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A NEW G-R Null-Type ADMITTANCE METER 

5 ° 5 //, 
„ /0 

U-H-F ADMITTANCE METER 
TYPE MU EOZ-A SERIAL lord: 

AS A NULL INSTRUMENT MEASURES Conductances and Susceptances, of either sign, from 1 millimho 
to 400 millimhos ( 1,000 ohms to 2.5 ohms). 

AS A DIRECT-READING DEVICE DETERMINES Magnitude of Reflection Coefficient of coaxial systems 
and Magnitude of unknown Impedance and Admittance. 

AS A COMPARATOR INDICATES Equality of one Admittance to another and the degree of departure 
of one from the other. 

REPRESENTING an entirely new and unique technique in instrumentation, the new G-R Type 1602-A 
U-H-F Admittance Meter makes possible rapid, simple and accurate measurements of impedance in the 
range between the upper limit of conventional bridge circuits and the lower limit of practical slotted 
lines- 70 to 1,000 Mc. (With an accessory Type 874-L30 Air Line, range can be extended to 50 Mc.) 

Operating and design 
•PRACTICAL OPERATING RANGE of 200 micromhos to 
1,000 millimhos 

•DIALS CALIBRATED in Conductive and Susceptive 
components of the unknown Admittance 

•DIALS DIRECT-READING at the operating frequency 
when the stub (supplied with the instrument) is set 
to that frequency 

OCALIBRATION independent of frequency 

•BUILT-IN ACCURACY independent of the calibration of 
an external detector or generator 

•VERY SIMPLE TO MATCH the unknown to 50 ohms 

•METER INDICATION shows approach toward matching 

features Include: 
•HIGH ACCURACY for both Conductance and Sus-
ceptance: from 0 to 20 millimhos = (5% 0.2 
millimho); 
20 to co millimhos = 5 VSCALE MULTIPLYING FACTOR%; 
an unknown can be compared to an arbitrary standard 
with still higher accuracy 

•A SMALL, LIGHTWEIGHT, PORTABLE and COMPACT UNIT, 
ideal for field use 

•ACCESSORIES SUPPLIED: Type 874-WM 50-ohm 
Termination for use as Conductance standard; one 
Type 1602-P2 Adjustable Stub (70 to 500 Mc) and 
one Type 1602-P1 Adjustable Stub ( 150 to 1,000 Mc) 
for Susceptance standards; two Type 874-R20 Patch 
Cords for connections to generator and detector. 

TYPE 1602-A U-H-F ADMITTANCE METER . . . $295.00 

GENERAL RADIO COMPANY Cambridge 39, 
Massachusetts 

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 



4ffethee successful staet ¡ye OU MONt 

WHBF-TV 
ROCK ISLAND, ILLINOIS 

eweeted 4 
Another Television station with an eye to the future! 
WHBF-TV now goes on the air with Du Mont equipment 
assuring dependable, economical operation with all the 
advantages of the Du Mont "Grow As You Earn" system 
of equipment expansion. Air-cooled tubes, finest TV trans-
mitter engineering and quality workmanship stand for low-
operating expense characteristic of Du Mont TV transmit-
ting equipment. 

WHBF-TV operates on Channel 4 in Rock Island, Ili., cover-
ing the Quad Cities Area. We take this opportunity to 
congratulate WHBF-TV and welcome it to the ranks of the 
ever-increasing commercial TV stations of America. 

Remember, its smart business to investi-
gate Du Mont first — and then compare. 
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ALLEN B. DU MONT LABORATORIES, INC., TELEVISION TRANSMITTER DIVISION, CLIFTON, N.J. 
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For Vital Control Circuits 
in Curtiss Electric Propellers 

4111111,48, 

BENDIX-SCINTILLA 
ELECTRICAL CONNECTORS 

CHECK THESE ADVANTAGES 

• Moisture-proof 

• Radio Quiet 

• Single-piece Inserts 

• Vibration-proof 

• Lightweight 

• High Insulation Resistance 

• Easy Assembly and 

Disassembly 

• Fewer Parts than z-ry other 

Connector 

• No additional solder required 

FACTORY BRANCH Ofi ICES: 

117 E. Providencia Avenue, Burbank, California 
23235 Woodward Avenue, Ferndale, Michigan 

7829 W. Greenfield Avenue, West Allis 14, Wisconsin 

American Airlines' Convair 
Flagship equipped with 
CURTISS ELECTRIC propellers 

Unfailing dependability is the standard set by 
Curtiss propellers and American Air Lines in their 
selection of equipment. 

Bendix-Scintilla is therefore the logical choice 
for the electrical connectors in the Curtiss Electric 
propellers on American Flagships. 

In fact, wherever circuits must be arranged to con-
nect and disconnect with ease and certainty 
Bendix-Scintilla is the choice. 

Remember whenever there is no compromise with 
quality— it pays to specify Bendix-Scintilla electri-
cal connectors — the finest money can buy. 

Write our Sales Department for detailed information. 

SCINTILLA MAGNWSION OF 

SIDNEY, NEW YORK 

ilfth Avenue, New Y ew York 

2 FM-TV, the JOURNAL of RADIO COMMUNICATIONS 
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•F\AMMAFRUND-HAMMARILU DMAMMARLUND-FIAMMAIUUND•HAMMARtuND, 

11 ‘ MMt111.1[ND PER FECTED 
SELECTIVE C %LUNG 

Selectiye calling can be added 
to y 011r sy stem to proy ide 
privacy equal to a priy ale-line 
telephone. Only Hammarlund 
Selective Calling has all these 
ad% antages: 

1. Push button operation 
prey ides simple. instan-
taneous private connec-
tion between headquar-
ters and any desired re-
mote station. Less than 
one second to complete a 
call. 

2. Push button zone or group 
calling also, if desired. 

3. Speaker is silent unless 
your station is called. No 
noise or chatter to dis-
tract or annoy. 

1. Not subject to false calls 
due to voice, noise or skip. 
Indicator light remains lit 
at remote station if call is 
not answered. 

6. Entire sy stem under ex-
clusiy e control of dis-
patcher. 

7. Signalling by bell, horn. 
or blinker light if desired. 

8. .'tny serviceman can in-
stall. Requires no modi-
fication of your present 
equipment. 

9. Widely used by large and 
up-to-date radio systems. 

Hammarlund Multi-Gate sy s-
tems are ay;unable for remote 
supery isory controls. tele-
metering, and fault alarms for 
micro-wave relay s. 
Write for descriptive literature 
and quotations. 
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THE HAMMARLUND MFG. CO. INC. 

460 WEST 34TH STREET, NEW YORK 1, N. Y. 

Entered as seconchlass matter August 12, 1946, at the Post Office, Great Barrington, Mass.. under the 
of March 3, 1879. Additional entry at the Post Office, Boston, Mass. Printed in the U. S. A. 

CPA 
AUDIT 

CIRCULATION AUDITED BY 
HENRY R. SYKES, 

CERTIFIED PUBLIC ACCOUNTANT 
SYKES, GIDDINGS & JOHNSON 
PITTSFIELD, MASSACHUSETTS 
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RADIO 
ENGINEERING 
LABS., Inc. 
PIONEERS IN THE CORRECT USE OF 

ARMSTRONG FREQUENCY MODULATION 

50-WATT FM REMOTE PICKUP LINK 

Most Versatile Adjunct to AM, FM, TV Facilities 

Chief Engineers like the REL 695. It cuts the time for 
settIng up remotes, and eliminates the complications 
involved in the use of wire lines. 

Sales Managers like the REL 695. It opens new opportuni-
ties to sell remotes where there are no lines, or where 
microphones must follow program movement. Also, the 
fine audio quality helps to assure contract renewals. 

General Managers like the REL 695. It slashes expense on 
remotes by eliminating all line charges. This economy 
shows up on monthly and annual operating statements. 

In Emergencies everyone likes the REL 695. If the studio. 
transmitter line fails, FCC Rules permit the use of the 
REL 695 as an emergency link to keep the station on the 
air. Any 3rd class permittee may operate the equipment. 

Latest additions to the list of users are: 

WHLD Niagara Falls, N.Y. 
WORA Mayaquesz, P.R. 
CJSH-FM Hamilton, Ont. 
WKAQ San Juan, P.R. 

WAPA San Juan, P.R. 
WSM Nashville, Tenn. 
CMQ-TV Havana, Cuba 
WCEC Rocky Mount, N.C. 

For complete spec:fications and prices, address: 

Engineers and Manufacturers of 

Broadcast, Communication, and 

Associated Equipment since 1920 

RADIO ENGINEERIN 
LABORATORIES, Inc 

TEL STILLWELL 6-2101 TELETYPE N Y 42816 

36-40 37Th Street, Long Island City 1, N. Y. 

W ITH new product'on problems 
facing the manufacturers, the 

monthly records charted in the Produc-
tion Barometer below may be very dif-
ferent in the second half of 1950. The 
Barometer only shows May figures, but 
RTMA released the June data just as we 
were going to press: 

MAY JUNE 

AM   813,651 952,749 
TV   376,7 388,952 
FM   86,405 101,707 

The TV drop from an all-time high last 
March seems quite reasonable, but the 
increase in AM and FM sets is difficult to 
explain. 
To those who think that FM is dead, 

the June figure must come as a distinct 
shock, for this was the biggest FM month 
since January '49. Moreover, it was 21/2 
times June of last year. 
AM stumped the experts, too, by run-

ning up its largest monthly total since 
September, 1948. The reason? So far we 
haven't heard any explanation. The de-
mand for automobile sets is up, but that 
is merely a contributing factor. Opinions 
have been expressed freely all this year 
that TV is making serious inroads into 
audio broadcast listening time, but pro-
duction figures certainly don't confirm 
that view. 

