipment that will 
be needed to make the installation. Some 
of the equipment specified may be con-
sidered as extra, but it has been included 
to permit completely flexible operation. 

Facilities are provided at the left 
in Fig. 12 for two microphones in studios 
A and B, for regular use. In addition, an 
extra microphone receptacle is shown, 
terminated in the jack field. This makes 
it possible to connect an additional 
microphone easily when special program 
situations arise in either studio. There are 
circuits to each studio for a monitor 
speaker and on-off air lights. 
The announce booth has a normal 

(Concluded on Page 47) 
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SPEECH INPUT SYSTEMS 

(Continued from Page 46) 

circuit for one microphone. for a monitor 
speaker and air lights, and a spare micro-
phone receptacle terminated in the jack 
field. 

In the control room there is one micro-
phone circuit. This mike is used for 
on-the-air announcements as well as for 
talkback to the studios and remote lines. 
Circuits are provided for three transcrip-
tion turntables, two monitoring speakers, 
and air lights. 

Finally. Fig. 12 shows a circuit for 
a monitor speaker in the lobby. 
Going from left to right in the diagram, 

three preamplifiers will be seen. One of 
these is normally used for the third 
transcription turntable, while the other 
two are provided so that special circuits 
can be set up quickly in the different 
studios, without disturbing the other 
equipment. when they are needed. 

Eighteen pairs of jacks are used for 
the input circuits to the remote positions 
or high level positions on the console. 
Nine of these are normally connected to 
the input of the console-. eight normals to 
the telephone circuit, and one normal to 
the third transcription position. 

There are two isolation amplifiers and 
one equalizer. One isolation amplifier 
compensates for the insertion loss of the 
equalizer. The other can he used for 
network isolation or for utility purposes. 
The console specified is a .212A Collins 

In-position. 2-program-channel design. 
Eight of the inputs are for low-level 
circuits, and two for high level circuits. 
Two complete programs can be handled 
simultaneously through the unit, since 
it contains two program amplifiers. There 
is only one monitor amplifier. hut con-
nections are provided for an external 
monitor amplifier to be used on the 
second program channel. Switching facili-
ties permit talkback to all the studios anti 
time remote lines. 

In the conclusion of l'art .2. next 
month, the audio equipment for this 
installation will be described and il -
lust rated. 

TAXI RADIO SYSTEMS 

ATHOUGH the data in the Com-
munications Directory published in 

our January issue was taken from FCC 
records, we have been advised that the 
equipment manufacturers' names were 
not shown correctly in certain instances. 
L B. Williams of the Yellow Cal) 

Company, Atlanta. informs us that they 
are using the original equipment supplied 
1)y Communications Company. Coral 
Gables. This, by the way, was probably 
the first taxi fleet system to be installed. 

J. Robert Hamaker. of Mobile Com-
munications Company. Long Beach 2, 

(Concluded on Page 48) 

KFI's NEW 50,000 WATT VERTICAL ANTENNA 
750 high, tallest on the West Coast. Erected by IDECO, 
this tower is equipped with "Guardian" Tower and 
Obstruction Lights. 

LOWER 
Maintenance Costs! 

WITH H at P 
&an 

TOWER LIGHTS 
''Guardian" 300 mm Towe Lights. Obstruction Lights and Code 

Flashers, furnished as standard equipment by leading tower manu-

facturers, are consistently specified by outstanding radio engineers 

because of dependable performance under every operating condition.. 

"Guardians" INCREASE Safety Factor 

PROLONG Lamp Life . LOWER Maintenance Costs! 

Patented Ventilator Dome circulates 

the air—reduces internal temperature— 

increases lamp life. Water turn(); enter 

vents even during most severe rainstorm. 
; 

Concave Base with drainage port at 

lowest point dissipates condensation mois-

ture. prevents short-circuits. 

Spun-Glass Shielding on color-sire \ 

supports provides glass-to-glass contact 

with color screens, equalizing 'cpntrac-

don and ,e',/cPansion due to temperature 

changes': Color-screen breakage virtually 

eliminated. 