1947 
1948 
1949 

1950 TO DATE 

AM 
MONTHLY 
AVERAGE 

- 

I I 

g;51.e 

At the same time, average TV set pro-
duction for the first 6 months is exactly 
double that of last year, which is as much 
of an increase as would be healthy for the 
industry. 

All of which makes this open season for 
those who have the temerity to explain 
anything that's happened in this indus-
try. As for the future — it would be un-
wise to discount the judgment of Bernard 
Baruch. If his opinions prevail, there 
will be a cut in civilian radio production. 
probably before the end of the year. 

It's not so long ago that receiving tube 
manufacturers were complaining that 
there was too much production ma-
chinery in this Country. The investment 
was so high and sales so low that there 
was little if any profit. That, too, has 
changed this year. June shipments 
amounted to 32,480,668 tubes, up from 
May. and more than 3 times the figure 
for June '49. 
Shipments for the first 6 months of 

this year totaled 170,375,921, as com-
pared with 81,663,213 in the correspond-
ing period of '49. Military orders had no 
influence on this increase. The June re-
port shows 25,985,896 for new equipment, 
5,351,709 for replacements, 1,041,907 for 
export, and only 101,156 for Government 
agencies. 

MONTHLY AVERAGES 
AM Tv FM FM-TV 

1,361,900 14.890 98000 
972.980 72,240 132500 
532.614 201,158 72.959 40543 
747,113 404,839 87,629 40,440 
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STATION OPERATORS! 
PHONE 

In 

-Radio wrvie Station 
"The Radio V °I The Meoenget" 

coma° redo orates° Ire 

MESSi.t4C,Elt BROAOCAeING COMPANY 

liaelMe54 Ile 

litier • 50 

th Radio Corporation 
e  
Oiention Mr. led '‘,eitzell 

C.2.icago, Illinois 

'Dear Sir, 
This station will broadcast all of the 

baseball games of the 'Madisonville Miners"...a member 

' of the Kitty League...on all of the road games. The 

baseball corporation will not allow us to broadcast 

the home games 

%e had also planned to carry the St. Louis 

Cardinal games, however due to the fact that we are in 

a "Dry" territory and the sponsor is a beer company, 

we have had to drop these. 

The Madisonville Miners is a farm club of 

the Caicago eite Sox. 

The games we carry will be sponsored by a well as the 

a so wisb to take tbis opportretteeel,ort 
en114 ceeanl' ::::NomWma0010eRbeeildWWIAtu 

thank the Zenitb Corporation for tbeir untiring 

efforts in tIle proeotion of FM broadcasts. YOUR 

PROMOTION HAS HELPED US PUT THIS STATION ON A 

PAYING BASIS IN LESS THAN ONE YEAR OPERATION. el 

sponso r 

Radio Station «OW 

U 
Weis, Station M 

The Zenith Distributor in your territory is anxious to 

work with you to get more good FM sets throughout you.' listening area ... to build bigger, 

better audience for you. Get in touch with hm now .... or write direct to Advertising Manager 

ZENITH RADIO CORPORATION • 6001 Dickens • Chicago, Illinois 

August 1.9.i) forinurly FM, and VII It \ bro-ELE("ritoxics 5 



NOW- ONE FULL WATT 
ANTENNA POWER 

Fortoble FM Radiotelephone 

PJZ-4 PJZ-14 
25-50 MC 152- 174-MC 
*PJZ-2 *PJZ-12 

Especially designed for the 
new low power industrial 
radio service, the "littlefone" 
now provides real power out-
put for maximum performance 
under FCC regulations. 
Complete in one lightweight 

unit, the "littlefone" includes 
a powerful 10-tube transmit-
ter, an ultra-sensitive 12-tube 
superheterodyne receiver, self-
contained rechargeable stor-
age batteries and power sup-
ply . . . ready for immediate 
2-way communication. 

Available in one-watt and 
half-watt Hand Carried and 
Backpack models. 

"SQUELCH" available on all 
Models 

Dry Battery Operation Optional 
• ONE-HALF WATT MODELS 

Builders of Precision 
Radio Communication Equipment 

7421 S. LOOMIS BLVD., CHICAGO 36, ILL. 

THIS MONTH'S COVER 

No one can sell high-fidelity audio 
reproduction by arguing for clean, 
clear quality vs. beer-barrel boom. 
But when parts jobbers let their 
customers compare the performance 
of various types of tuners, pickups, 
turntables, amplifiers, and speakers, 
they invariably end up by buying 
the best audio equipment they can 
afford. This month's cover shows 
Roy Neusch at the new audio dem-
onstration board recently installed 
by Harvey Radio of New York 
City. Switches permit equipment 
on display to be connected in any 
radio-phonograph arrangement a cus-
tomer wants to hear. 

SPOT NEWS NOTES 
ITEMS AND COMMENTS, PERSONAL AND OTHERWISE, ABOUT PEOPLE 
AND COMPANIES CONCERNED WITH RADIO COMMUNICATIONS 

Edgar Kobak: 

Quoted from an open letter to American 
broadcasters: "I have found from ex-
perience, the hard way, that when an 
association is in trouble, that is the time 
when all members of the industry must 
pitch in and help. Getting out after 
gaining benefits for years, even though 
you have given more than you have re-
ceived, does not correct the situation. 
If the association is badly managed, or 
the by-laws are wrong, or you are mis-
understood, then the thing to do is to 
continue as a member and be sure that 
your better ideas are carried out. These 
matters take time, but not as long as 
they will take when you are on the out-
side looking in—or on. NAB won't fold. 
It may even lose a few more members, 
but it will gain new ones, and gradually 
correct the troubles it now has." 

Start of Phonevision: 

FCC has approved October 1 starting 
date for Zenith's 90-day Phonevision 
test. Transmission on channel 2 will 
originate from new installation on the 
Field Building. Zenith and other makes 
of sets equipped with Phonevision cir-
cuits are being installed now in 300 
homes. Commander McDonald's an-
nouncement points out that tests "are 
not to be construed as indicating that 
the Commission has or will approve 
Phonevision as a permanent public com-
mercial service." 

A New Audio System: 

When we announced last month the pub-
lication of a series of articles, to start 
in October, on a new system of audio 
reproduction, all our staff had heard 
several demonstrations, but the inventor 
hadn't shown us the equipment involved, 
or explained its operation. All we knew 
was what we had heard, and that was 

truly magnificent. On a subsequent 
visit, however, we got the full details, 
and the manuscript for the first article. 
Now we are building an installation 
which we shall demonstrate in room 639 
at the Audio Fair. As to the components, 
you'll be interested to know that they 
are standard items, available from any 
parts jobber. This new system is the 
most intriguing development that has 
come along in the audio field, opening 
up endless avenues for experimentation. 

New Corporation: 

Ferroxcube Corporation of America has 
been formed by Sprague Electric and 
Philips Industries to manufacture Fer-
roxcube powdered iron. Robert C. 
Sprague is president of the concern. Fac-
tory is being set up at Saugerties, N. Y. 
The headquarters office is at 50 E. 41st 
Street, New York City. 

For the Record: 

Lee Jacobs, president of Inland Radio. 
Oregon, commenting on an item in this 
column about his luncheon address at 
the NAB Convention: "Probably no 
one was happier than I when the FM 
meeting was so outstanding, and drew 
such a large audience. I am definitely 
not anti-FM, and my opening speech at 
the next morning session will prove that 
statement. My embarrassment and shame 
came from making the off-the-cuff crack 
which was not at all premeditated. The 
minute the words were out of my mouth 
I was sorry, and had you reported the 
full details, you would have mentioned 
how I endeavored to clean up my re-
mark. My sincerest apologies to anyone 
who was offended." 

Casting Resin Techniques: 

Information on improved resin is dis-
closed in Circular 493, entitled "Develop-

(Continued on page 7) 

FM-TV, the JOURNAL of RADIO COMMUNICATION 



SPOT NEWS NOTES 
(Continued from page (;) 

ment of the National Bureau of Stand-
ards Casting Resin." Copies can be ob-
tained at 10e each from the Government 
Printing Office, Washington 25, D. C. Do 
not send stamps! 

Color-Selective Mirrors: 

Westinghouse has developed a method 
for making mirrors which reflect only 
red, or green, or blue. They will be used 
to explore new methods of Tv color 
transmission and reception. 

Elliott M. Sanger: 

Executive vice president of WQXR AM-
FM, commenting about our reference 
last month to FM coverage: "I know 
there is a great deal of outlying coverage 
[outside metropolitan New York], but if 
you tell people that WQXR-FM can be 
heard at a distance of 100 miles, every-
body will think they are going to hear 
the station regardless of the type of sets 
they have, and that gets you into trouble. 
as you well know. Anyhow, I am glad 
to hear that we continue to come in so 
strong in Great Barrington." Mr. Sanger 
missed our point. What we intended to 
suggest was that WQXR survey its FM 
listeners beyond the primary service area 
of the AM transmitter. 

Ferrite Powder: 

Production of Ferrite iron powder (Cer-
amag) by Stackpole Carbon Company, 
a Philips licensee, will be augmented 
under an arrangement by which Stack-
pole will supply assistance and engineer-
ing information to Allen-Bradley. It is 
understood that Allen-Bradley will pro-
duce both the powder and molded parts. 

UN Will Have FM: 

FCC has reserved 89.1 nie. for an FM 
transmitter to be erected on the United 
Nations headquarters building now being 
completed in New York City. An antenna 
height of 500 ft. above average terrain 
and 20 kw. effective radiation are stipu-
lated. 

Unattended FM Station: 

Keep an eye on the FM network set up 
by The New York Times and Rural 
Radio Network. This operation has 
smart business and engineering brains 
behind it. FCC has authorized .5-monthi 
test of WVBT, FM station at Bristol 
Center, N. Y., as an unattended satellite, 
controlled from WVCN, De Ruyter. 
Reason is that WVBT is inaccessible dur-
ing winter months. Supersonic frequen-
cies, 20 to 25 kc., will be superimposed on 
WVCN signals to control WVBT, and 
monitoring information will be trans-

(Continued on page 8) 

RESEARCH 

FEATURES IDEAL REPRODUCTION 

TRANSCRIPTION ARMS 

NEW VISCOUSD A  ei P E D - 
1 I 0 8 - 1 ARM 
For all records — 33 3/3, 45 and 
78 r.p.m. Radically new suspen-
sion development on the viscous damping principle for perfect tracking of 
records and elimination of tone arm resonance-. Instant cartridge change with 
automatic correct stylus pressure. Solves all transcription problems. Ideal for 
LP records. For Pickering, new GE (short), old GE (long) cartridges. Write for 
bulletin. Price, less cartridges, $50.70 

MODEL 
106-SP ARM 
Designed to meet strictest 
requirements of modern highly compliant pick-up cartridges. 3 cartridge slides 
furnished enable GE 1-mil, 21/2 -mil or 3-mil cartridges or Pickering cartridge to 
be slipped into position in a jiffy. No tools or solder! Superb reproduction of 
33 1/2 , 45 or 78 r.p.m. records. Low vertical inertia, precisely adjustable stylus 
pressure. Write for bulletin. Price, less cartridges, $45.15 

EQUALIZERS 

MODEL 603 EQUALIZER 
Latest of the universally adopted Gray 
Equalizers used, with Gray Tone Arms, as 
standard professional equipment by broadcast stations. High-frequency charac-
teristics obtainable comprise 5 steps — flat, high roll- off, NAB, good records, 
poor records. For both GE and Pickering cartridges. Price, $50.70 

MODEL 602 EQUALIZER 
Has 4 control positions, highly accurate response curves. Price, $49.50 

Write for bulletins on Gray Equalizers. 

RESEARCHand Development Co., Inc. 
20 Arbor St., Hartford 1, Conn. 

Division of The GRAY MANUFACTURING COMPANY 

Originators of the Gray Telephone Pay Station and the Gray Audograph 

August 1950—formerly FM, and FM RADIO-ELECTRONICS 7 



Professional Directory 

janiLy& eadey 
Consulting Radio Engineers 

EXECUTIVE OFFICES: 
970 National Press Bldg., 

Washington 4, D. C. ME 5411 

OFFICES AND LABORATORIES: 
1339 Wisconsin Ave. N.W., 

Washington 7, D. C. AD 2414 

Member AFCCE 

GARO W. RAY 

CONSULTING RADIO ENGINEERS 

Standard, FM and Television Services 

HILLTOP DRIVE 
STRATFORD, CONN. Tel. 7-2456 

ANDREW ALFORD 
Consulting Engineers 

ANTENNAS & RF CIRCUITS 

Laboratory and Plant: 

299 Atlantic Ave., Boston 10, Maas. 

Phone: HAncock 6-2339 

DALE POLLACK 
FREQUENCY MODULATION 

development and research 

transmitters, receivers 

communications systems 

Dayton Road Waterford, Conn. 

New London 2-0760 

GEORGE C. DAVIS 

Consulting Radio Engineers 

501-514 Munsey Bldg.— Sterling 0111 

Washington 4, D. C. 

AMY,ACEVES&KING,Inc. 
Specialists in the 

Design and Installation of 

HIGH-GAIN 
AM, FM, and TELEVISION 
ANTENNA SYSTEMS 

LOngacre 5-6622 

11 West 42nd St., New York 18, N. Y. 

SPOT NEWS NOTES 
(Continued front page 7) 

mated in a similar manner from wvwr 
to the WVCN control point. If experi-
ment is successful, FCC will entertain a 
petition to amend Rules, to permit regu-
lar satellite operation of remote FM 
stations. 

30-In. TV Receiver: 

Du Mont has announced a new model, 
designed for use in schools, hotels, hos-
pitals, and public places, with a 30-in. 
direct-view tube. Using a 90° deflection 
angle, the tube is shorter in length than 
in diameter! Smallest sets in the new 
Du Mont line have 17-in, rectangular 
tubes. 

Walter A. Buck: 

Elected vice president and general man-
ager of RCA Victor Division. Mr. Buck 
has been operating vice president since 
January, 1949. Previously, he was presi-
dent of Radiomarine, following his re-
tirement as Rear Admiral of the U. S. 
Navy in March, 1948. 

Terminology: 

Apropos of comments which have ap-
peared in these pages concerning the 
words radio and television, we were in-
terested to note that a letter from 
Howard Chinn of CBS was signed Chief 
Audio-Video Engineer. However, in his 
letter he said: "It has been our practice 
to refer to what is frequently called radio 
as aural broadcasting and, silly as it may 
seem, we call television just that." May-
be we never should have brought up this 
subject of terminology in the first place! 

C-R Tube Production: 

Reeves Soundcraft Corporation is in full 
production at the Springdale, Conn., 
plant acquired from Remington-Rand. 
Currently, rectangular tubes 16KP4, 
16TP4, and 16RP4 are being manufac-
tured. In August, 17- and 19-in, types 
will be added. 

WTMJ's FM Transmitter: 

The Journal kept very quiet about it, but 
the 50-kw. FM transmitter that helped to 
make Milwaukee famous has been pur-
chased by the University of Ilinois. This 
most powerful educational transmitter 
will be operated from Monticello, near 
the center of Illinois's population, as it 
is to feed certain programs to other 
stations. 

John A. Green: 

Former head of Collins broadcast engi-
neering department has established the 
Equipment & Service Company as a con-
sulting and manufacturing concern at 

(Concluded on page 9) 

Professional Directory 

McNARY Cr WRATHALL 
CONSULTING RADIO ENGINEERS 

906 Notional Press Bldg. DI. 1205 

Washington, D. C. 

1407 Pacific Ave. Phone 5040 

Santa Cruz, California 

KEAR & KENNEDY 

Consulting Radio Engineers 

1703 K St., N.W. STerling 7932 

Washington, D. C. 

GEORGE P. ADAIR 

Consulting Engineers 

Radio, Communications, Electronics 

1833 M St., N.W., Washington 6, D.C. 

EXecutive 1230 

RUSSELL P. MAY 

CONSULTING RADIO ENGINEERS 

* * * 

1422 F Street, N. W. Wash. 4, D.C. 

Kellogg Building Republic 3984 

Member AFCCE 

RATES FOR 

PROFESSIONAL CARDS 

IN THIS DIRECTORY 

$12 Per Month for This Standard 

Space. Orders Are Accepted 

for 12 Insertions Only. 

LYNNE C. SMEBY 

Coniubin9 

Radio enyineeri 

820 13th St., N.W. EX 8073 

WASHINGTON 5, D. C. 
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Professional Directory 

RAYMOND M. WILMOTTE Inc. 

Consulting  Cn1ineeri 
Radio & adronici 

1469 Church St. N. W. Decatur 1232 
Washington 5, D. C. 

WELDON & CARR 

WASHINGTON, D. C. 

1605 CONNECTICUT AVE. 

DALLAS, TEXAS SEATTLE, WASH. 
1728 WOOD ST. 4742 W. RUFFNER 

MCINTOSH— 

& INGLIS 

Consulting Radio Engineers 

710 14th St. N.W., Wash. 5, D. C. 
MEtropolitan 4477 

Paul W. Klipsch 
Professional Engineer 
Acoustic development 
and consulting 

Klipsch and Associates 
building the authentic 

KUPSCHORN 
world's finest sound reproducer 

Hope, Arkansas Tel. Hope 995 

djpr4%? ' ISMS 

FOR YOUR CONVENIENCE 

To help you get in-

formation quickly, the 

telephone number of 

each advertiser in this 

issue is listed in the 

Advertisers Index which 

appears on page 51. 

SPOT NEWS NOTES 

(Continued from page 8) 

6815 Oriole Drive, Dallas, Texas. Also 
t he John A. Green Company, at the same 
address, will represent equipment manu-
facturers in the southwestern area. 

10% Excise Tax on TV Sets: 

Although Congress voted down a pre-
vious effort to tax television receivers, 
one of the first means adopted for meet-
ing the cost of the Korean war was a 
10% TV tax. The percent increase to 
the public will be larger than on audio 
sets, because most of the TV models 
carry very short discounts 

New Tubes: 

Three new miniature tubes have been an-
nounced by RCA. All are designed for 
on-off operation, as in computers. where 
they may be operated under cutoff con-
ditions for long periods. They are type 
3915 seven-pin pentagrid amplifier for 
gated-amplifier service; 5963 nine-pin 
medium-mu triode for frequency-divider 
circuits; 5964 seven-pin medium-mu tri-
ode, also for frequency divider cir-
cuits. Technical data is available from 
RCA Tube Department, Harrison, N. J. 

Eitel-McCullough has three new trans-
mitting tubes: The 2C39A, an improved 
version of the 2C39, is built to meet JAN 
specs. 4X150G is a general purpose 
tetrode of the 4X150A type, but with a 
coaxial terminal arrangement to raise the 
operating-frequency limits on UHF ap-
plications. 4E27A/5-125B is an improved 
version of the 4E27, in that it is more 
rugged, with higher performance charac-
teristics and plate dissipation of 125 
watts. Eimac also has a new air-system 
socket, type 4X150A/4000. for the 
4X150A power tetrode. 

Practical Television Engineering: 

This is the title of an excellent and very 
comprehensive book by Scott Helt, of 
Du Mont's research division. It is the 
most complete source of how-and-why 
TV information we have seen, and we 
recommended it highly as an understand-
able reference text, well illustrated, with 
mathematics limited to simple algebra: 
708 pages, about 1.000 illustrations, cloth 
bound. 914 by 6 ins., published by 

Murray Hill Books. 'Ire.. 232 Madison 
Ave., New York 16. Price $7.50. 