Recessed Neoprene Gasket and com-

pletely concealed center hinge provides 

positive protection against dirt and 

moisture at this most vulnerable point. 

Neoprene gaskets used throughout in 

place of cork. Compounded to last 

indefinitely. 

Irrproved Locking Device with but-

terfly clamp maintains secure center seal. 

"Guardian" cornple-e lighting kits can be furnished 
for conduit insta.lation subject to availability, or 
exposed wiring installations in any quantify. 

SOLD ONLY THROUGH JOBBERS and 

TOWER MANUFACTU S 
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A WELL KNOWN NAME IN RADIO FOR OVER A QUARTER OF A CENTURY 

Powelzi 
p'Weed OF AMERICA'S FOREMOST 

MOBILE RADIO 
TRANSMITTERS 

Leading mobile transmitter manu-
facturers know they can depend on 
CARTER Rotary Power Supplie,. 
They know the name of CARTER 
is accepted everywhere as the finesl. 
among those u ho buy and use their 
mobile radio equipment. Remein• 
ber, wherever the names of well 
known mobile radio manufacturer, 
appear, another name invariably is 
present ... CARTER . • . the oldest 
name in Rotary Power Supplies for 
' mobile radio. 

e Send for free bulletin. 

ir— Jei 
t ' ' 

2641 N. MAPLEWOOD 

FREQUENCY RANGE 

54 to 216 MEGACYCLES 
The model 202-B is specifically designed 
to meet the needs of television and FM 
engineers working in the frequency range 
from 54-216 mc. Following are some of the 
outstanding features of this instrument: 

RF RANGES-54-108, 108-216 mc, 0.5% ac-
curacy. 

VERNIER DIAL-24:1 gear ratio with main fre-
quency dial. 

FREQUENCY DEVIATION RANGES-0-80 kc; 
0-240 kc. 

AMPLITUDE MODULATION—Continuously vari-
able 0-50%; calibrated at 30% and 50% 
points. 

BOONTO'RADIO 
BOONTON • NJ • 11.5 A• 

CABLE GENEMOTOR 

MODULATING OSCILLATOR—Eight internal mod-
ulating frequencies from 50 cycles to 15 kc., 
available for FM or AM. 

RF OUTPUT VOLTAGE-0.2 volt to 0.1 micro-
volt. Output impedance 26.5 ohms. 

FM DISTORTIONLess than 2% at 75 Sc deviation. 

SPURIOUS RF OUTPUTAII spurious RF voltages 
30 db cir more below fundamental. 

Write fee Catalog D 

DESIGNERS AND MANUFACTURERS OI 

THE 0 METER • OX CHECKER 

REQUENCY MODULATED SIGNAL GENE ToR 

BEAT FREQUENCY GENERATOR 

AND OTHER DIRECT READING INSTRUMENTS 

FREQUENCY ALLOCATIONS 

(Continued from Page 49) 

dent that many present broadcast re-
ceivers in particular are deficient in regard 
to the suppression of oscillator radiations 
and in selectivity. Perhaps your efforts 
and ingenuity will result in simpler and 
more effective methods than are now 
available. 

Ladies and gentlemen, radio is still 
new; let us continue to try as hard as we 
can to establish a well-balanced plan for 
using this great natural resource, and of 
assuring ourselves that both the next 
generation as well as our own will be able 
to enjoy this heritage. I know I speak for 
the entire Commission when I say that 
we will need all the help we can get from 
the radio engineers. 

CLASSIFIED ADVERTISEMENTS 

Positions Wanted: No charge. Use either 

your own name and add ' sr or FM and 

TELEVISION box number. 

Other Advertisements: 20C per word, 

minimum 52.00. Crn.-i.inch odYertisements in 

ruled box, SI 0. 

Copy received up to the 20th of the month 

will be published on the 15th of the month 

following. 