TV Tower for Cuba: 

The 200-ft. TV tower for CMQ. Havana. 
to be supplied by Blaw-Knox, will resist 
wind pressures up to 900 miles ner hour. 
To he erected in the hurricane belt, this 
tower has been designed to carry what is 
probably the heaviest load such a strum-
hire of this height has ever been called 
upon to bear. 

Special Services Directory 

RANGERTONE 
TAPE RECORDERS 

HIGH-FIDELITY EQUIPMENT FOR 
BROADCAST& RECORDING STUDIOS 

RANGERTONE, INC. 
73 Winthrop St. Newark 4, N. J. 

Tel. Humboldt 5-2550 

THE WORKSHOP 

ASSOCIATES 
INUOICEDIC.VFED 

.tipecialists in 

I I gh-Frequency 

Antennas 

135 Crescent Road 
Needham heights 94, Mass. 

N I:edition 3-0005 

MEASUREMENTS 
CORPORATION 

Reward,  & 
111anulaclaring 
engineers 

Specialists In the Design it Development 
of Electronic. Test Instruments 

BOONTON, N. J. 

HAROLD M. HEIMARK 
Communication Engineers 

Specialists in the design of low 
power portable &. mobile two-

way radio equipment. 

MANUFACTURING FACILITIES 

734 N. Austin Blvd. Chicago phone 
Oak Park, Illinois Estebrook 8-7047 

e..jiIl il we 
16-MM Professional Motion Picture 

Production Equipment 

J. A. MAURER, Inc. 
37-07 31st Street, Long Island City 1, N. Y. 

Tel. STillwell 4-4601 
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He seals out 
trouble... 

TO KEEP THE COST 

OF YOUR TELEPHONE 

SERVICE DOWN 

To make cable joints tight and strong, splicers formerly used lots 
of solder. Then, Bell Telephone Laboratories developed a new 
technique for making better joints with much less solder. This 
saves one million pounds of solder a year — helps keep the price 
of your telephone service low. 

Two kinds of solder are now used. One makes the splice 
strong; the other seals it. First, the splicer builds up a joint with 
a solder of lead and tin, which flows easily under his wiping 
cloth. To seal the joint, he applies a light coating of low-melting-
point solder, composed of lead, tin and bismuth. On contact 
with the still hot joint, it flows into and seals every pore. 

Cable-sealing solder is only one of 30 low-melting-point 
alloys which Bell metallurgists have developed for special uses 
— in fuse wires, for example, and in the solder connecting hair-
like wires to piezoelectric crystals for electric wave filters. 

Continuing research with a substance seemingly as common-
place as solder demonstrates again how Bell scientists help keep 
\ our telephone service the world's best. 

BELL TELEPHONE LABORATORIES 
• WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 

SERVICE BIG IN VALUE AND LOW IN COST 
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WHAT'S NEW THIS MONTH 
FM NETS AND MORE GOOD SETS NEEDED FOR CIVILIAN DEFENSE—CONTROL 

OF SET PRODUCTION— WHY THE FCC MAY NOT END THE TV FREEZE NOW 

ON at least two points related to the 
communist attack on Korea, there 

is some degree of certainty. One is that 
lack of forehanded thinking and planning 
has put us in much the same sort of sit-
uation as confronted us when the Philip-
pines were attacked. The other is that 
audio broadcasting will be continued if, 
Heaven forbid, a Russian campaign is 
launched against the USA. 

Since our Government considers this a 
possibility to the extent of issuing the 
assurance that broadcasting is considered 
an essential civilian service in wartime, 
as all-too-recent experience proved it to 
be, no time should be lost in reviewing 
the status of our facilities. 

If it is essential to continue broadcast-
ing as a means of maintaining civilian 
morale, and as a means of instant, wide-
spread communication, then it is impor-
tant to an enemy to disrupt our broad-
casting system. As we know from Rus-
sian efforts to jam our long-distance voice 
transmissions, and the unintended but 
equally effective blanketing of many do-
mestic stations by Cuban and Mexican 
broadcasters, it would be an easy matter 
for an enemy to reach into almost every 
American home with a blanket of AM 
interference. As a psychological weapon 
it would be more powerful than any 
super-bomb, for it would convey the 
sense of malign intent into every home 
in the nation, reaching areas far away 
from military targets. 
The means for creating such interfer-

ence are well known. The fact that the 
AM broadcast band is barely 1,000 kc. 
wide simplifies the problem. 
However, we have in this Country, and 

only in this Country, a system of civilian 
broadcast service that no enemy can 
disrupt. This, of course, is FM. 

First, FM offers inherent protection 
against interference. Second, it operates 
on relatively short-range frequencies, so 
that the effectiveness of interfering sig-
nals would be too limited to justify their 
use. Furthermore, FM radio networks 
are less vulnerable than the wire lines 
connecting AM stations. 
As FCC Chairman Coy pointed out in 

his recent RMA address, "more than 700 
[FM] stations give the nation more total 
nighttime coverage than is given by all 
the regional and local AM stations. . . ." 
In this connection, it will be recalled 
that, during the last war, every New 
England broadcast station was re-
quired to monitor FM transmission from 

Paxton, Mass., and Mt. Washington, 
N. H., for airraid warnings. Those two 
FM stations afforded complete coverage 
of New England except the very northern 
tip of Maine. To accomplish the same 
result on AM would have required dozens 
of transmitters. Super-power AM sta-
tions cannot provide adequate coverage, 
and they are vulnerable to interference 
beyond a radius of a few miles. 
Now, we would like to point out that 

Government acknowledgment of the war-
time importance of maintaining broad-
cast service offers no assurance that the 
service will be provided on AM. It 
simply emphasizes the need for immedi-
ate planning so that the widest possible 
use of FM can be made if an emergency 
arises. This calls for: 

1. Planning of FM networks designed 
to meet the requirements of civilian 
defense. 

2. Actual testing of such nets to make 
certain that equipment is available and 
ready for use at a moment's notice. 
Increased power may be indicated at 
certain stations. 

3. A substantial and immediate in-
crease in the production of high-sensi-
tivity receivers, capable of effective noise 
limiting. While many current audio and 
video models have FM circuits, it is un-
fortunately true that they are insensitive 
and lack adequate limiting action. 

4. Design and production of FM 
broadcast receivers for automobiles. As 
far as we know, no one is producing such 
models now. 

Probably the less said to the general 
public about the possibility of reviving 
wartime restrictions, the better it will 
be at this time. However, manufacturers 
must face this prospect. It is quite pos-
sible that production of FM receivers 
might be continued, even if AM and TV 
models are stopped. The reason is, of 
course, that the number of good FM sets 
in use is not great enough to meet 
national emergency needs. 

Broadcasters and manufacturers share 
with our Government officials the re-
sponsibility of making certain that audio 
service, free of enemy interference, is 
available for civilian defense purposes. 

W HILE it is too early to appraise 
the impact of the war situation on 

t he peacetime activities of the radio in-
dustry, certain basic information has 
been released from Government sources. 
About $500 million in contracts for 

military electronics equipment were out-
standing prior to the President's message 
delivered on July 19. These orders, 
scheduled for delivery over a period of 2 
years, must now be completed in 12 
months. It is planned to place orders for 
an additional $500 million within the 
next 60 to 90 days. Thus it appears that 
the industry must make facilities avail-
able for an annual production of about 
$1 billion. Although this is approxi-
mately the rate of present non-military 
production, it does not necessarily indi-
cate that civilian set manufacture must 
be stopped, for many components and 
assemblies for military use will be made 
by companies not concerned with civilian 
radio. 
However, with tubes and components 

for audio and television receivers already 
in short supply, it is certain that civilian 
equipment will be cut back. The only 
Government action discussed so far has 
concerned TV sets, but the components 
situation is so serious now that any 
worsening will surely affect audio broad-
cast receivers. Even before the Korean 
situation developed, there were com-
plaints that tube manufacturers were re-
fusing to accept orders to be scheduled 
for future delivery. 

There's one thing to watch in state-
ments by Government officials. As soon 
as an action has been definitely decided 
upon, standard practice is to announce 
that so-and-so is not contemplated. 
Almost invariably, this is followed within 
a short time by a statement that so-and-
so has been found necessary. Thus, it 
can be expected that TV set production 
will be stopped unless there is some sud-
den and prompt change in the interna-
tional situation. Our guess is that the 
red light will be flashed before the end of 
the year. As for audio sets — there's 
nothing to worry about until they are 
mentioned in the Washington news! 

AS the color TV situation is develop-
ing, the FCC's decision will be in-

fluenced greatly by two factors not con-
templated when the proceedings were 
initiated. 

First, time and public opinion are run-
ning against CBS, and the FCC may de-
cide against the whirling disc on other 
than technical grounds. The first demon-
strations of whirling-disc reception were 
made with 7-in, picture-tubes, then the 
most popular size. Today, the 7-in. tube 

(Continued on page 34) 
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Fig. 1. Sutton Coldfield'x 7.-,0-ft. tower. Fig. 5. Total length of antennas is 150 ft. 

TV IN ENGLAND 
A REPORT ON THE PROGRESS OF TELEVISION UNDER 
BBC-CONTROLLED DEVELOPMENT — 'By JAMES MOIR* 

ALL broadcasting in Great Britain is 
controlled by a Government-spon-

sored authority, the British Broadcasting 
Corporation. Its revenue is derived from 
a tax on listeners and viewers, of 83 and 
$6 per year respectively. The merits and 
demerits of this system are much de-
bated, although it is not intended to dis-
cuss them here. However, one inescap-
able disadvantage of the system is that 
development can proceed at just the pace 
set by the controlling authority, the spur 
of commercial competition being entirely 
absent. Even so, British TV has been 
progressing steadily. It is proposed in 
this paper to give a report of the present 
television situation. and plans projected 
for the future. 

General TV Setup: 

The first TV transmitter providing regu-
lar high-definition, 405-line service was 
opened in 1936. The second at Sutton 
Coldfield. has just gone into operation. 

• 87 Catesby Road, Rugby, England. 

No regular FM service exists at all. 
though an experimental FM station is 
operating on a non-scheduled basis in the 
London area. 

Five high-power (40-kw.) TV stations 
and five low-power (5- to 10-kw.) sta-
tions are expected to be in operation by 
the end of 1954, serving about 80 per 
cent of the total population. 
About 20 per cent of the population of 

Great Britain is covered by the London 
station. The second station covers prob-
ably another 20 per cent of the popula-
tion, as it is situated on a commanding 
site in the middle of a densely populated 
industrial area. It went into public serv-
ice on December 17, 1949. after some 
weeks of preliminary testing. There are 
at present no studios for the station, all 
programme material originating in the 
London studios about 110 miles away. 
although a film reproducer is installed to 
take care of the inevitable technical hitch 
in the link system. 
The central studios in London will 

have two alternative links with the Sut-

ton Coldfield station. The first is a chain 
of radio relay repeaters, operating on KO 
and 890 me. The second will be an 
underground coaxial cable, with repeater 
amplifiers every few miles. The cable is 
not yet completed, so the radio relay link 
carries about 51/2 hours of programme 
material every day, apart from testing 
signals. Two-way communication will 
eventually he provided by the radio link. 
917 and 937 me. being used for trans-
mission from Sutton Coldfield to London. 
When the stations farther north are open, 
the radio link will be extended to serve 
them. 

The Relay Link: 

Frequency nmdulation is employed for 
the video signal, the radiated power be-
ing approximately 10 watts. Four inter-
mediate relay points are sited on ridges 
of low hills, with an average spacing of 
about 40 miles. Each relay station em-
ploys two 14- by 10-ft. paraboloids on 
100-ft. steel towers. Stations receiving 
on 870 mc. retransmit on 890 mc.. and 
vice versa. This avoids all difficulties 
due to coupling between receiver and 
transmitter aerial systems. 
Antenna de-icing is provided by .50-

cycle heater elements inside the light 
tubular structural elements. In this con-
nection it should he noted that our win-
ter weather is much less severe than that 
encountered in America, central England 
having had only a few days this winter 
with temperatures below the freezing 
point. 

At each repeater station the received 
signal is heterodyned with a local oscil-
lator to produce an IF of 34 mc. This is 
amplified and beat with the locally-gen-
erated carrier, the appropriate sideband 
selected by filters, and supplied by a 
short coaxial line to the dipole and para-
sitic reflector. Duplicate equipment is 
kept warmed up in the standby position. 
with automatic changeover in case of 
failure. 

Sutton Coldfield Transmitter: 

The Sutton Coldfield transmitter is be-
lieved to be the most powerful TV station 
in operation at the present time, with a 
peak white power of 37 kw. and sound 
power of 12 kw. It should be noted that 
the BBC transmission standards include 
positive picture modulation. Peak white 
corresponds to 100 per cent carrier ampli-
tude, in contrast to FCC standards with 
which peak white signal is produced by 
1.5 per cent carrier. 
The transmitter buildings, shown in 

Fig. 1, are located on a 9.4-acre site about 
6 miles northeast of the centre of the city 
of Birmingham. This is Britain's second 
city, with a population of over 1 million. 
From 7 to 10 millions are situated within 
a radius of 70 miles. The site is roughly 
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550 ft. above sea level, with the actual 
aerial mounted on a 750-ft. guyed mast. 

Fifty-cycle power is brought into the 
station over duplicate 11-kv, feeders from 
the British Electricity Authority grid 
system. The transmitter HT supply is 
obtained from hot-cathode mercury-
vapour rectifiers, through a moving-coil 
AC voltage stabiliser. Additional valve 
stabilisers are used for the HT supply to 
critical stages. All valve heaters are sup-
plied with AC power except the CAT. 21 
type in the modulated output stage 
which obtains its DC heater supply from 
an electronically-controlled motor gen-
erator. 
The vision transmitter, Figs. 2 and 3, is 

housed in ten side-by-side cubicles, the 
RF chain commencing on the left and the 
video chain on the right. This makes it 
possible to mount the modulator and the 
final Itl? stage in adjacent cubicles. The 
carrier frequency is derived from a pre-
cision quartz crystal followed by two 
multiplier stages and succeeding ampli-
fiers. The final output stage employs 
two CAT. 21 (Marconi) triodes in an 
earthed-grid linear wide-band amplifier, 
employing grid-circuit modulation. 
Asymmetric sideband transmission has 

been standardized for TV stations in the 
40- to 70-me. band. The upper sideband 
as attenuated by a constant-resistance 
network, consisting of a low-pass and a 
high-pass filter constructed of concentric 
feeder. The network is mounted on the 
wall behind the transmitter racks. At 
63.25 mc., the frequency of the adjacent-
channel sound, attenuation is approxi-
mately 12 db. 
The sound transmitter, with a carrier 

power of 12 kw., is fairly conventional. 
It can be seen at the end of the hall in 
Fig. 2. The final stage is an anode-
modulated Marconi BR. 128 earthed-grid 
coaxial-line circuit. Amplitude modula-
tion is standard for all British TV sound. 

Fig. 4 shows the control console for 
both sound and vision transmitters. The 
control room is located behind the curved 
window, visible in the left background, 
Fig. 2. 
Two 5-in., 51-ohm concentric lines 

carry the vision and sound signals up the 
mast. Provision is made for expansion of 
joints and for blowing warm dry air 
through the feeders. For 600 ft. the mast 
is a conventional triangular structure of 
high-tensile steel, supported at three 
levels by guys. At the 600 ft. level, a 
cylindrical steel mast, 110 ft. high and 
6 ft. 6 ins, diameter, is mounted. This 
is a slot aerial intended for a future VHF 
sound transmitter, possibly FM. 
On top of the structure, Fig. 5, is the 

actual TV aerial, a system of 8 folded di-
poles assembled in two levels of 4 units, 
all aerials radiating both picture and 

(Concluded on page 38) 

Fig. 2, abort': The t ransmitter room at Sutton Coldfield. Video section at this end 

above: Another view of the video transmitter. Fig. 4, below: The control room 
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95-MILE TV RECEPTION 
REPORT ON RESULTS OBTAINED UNDER EXTREMELY 

ADVERSE DX CONDITIONS — 'By ROY F. ALLISON 

BECAUSE editors are supposed to be 
well-equipped with personal knowl-

edge on matters with which they are con-
cerned, it was decided that the FM-TV 
staff should acquire some first-hand ex-
perience with long-distance television re-
ception. Our location at Great Barring-
ton is approximately 95 miles airline from 
New York City and Boston, 60 miles 
from New Haven, and 50 miles from 
Schenectady, all in different compass 
directions. 
Now, the FCC says that TV stations 

are only expected to give service up to 
40 miles. On the other hand, we have 
heard many reports from set owners in 
our town about their consistently perfect 
reception from New York. 
The more we listened the more we were 

convinced that, while the FCC may be a 
little conservative, there is considerable 
latitude in describing TV reception as 
consistently perfect. 

So we set out to erect a very good an-
tenna of conventional design, with a 
rotator by means of which we could ex-
plore the directional effects. We picked 
the Editor's home because it is on an 
elevation of 1,250 ft., at the head of a 
valley running toward New York, with a 
stretch of 13 miles before it is closed off 
by a high ridge. 

Fig. I. Antenna is in lower box at left. 
Other cartons hold rotator, control box 

It should be explained, however, that 
the surrounding Berkshire Hills are as 
unfavorable terrain as could be found if 
one were deliberately seeking the most 
adverse conditions. 

For our tests, we selected a Radio 
Craftsmen RC-100A receiver and a 
ltadiart antenna consisting of stacked 
fans with reflectors. 

This equipment was shipped in three 
easily-carried cartons, as shown in Fig. 1. 
It seemed doubtful that an antenna could 
be constructed from the parts shown in 
Fig. 2, but we began working from the 
instructions provided. 
The first step in assembly was the in-

sertion of the fan and reflector elements 
in their brackets, Figs. 3 and 4. Caution 
was necessary at this point — there was 
only a slight difference in length between 
fan and reflector elements. The short 
elements, of course, were inserted in the 
fan bracket, which has tilted slots to pro-
ject the elements forward at the ends. 
When the individual bays were assem-

Fig. 12. Completed antenna with rotator 

tached to it in the right slots simultane-
ously. 

While we were tightening the clamps 
which secure the rotator to the antenna 
pipe, Fig. 10, the pipe buckled. Fortu-

Fig. 2. Contents of boxes in Fig. 1. Rotator cable shown has 8 separate conductors 

bled, they were placed upright on the re-
flector ends, as in Fig. 5, and the con-
nector rods added to set the proper dis-
tance between them. Then the mast pipe 
was attached and tightened in place, Fig. 
6. The completed antenna is shown in 
Fig. 7. 

Fig. 8 shows the terminal board on the 
lower end of the rotator. After an 8-con-
ductor cable was connected, the water-
tight lid was put in place to seal the 
housing. 