Address replies to bon numbers: FM and 
TELEVISION, Savings Bonk Building, Great 

Barrington, Mass 

SALEsm ‘ N seeks position with FM station tc 
handle time sales, promotion, station relations. 
I lave 7 years radio and sales experience. B.A. 
legree Columbia, rank of Major, S.C. Reserve. 
Now located near N.Y. ( ity. Box 98, FM AND 
TELEVISION. 

COMMUNICATIONS ENGINEER now maintaining 
4.5-car mobile FM system is prepared to handle 
additional work in the vicinity of East St. 
Louis, Ill. Box 47, FM AND TELEVISION. 

CHIEF ENGINEER now in charge of 150 mobile 
FM units, 3 land stations, desires advantageous 
change. Only interested in permanent position 
with commercial or state police system. Re-
quire living quarters for 3. Will also consider 
return to broadcast engineering. Box in, FM 
%ND TELEVISION. 

TELEVISION ENGINEER, highest reference on 
experience and ability, has permit for direct 
immigration to U.S. 3 years motion picture 
engineer Thomson-Houston Paris, 9 years tele-
vision and motion picture engineer l'hilips 
Eindhoven, 3 years technical director Decca 
Brussels. Ph.D. electroacoustics. Speak and 
write English, French, German, Dutch flu-
ently. Seek position with U.S. television man-
ufacturer or station. Engineer, Postbox 291, 
Antwerp, Belgium. 

SALES ENGINEERS wanted, capable of handling 
sale, planning, installation of mobile FM sys-
tems in the New York territory. Excellent op-
portunity for men with experience in operating 
and maintaining FM systems. Box 60, FM 
ANI) TELEVISION. 

MANUFACTURER of mobile FM equipment for 
police, taxis, public utilities has territories open 
in the middle west and south. Franchises avail-
able to established sales organizations or parts 
jobbers employing experienced sales engineers. 
Box 14, FM AND TELEVISION. 
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FIELD 

ENGINEERS 

Attractive positions avail-
able for neat, intelligent, 
aggressive young men. A 
thorough knowledge of ra-
dio theory and servicing 
is essential. Television ex-
perience not necessary. 
These positions entail 
traveling. In reply give full 
resume of experience, ed-

ucation, and salary 
expected. 

Bendix 
RADIO DIVISION 
Bendix Aviation Corporation 

East Jappa Road, Towson, Maryland 

500' 
LEHIGH 

STRUCTURAL 
STEEL 

COMPANY 
TOWER 

One of our customers has a 500' 
heavy duty FM or TV self-support-
ing galvanized structural steel 

tower available for sale. This 
tower is brand new, never erected 

and available for immediate ship-
ment. It is designed for " inside the 
city" location according to RMA 
standards. 

Also available, 61/4 " Andrew 
Coaxial Transmission Line with 
fittings. 

JOHN A. COSTELOW 

COMPANY, INC. 
125 Kansas Avenue Topeka, Kansas 
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FREE! Send for it NOW! 

AWED'S 
NEV CATALOG \ 

Everything in 
Radio 

for Everyone 
in Radio 

Radiomen! Here's the new 172-page ALLIED 
Buying Guide that brings you everything you 
need in radio and electronic equipment! Here's 
the newest and best in test instruments. sound 
systems and P. A. equipment, thousands of 
parts, tubes, tools, books—the world's largest 
stocks, at lowest money-saving prices, ready 
for instant, expert shipment. Send for your 
FREE copy of the new ALLIED Catalog—today! 

ALLIED RADIO CORP, Dept. 46-0.11 

833 W. Jackson Blvd., Chicege 7, Ill. 

I3 Send FREE New ALLIED Catalog 

Naine  

Addresi 

ALLIED RADIO 

JK STABILIZED JKO-3 

This is a crystal oven designed to 

accommodate the following JK crys-

tals: H7, H15, H17 and others. Oper-

ating temperature is adjustable and 

temperature stability is plus or minus 

1° C. Heater is 6.3 volt and 

sumption is approximately 1 amp. 