If the inner construction of the rotator 
is of interest, it is suggested that Fig. 9 
he given careful examination, because the 
housing was not meant to be taken apart. 
Removal of the top half is easy enough. 
When replacing the cover, however, it is 
extremely difficult to get the keys at-

nately, a wooden broom handle was 
found with a diameter the same as the 
inside of the pipe. We cut off about a 
foot and hammered it into the pipe. 
The antenna and rotator assembly was 

taken to the roof, Fig. 11, and the trans-
mission line attached. Coaxial cable was 
taped to the supporting pipe. The lower 
end of the rotator was fastened to a 25-ft. 
steel pipe, secured to a chimney with 
steel strapping. Fig. 12 shows the com-
pleted assembly. Our installation would 
be a headache for a serviceman, but it 
has given us endless opportunities to try 
interesting experiments. Since Schenec-
tady is our nearest station and provides 
the most powerful signals in our area, we 
checked on that first. Most of the time, 
this station gives excellent reception, but 



Figs. 3 and 4. Assembling the individual bays was first step. Fig. 5. Connector rods were attached to space bays properly 

there is not much signal to spare when 
weather conditions drop the level. That 
is only part of the story, however. 
Watching the lights of the rotator con-

trol, we thought it was 180° out with the 
antenna. Later, we shifted the mast by 
that amount. But then, when we rotated 

Fig. 6. With correct spacing determined, 

the antenna to point it south, toward 
New York City, we couldn't pick up any 
signal at all. A more careful check on 
the antenna and the control proved that 
we had the antenna set correctly in the 
first place. The trouble lay in the fact 
that, just off the edge of the roof, there 
are two high, thick maple trees to the 
• Fig. 9. Inside of rotator. Don't try this. 

west. Best reception, however, was from 
the east, using signals bounced back from 
a high hill. 
Our venetian blind effect on Schenec-

tady, channel 4, was also explained when 
we discovered our mistake. With the an-
tenna pointed east, the hill which 

pipe was attached. Fig. Completed ante 

bounced back the Schenectady signals to 
us cut off reception from Boston, but we 
got just enough signal on channel 4 from 
that direction to cause slight interference. 
Lower-band reception from New York 

City is excellent at times, but it is more 
likely to come in with too much snow to 
satisfy anyone who knows how good the 

stations are at shorter range. To make 
sure that atmospheric conditions and not 
the receiver were at fault, we checked the 
signals with a Simpson antenna compass 
meter.' This showed considerable varia-
tion in signal strength, and checked with 
the changes in picture quality. 

1 

nna. Fig. 8. Rotator connections at base 

Altogether, despite our particularly ad-
verse conditions, we have been well re-
paid for our efforts by the amount of 
entertainment the set has provided. Now 
we are anxious to see what will happen 
when there are no leaves on the trees. 

See "Locating and Orienting Antennas" by Roy 
F. Allison, FM-TV, Sept. 1949. 

Fig. 10. Clamping rotator to pipe. Fig. 11. Taping line prevents strain on connection 
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FCC reorganization of mobile radio 
.services in a new Safety and Special 

Radio Services Bureau and the selection 
of Edwin L. White to head the reorga-
nized mobile radio staff have been uni-
formly well received. 

New Organization Plan: 

Of primary importance to the mobile 
radio manufacturers, new applicants, and 
present licensees is the promise that 
sweeping reorganization will speed up 
all application processing through estab-
lishment of an independent Authorization 
Analysis Division for review and grant 
of all properly-filed applications. 
Four other divisions established are 

Aviation, Marine, Industry and Com-
merce (Industrial, Land Transportation 
and Citizens Radio Services), and State-
Local Government (Public Safety) and 
Amateur services. 
The office of the Chief of the Bureau 

will take care of enforcement problems 
through an Enforcement Unit charged 
with responsibility for planning the en-
forcement of the safety and special ser-
vices rules, evaluating the citations 
issued in the field to determine whether 
reccommended actions should be taken 
to suspend or revoke licenses, and co-
ordinating with the Office of the General 
Counsel in those cases where prosecution 
is deemed necessary. Experimentation 
not connected with improvement of es-
tablished safety and special services will 
henceforth be handled by the Office of 
the Chief Engineer instead of the former 
Experimental Section. 
The Safety and Special Radio Ser-

vices Bureau was the second major 
operating bureau to be established by the 
FCC in reorganizing its staff along func-
tional instead of professional lines. The 
Common Carrier Bureau was the first 
established. 
Major thrust of the reorganization in 

both cases was to abolish the coordinate 
jurisdictions of the Engineering and 
Legal Departments. Heavy volume of 
applications filed for mobile system 
authorizations made this division of 
authority a serious draw-back in the 
mobile radio sector. New plan for amal-

• 1707 H Street, N. W., Washington, D. C. 

gamation of engineering and legal talent 
under one head should help all mobile 
radio service activities, and application 
processing particularly. 

White Choice Lauded: 

Although confronted with a plentitude 
of able engineers and lawyers as possible 
choices to head up the new Bureau, FCC 
selection of Ed White would be hard 
to improve upon. In addition to his 
twenty years of radio regulation experi-
ence, Ed has a happy faculty for dealing 
with people and problems—listening to 
all but making his own decisions, and 
then delegating the necessary authority 
promptly to carry out the decisions made. 
His capacity for effective administration 
is perhaps best indicated by the gleam-
ing bareness of his desk at all times, a 
not inconsiderable tribute in a division 
noted for its heavy application file. Ed 
has kept his desk clean by deciding 
problems as they come up instead of 
"taking them under advisement." Ob-
viously, he subscribes to the adminis-
trative creed of the military communica-
tions head who held that he was not 
performing his top war-time job unless 
he was able to spend one day a week 
looking out the window, (over a clean 
desk), while he considered ways to im-
prove the functioning of his department. 

Full Time Leadership: 

The importance of such full time lead-
ership in the mobile field was forcibly 
brought home in Commissioner E. M. 
Webster's remarks before the Atlantic 
City convention of the American Taxi-
cab Association. At that meeting, Web-
ster admitted regretfully that he is forced 
to devote 90% of his time as a Commis-
sioner to problems involving broadcast-
ing and television. In view of Commis-
sioner Webster's keen interest in the 
mobile radio field in which he has gained 
international repute, it is safe to assume 
(and more in sorrow than criticism) that 
the other Commissioners find an equal 
amount of their time similarly occupied 
with broadcast matters. With telephone, 
telegraph, and international radio com-
mon carrier regulatory matters making 
heavy inroads on the remaining 10%, 
the time that can be spent by the Com-

mission itself on any particular mobile 
problem is cut pretty fine. The present 
imbalance should be partially offset, at 
least, through the creation of the new 
Bureau posts, the heads of which can 
be expected to dispose of many problems 
without recourse to the Commission, 
leaving it, in turn, free to deal carefully 
with the major problems of all the dif-
ferent radio services. Broadcasting and 
Field Engineering and Monitoring are 
next un the FCC's reorganization agenda. 

Special Industrial Proposals: 

l'roperly coming under the classifica-
tion of a major problem and warranting 
the most careful Commission attention 
before adoption are the amendments pro-
posed to the Special Industrial Radio 
Service Rules. Among other things, the 
amendments would single out the Special 
Industrial category of Industrial Radio 
Services users 1) for denial of point-to-
point radio circuit use if wire lines are 
available between the points to be inter-
connected, and 2) for the limitation of 
base station intercommunications except 
"in emergencies involving the immediate 
safety of life or protection of property." 
Present Rules do not contain these seri-
ous restrictions and Commission ad-
vanced no reason to explain the necessity 
for the changes in these respects which 
will most adversely affect all Special In-
dustrial Radio Service operators with 
more than one base station. 
The group most vitally affected by the 

proposed Rule changes, however, are the 
general contractors engaged in construc-
tion, road-building, and similar activities. 
Under present Rules, a contractor en-
gaged on a public project (state, county, 
municipal, public utility) is eligible to 
use radio to improve the safety and 
efficiency of operations regardless of the 
site of construction activities. Proposed 
Rule change would ban base-mobile com-
munications when mobile units are within 
the limits of any city of more than 2,500 
population. Only exception to mobile 
radio use within cities of more than 
2,500 population is the case where the 
base station and mobile unit are both 
within the boundaries of a single area 
under the control of the licensee—which 
is seldom if ever true in the case of any 
contractor's radio use. Contractors are 
also most seriously hit by proposal to 
limit base-station power to 120 watts in-
put, as many are now using higher power. 
This higher power is particularly needed 
on long road construction jobs to con-
trol public traffic at either end of the 
job, as well as supervisory personnel 
operating over entire area. 

Critical Burden of Proof: 

Quite apart from the detailed objec-
(Continued on page 34) 
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Fig. Mapshowing Aramed 3 oil-drilling operations on the Persian Gulf, south of Iran 

FM PIPE-LINE SYSTEM 
HOW ARAMCO IS USING FM FOR RADIO TELEPHONE 

SERVICE IN THE ARRBIAN DESERT — By A. D MAIR* 

FI communications equipment has 
played a strategic role in aiding 

American enterprise to tame the desert 

of Saudi Arabia. 
In its 17 years of desert oil operations. 

the Arabian American Oil Company has 
utilized new types of radio-telephone 
equipment, as it has been progressively 
developed, to meet the problems and 
dangers encountered in a barren land 
as large as Texas and California com-
bined. Fig. 1 gives a glimpse of the 
desert waste, while Fig. 2 shows the area 
of Aramco operations. • 
The first geological parties starting 

out in 1933 took off into the nowhere 
of desert flats and dunes, each with com-
munications equipment comprising only 
a 5-watt CW transmitter, a receiver. 
and a piece of paper with the telegraph 
code written on it. The adventures of 
these groups in trying to maintain con-
tact with the base camp in the face of 
the everyday cussedness of what was 
then modern radio equipment have be-
come legends in the Company's history. 
But the success of those pioneers as 

'Superintendent of Communications, Arabian 
American Oil Company, Dhahran, Sandi Arabia. 

radio operators was truly remarkable. 
Not a life was lost. 
Today, geological field parties are 

Fig. 1. Portable FM units are used to maintain pipe lines laid on the desert sands 

equipped with 50-watt Link 50-FMTR-
7a units, by which they can contact 
Company headquarters at Dhahran on 
30 to 40 me. from any location within 
the 450,000 square mile concession. 
Dhahran maintains a continuous guard 
on these frequencies. Illness, accident 
or any emergency brings the immediate 
dispatch of a doctor in an Aramco air-
plane from headquarters. Routine radio 
contacts are used to make reports, order 
supplies, and dispatch transportation. 
Solid FM communication, despite static 
conditions, permits the oil search parties 
to operate farther from the base camn 
and remain away for longer periods, with 
the result that more work can be done 
during the limited exploration season, 
from September to May. 

Thanks to radio, the company's 22 air-
craft can take on any mission, even when 
blowing sand makes earth and sky almost 
indistinguishable. Numerous low-powered 
radio beacons are operated on the main 
air routes. Communication is maintained 
at all times in flight, while position and 
weather reports are sent to Dhahran at 
half-hour intervals. 

The Company's basic communications 
network is between Dhahran and three 
principal points. These are: the Abqaiq 
oil fields, 40 miles to the Southwest; Ras 
Tanura, where Aramco has a 100,000-
barrel refinery, 50 miles to the north; and 
Bahrein Island, where a sister company, 
The Bahrein Petroleum Company. has a 
refinery, 35 miles to the Southeast. 
Dhahran is roughly in the center of a 
triangle formed by these localities, as can 
be seen in Fig. 2. 

In 1943. Aramco was authorized to 
build the Ras Tanura refinery, and to 
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Fig. . L .1lain building at Dhahron. The 
antenna is for marine communications 

lay an 8-in, submarine pipeline to Bah-
rein Island, 25 miles off the Arabian 
coast. In order to carry out this wartime 
job, Aramco sought the most efficient 
communications system available. 

Past difficulties with maintaining tele-
phone lines over the desert, and experi-
ence with the abrasive effect of Persian 
Gulf coral on submarine cable, influenced 
the company to utilize voice-carrier chan-
nels on VHF radio circuits. 
The radio channels consisted of 50-

watt Link 14-98 FM transmitters and 
receivers, crystal - controlled on fre-
quencies between 70 and 100 me. Hori-
zontally-polarized dipoles, with reflectors 

Fig. 4. Dhahran office handles all radio as well as wire phone and teletype circuits 

and directors, were used for antennae. 
The circuit to Bahrein Island was the 

first to be put in service, and it provided 
valuable data for the installation of the 
other two circuits to Abqaiq and Ras 
Tanura. By means of hybrid networks, 
the circuits were terminated at the local 
telephone switchboard supplied by Auto-
matic Electric Company. 
The Dhahran headquarters, Figs. 4 to 

6. is located near a rock hill, 498 ft. high. 
which provided an ideal location for line-
of-sight circuits. The transmitters and 
receivers were housed in a windowless 
stone building 14 by 14 ft., air-condi-
tioned to an ambient temperature of 76°. 
The antennas were mounted on 60-ft. 
telephone poles adjacent to the building. 
The original feed lines consisted of 3,}¡-in. 
copper coaxial line, filled with dry air to 
prevent breathing during periods of ex-
cessive humidity. 

Four-channel voice carriers were em-
ployed on the Ras Tenure circuit to pro-

Fig. 5. Italian and Saari; . 1 rab at Dhahran shop where all equipment is repaired 

vide four 2-way talking circuits. Some 
difficulty was encountered because of 
the limited audio-frequency range of the 
radio equipment, since it was not de-
signed for that purpose. Accommodation 
of the four-channel carrier required a 
redesign of the audio circuits to extend 
their range in both directions. Fig. 4 
shows the terminal installation. 
The three circuits have been practi-

cally trouble free except for short periods 
of power outage. Company officials say 
that records kept for the last two years 
show that the initial investment and 
maintenance expense of radio circuits be-
tween these points amount to only one-
tenth that of wire lines or cables. 
Dhahran, Ras Tanura and Abqaiq— 

the three mainly populated districts — 
are served by an automatic telephone 
exchange, and trunk dialing facilities are 
provided over VHF voice carrier chan-
nels. Thus, a resident of one district can 
dial numbers in any other district. 
Work is now under way to provide oil 

wells and some of the company automo-
biles with access to the automatic ex-
changes by means of VHF communica-
tion. 

Sharing part of one voice channel be-
tween Dhahran and Ras Tenure, and 
Dhahran and Aliqaiq is a teletype serv-
ice. This handles all traffic not requir-
ing personal contact, provides a written 
record of orders and instructions, and re-
lieves the load on the telephone lines. 
Telephone service to drilling wells was 

a thorny problem in the first years of 
operation. In the Abqaiq area, the wells 
were widely spaced among large, drifting 
sand dunes. Even with constant patrol-
ing, the effort to keep telephone lines 
functioning was a losing battle against 
the shifting masses of sand. 
Members of the communication staff 

who lied seen naval service in the Pacific 
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Fig. 8. Ras Tanura terminal of A ranico's inter-district FM radio telephone system 

during the war believed that Link 
5FRX-W VHF units which had been 

used on PT boats and elsewhere with 
signal success would meet the problem. 
A rush order was placed for ten of 

these FM units, and shipment was re-

Fig. 7. Cars and trucks use standard FM 

ceived by air express. They have given 
performance which Company veterans 
called "astounding." Their operation is 
unaffected by such operating conditions 
as ambient set temperatures of 150 to 
175°, excessive vibration, and blowing 
sand. 
These units consist of a 3-watt FM 

transmitter and receiver contained in a 
metal box approximately 18 by 19, by 
ins., with a self-contained power supply. 
The drilling-rig sets were placed in the 
dog house with the speaker and handset 
mounted near the brake. The dipole 
antenna was hung from the walk-around, 
and connected by RG-8/U coaxial line to 
the unit. An identical unit was installed 
at the tool house, the antenna being, in 
this case, modified to a ground-plane 
type. mounted on a 70-ft. joint of pipe 
used as a mast. 

Similar networks have been set up at 
the Dhahran and Qatif oil fields, where 
good operation is maintained up to 50 

miles. Fig. 9 shows one of these installa-
tions. 
The success of these low-powered VHF 

circuits has resulted in networks for 
numerous other Company operations. For 
example, when a tanker approaches an 

units. Note big tires jor descrt driving 

off-shore loading terminal, a portable 
VHF unit is put aboard so that its opera-
tions can be directed from the pump-

Fig. 9. Trap operator at Qatif trap setting 

1.1 

" 

Fig. 6. Dhahran central antenna system 
is installed on this 136-ft. oil derrick 

house. The pumphouse can dial any one 
of three tankers without alerting the 
other two. The portable units operate on 
6 volts DC, or 110 volts DC or AC, de-
pending upon the source of power avail-
able on the individual tanker. 
FM mobile units. Fig. 7, are also used 

in oil dispatching, maintenance, and re-
pair of pipelines. Radio is also used for 
power dispatching, and is invaluable dur-
ing power outages. All units, both 
mobile and fixed, operate from 6 volt 
batteries and are independent of the 
main power system. 
Marine cargo offloading utilizes a cir-

cuit similar to the oil-loading network. 
The marine division network connects 

(Concluded on page 3) 
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416A TUBE FOR MICROWAVE RELAYS 
MANY NEW MANUFACTURING AND ASSEMBLY TECHNIQUES ARE EMPLOYED FOR 

FACTORY PRODUCTION OF THE 416A CLOSE-SPACED TRIODE—By K. P. DOWELL* 

F011. construction of its cross-country 
microwave relay chain, the Bell Sys-

tem required a 4,000-mc, amplifier tube 
having a greater gain-bandwidth product 
hat any available at the time. The 

416A. planar triode, shown in Fig. 1, was 
developed especially for this application. 
Because of its exceptionally close inter-
electrode spacing, new techniques were 
necessary for factory production of the 
tube. It is the purpose of this paper to 
show some of the unique operations em-
ployed in its manufacture and assembly. 

Design of the 416A: 

Many wide-band repeating amplifiers are 
required in a long-distance microwave re-
lay system. At 4.000 mc., amplifiers 
using existing tubes would cause serious 
degradation of television signals and tele-
phone conversations unless costly equal-
- 
• Western Electric Company, Inc., 195 Broadway, 
New York, N. Y. 

Fig. 1. This shows relative size of 416.4 

izing networks were provided. Studies at 
Bell Laboratories indicated that a triode 
with electrodes in parallel planes could be 
designed to provide the necessary gain-
bandwidth product if the cathode emis-
sion density was made 3 to 4 times that 
of contemporary repeater tubes, and if in-
terelectrode spacings were reduced by a 
factor of about .5. After sample models 
had proved its practicability, designers 
studied the tube with a view to manufac-
turing it in quantity, maintaining the 
close tolerances required. It is now being 
produced in the Western Electric plant at 
Allentown. Pa., employing the assembly 
techniques shown here. 

Fig. 2 is an exploded view of the 416A 
showing its various parts, and Fig. 3 
shows its internal construction in a cut-
away view. Detail A is included to show 
the close electrode spacings. Distance 
between grid and cathode is .0005 in. The 
cathode coating is .0005 in. thick. Spac-
ing between grid and anode is .010 in. 
The overall height of the tube, including 
leads and anode terminal, is less than 2 
ins. Largest diameter, at the base flange. 
is approximately 1 in. 
The metal bulb of the tube is drawn 

from flat Kovar stock. Koval.. an iron-
nickel-cobalt alloy, is used because its 
rate of expansion is similar to that of the 
glass used in the tube. As Fig. 3 shows. 
there are two glass sections in the 
assembly: one between the metal bulb 
and the grid terminal, and another be-
tween the grid and anode terminals. The 
cylindrical section between the bulb and 
grid terminal is cut from tubing on a 
high-speed abrasive wheel. The other 
piece is molded on a lathe. Fig. 4. 
The lower surface of the anode termi-

nal is machined flat and threaded, so that 

the anode can be inserted and located 
accurately. Similarly, the grid terminal 
has a lower surface machined flat to ac-
commodate the grid assembly. Project-
ing below the flat surface of the grid 
terminal is a small annular ring which is 
used to align other parts. as described 
later. 