Others on special order. 

con-

The JAMES KNIGHTS CO. 
SANDWICH, ILLINOIS 
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NOW . . . VARIABLE VACUUM 
CAPACITORS . . . by EIMAC 

Here at last is a dependable variable vacuum capacitor that is 
physically designed for practical application. Every detail of con-
struction makes the Eimac VVC series the standout variable vacuum 
capacitor component for your equipment. Here is supreme perform-
ance and dependability as only Eimac research and engineering can 
provide. 

CHECK THESE FEATURES 
PRACTICAL MOUNTING . . . designed for wide application, the 
base plate on the single units mounts on panel for direct control, 
or vertically on chasiss for control from a flexible ,,haft or angular 
control. Multiple urrits are convenlently bracketed for chassis and 
panel installation 

COMPACT SIZE . . . the single unit VVC-60 is but 3 inches in 
diameter and 5 inches in length. Multiple units are proportionally 
larger. 

COPPER COMPONENTS . . . for increased R-F conductivity and 
minimum internal losses. All contact surfaces are silver plated. 
MECHANICALLY RUGGED . . . bellows, bearings and adjusting 
mechanism designed to withstand excessive use and provide long 
life. 

SIMPLE CONTROL . . . single and multiple units vary capacitance 
by rotation of a sing knob. Return to previously indexed settings 
is positive. 
For further information see your Eimac dealer or write direct. 

EITEL-McCULLOUGH, INC. 
194 San Mateo Avenue, San Bruno, California 

EXPORT AGENTS: Fraser & Hansen-301 Clay St.—San Francisco. Calif. 

GENERAL CHARACTERISTICS 

Capacity R-F Peak Voltage MaximueuRerMenSt 

VVC 60-20 10-60 mmf. 20-KV 40 amp. 

VVC2-60-20 
Parallel 
Split-stator 

20-120 mmf. 

5-30 mmf. 
20-KV 

40-KV 
80 amp. 
40 amp. 

VVC4-60-20 
Parallel 
Split-stator 

40-240 mmf. 
10-60 mmf. 

20-KV 
40-KV 

160 amp. 
80 amp. 
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Send Your Blueprints to Karp 

When manufacturers of electronic, radio and 

electrical cpparalus, situated as 'far as 20U 

and more from our plant, insist on Karp sheet metal 

craftsmanship, there must be cood and profitable 

reasons. 

One important reason is that Karp-constructed 

cabinets, enclosures, housings and chassis are 

custom-built to individual requirements, so precisely 

and uniform'y made that time and money are saved 

on your assernhly line. Another reason is that Karp 

bt.ilCs good looks and streamlined styling into 

the produc*, givinc you addad sales and profit 

advantages. 

Remember the Karp blueprint man symbolizes blue 

riobon quality in cabinets, housings, enclosures and 

chassis Tell us your needs. Get our quotations. 

• Any metal 

• Any gauge 

• Any size 

• Any quantity 

• Any finish 

KARP METAL PRODUCTS CO., INC. 
126 - 30th STREET. BROOKLYN 32, NEW YORK 
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QUADRILINE 
TRANSMITTERS 

are shipped... 

,t4;‘Neres 

REL QUADRILINE TRANSMITTERS arrive at their destination 

ready to go to work—tested to the last detail under actual operating 

conditions before shipment. When received, they are completely ad-

justed and tuned to go on the air except for power, audio and antenna 

connections. 

We have found that REL customers like this "new look" in transmitter 

delivery for two important reasons. First—it eliminates costly field 

assembly. Second—no factory engineers clutter up the transmitter 

room for weeks chasing bugs. Because REL preshipment tests are so 

exhaustive, REL cordially invites the customer to have his engineer 

present during the entire test of his own transmitter. 

TET ROUES give you lee 
first and operating costs, 

ore easily obtainable. 

QUADRILINES op.rot. 
with stability previously im• 

Possible at 100 MeStocYcles• 

PERFORMANCE backed 
by installations in all di-

mates end terrain. 

VISIT US at your con. 
venience. See the QUAD. 

RILINE in production. 

10 ENGINEERING LABS • Inc 
LONG ISLAND CITY 1, NEW YORK 