Assembly Operations: 

The bulb, anode terminal, grid terminal. 
and two glass sections are placed in an 
upright position in an induction heating 
fixture, as shown in Fig. 5. The metal is 
heated until the glass-to-metal seals are 
made. Special jigging is used to stack 
these parts, in order to hold the spacings 
of the specially-prepared surfaces to close 
tolerances. 
The assembly is cooled slowly to pre-

vent strains. Then, after cleaning. the 
bulb is gold-plated on the inside. 
The anode is of copper, chosen to con-

duct heat effectively and to have good 
surface conductivity. It is machined to 
screw into the anode terminal and abut 
against its flat lower surface. Fig. 6 
shows an operator inserting the anode. 
using a special tool. This and succeed-
ing operations are performed in assembly 
booths, where the air pressure is main-
tained slightly higher than that outside 
the booth. This prevents the entry of 
dust and other contaminants. 
The 416A grids are wound with 0.3-mil 

tungsten wire on molybdenum frames. 
The grid frames are stamped from flat 
stock into rectangular shapes, with holes 
in the center. After careful polishing and 
cleaning, they are vapor-plated to pro-
vide the gold required for brazing the 
grid wires. The plating operation is 
shown in Fig. 7. After the frames are 
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Fig. 3. Cross-section view and detail shou• extremely close electrode spacings 

loaded, the machine is evacuated. Then 
the temperature is raised until the gold 
evaporates and deposits in a shiny, uni-
form surface on the grid frames. 
The plated frames are then placed in a 

winding machine. Fig. 8. The fine tung-
sten wire is wound at 1,000 turns per inch 
around two frames placed back to back. 
A small torque motor, especially designed 
to limit the effects of inertia, maintains 
the winding tension to near the breaking 
strength of the wire. The gold is then 
melted to braze the wires to the grid 
frames, an operation that must be con-
trolled accurately to maintain taut, well-
aligned grids. 

After brazing, the two grids are sepa-
rated and undergo careful visual inspec-
tion under a 60-power microscope. Fig. 
9. If there is a particle of dust on a grid 
or a small irregularity in a wire, or if the 
winding, brazing, or separating opera-
tions have been improperly controlled. 
this inspection will reveal the defect, and 

Fig. Molding upper glass section 

unsatisfactory grids are rejected before 
further operations are performed. 

Following this inspection, the rectangu-
lar grid frames are blanked into the 
shape shown in Fig. 10. The operator, 
using tweezers, places a completed grid 
in the bull). The side of the grid opposite 
that to which the wires are brazed fits 
against the grid terminal and is aligned 
by the annular projection on the grid 
terminal. By rigid control of the grid-
frame thickness and of the distance be-
tween the grid and anode terminals. 
accurate grid-to-anode spacing is accom-
plished . 
The cathode-insulator assembly con-

sists of the parts sli( W11 above it in Fig. 
— the upper insulator, cathode disk, 

heater cup. three support legs, and a con-
nector whose function will be described 
la tcr. The conventional nickel cathode 
disk is welded to the heater cup, which is 
siuported by three legs connected be-
t wren it and an extremely low-loss 

steatite ring, the upper insulator. These 
legs fit into recesses in the steatite, to 
prevent electrical contact with the copper 
spacing-shim. 
The top of the cathode-insuluator as-

sembly is ground flat in a precision sur-
face grinder. A special machine then 
sprays the cathode disk with a smooth, 
dense coating of a barium-strontium-cal-
cium carbonate mixture. The thickness 
of the coating is closely controlled. Ac-
curate balances are used to measure the 
weight of the coating. 
Sample cathodes are heated to operat-

ing temperature and the differences in 
expansion between the cathode disks and 
the steatite insulators are measured. The 
average must be added to the desired hot 
grid-to-cathode spacing, in order to deter-
mine the required cold spacing. A flat 
washer, or shim, having a thickness equal 
to the cold spacing is inserted next to 
the grid frame in the bulb, and the 
cathode-insulator assembly is then placed 
in position. The steatite insulator fits 
against the washer. Thus, the thickness 
of the washer determines the critical grid-
to-cathode spacing. 
The condenser can, shown in Fig. 2, 

establishes an RF connection between 
the cathode and the metal bulb. The 
cylindrical part of the condenser can is 
placed close to the bulb, as indicated in 
Fig. 3. In order to simplify circuit con-
struction, this cylinder is coated with a 
layer of glass which prevents DC contact 
and acts as a capacitor dielectric. The 
top of the condenser can makes contact 
with the connector, which is welded to 
the heater cup directly below the steatite 
insulator. 
To hold the assembly in position. a 

second ceramic insulator is placed inside 
the condenser can, and a spring is added 
to bear against the insulator. The spring 
is made of a refractory metal, for it must 
offer substantially the same pressure at 
temperatures up to 500° C. as at room 

Fie. Meing glass-to- metal seals by induction heating. Fig. 6. Inserting the anode 



Fig. ; . Gold vapor-plating grid frames. Fig. 8. Winding grids with 3-mil tungsten wire. Fig. 9. Grids are inspected carefully 

temperature. It is loaded to a predeter-
mined force and the retainer welded in a 
special fixture, as shown in Fig. 11. 
The base or stem of the 416A is similar 

to those used in other Western Electric 
tubes. It consists of a five-hole metallic 
disk, with four glass-insulated eyelets for 
the terminal leads. Exhaust tubulation 
is provided through the center hole of 
the stem. 
The heater, which must be located 

accurately to fit inside the heater cup, 
is spot-welded to extensions from two of 
the terminals. Fig. 12 shows how a pro-
jection comparator is used for inspection 
of the heater alignment. An enlarged 
shadow of the heater is projected on a 
screen and gauged against limit lines 
marked on the screen. The base assembl> 
can be seen in the foreground. 

A mount, consisting of the stem with 
the heater and getter attached, is brought 
very close to the bulb assembly and the 
cylindrical condenser can connected to 
the cathode terminal. Then, using pro-
jections on the retainer ring as guides, 
the operator welds the base of the tube 
to the bulb. 
The 416A is exhausted carefully, using 

the latest high vacuum techniques, and 
the parts are thoroughly outgassed. Ex-
treme care is taken in activating the 
cathode to assure a long, satisfactory life. 
The tube is then sealed, and the outside 
cleaned and gold plated to provide low 
contact loss. 

Final step in its manufacture is a com-
plete electrical test, simulating aetual 
operating conditions. Mounted in the 
proper circuit, a typical 416A tube has 

a gain of 10 db and a bandwidth of 100 
me., operating at a median frequency of 
4,000 mc. 

Conclusion: 

This new tube is already serving in three 
short-distance radio relay links: Dayton 
to Cincinnati, Dayton to Columbus, and 
Albany to Syracuse. Type TE-2 equip-
ment is used in these stations. The 416A 
also plays an important part in the TD-2 
radio relay equipment now being pro-
duced for the New York to Chicago link. 
In this equipment, 416A's serve in a 
three-stage grounded-grid amplifier at 
4,000 mc., in a 4,000-me. modulator, and 
in a frequency multiplier chain as tripiers 
to about 2,000 me. and doublers to 4,000 
mc. Further high-frequency applications 
of the 416A tube are anticipated. 

Fig. 10. Inserting finished grid. Fig. 11. Welding the retainer ring. Fig. 12. Checking heater alignment with shadow competrator 
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NEWS PICTURES 
Most tube failures occur in the first 

few hours of service. This is particularly 
true of mobile radio use where tubes are 
subjected to vibration and shock. RCA 
has set up techniques for a special line of 
tubes by which potential failures have 
been eliminated drastically. Some of 
the stages of manufacture and testing are 
illustrated here: 

1. The aging process stabilizes tube 
characteristics and discloses faults which 
might develop in the first hours of use. 

e. Plunging tubes into boiling water 
checks performance ..under extreme tem-
perature changes. 

8. Elements which might come loose 
are detected by watching the meters 
when the tube is struck with a soft ham-
mer. 

4. Meters can disclose defects, but ex-
treme manual dexterity is required to 
assemble the elements into tubes that 
pass all inspection tests. 

5. Factory inspection has been de-
veloped into the science of quality con-
trol, by which any tendency toward in-
creasing rejections can be recognized 
quickly. 

6. The most delicate parts are now 
made strong by spot welds so fine that 
they can hardly be seen by the naked 
eye. 

7. One of four pumping stations in the 
Shell pipeline at which valves are regu-
lated by dial-operated radio control from 
New York City. Telemetering equip-
ment informs the New York dispatcher 
of conditions at each station. If an 
emergency is indicated, the dispatcher 
can sound a siren to summon the man 
on duty at any station. 

8. Map of the pipe line and G. E. radio 
system for controlling the low of oil from 
Wood River, 111., to Columbus, Ohio. 

9. RCA mobile studio starting for 
xrrrv, first television station in Mexico 
City, owned by Romulo OTarrill. Mayor 
Bruner of Camden gave David Cer-
vantes a letter of congratulation for 
Mexico City's Mayor Fernando Casas 
Aleman. Spectators are Herbert Edgar 
of RCA and Ernesto Zorrilla. Mexican 
Consul. 

10. General Radio's new VHF bridge 
extends the range of conventional tech-
niques for measuring the impedance of 
antennas, lines, networks, and com-
ponents to 10 to 16.5 mc. Overall ac-
curacy is plus or minus Q per cent on 
resistance, and 5 per cent on reactance. 

11. Communications is becoming the 
major market for high-quality test equip-
ment. Harley-Davidson uses this setup 
to check FM sets to be installed on 
motorcycles. 



TERMINAL RADIO, NEW YORK CITY, PROVIDES THIS AUDIO 

DEMONSTRATION ROOM FOR CUSTOMERS WHO WANT TO 

CHOOSE THEIR EQUIPMENT BY MAKING A-B TESTS. ILLUS-

TRATION AT THE RIGHT SHOWS THE DIFFERENT TYPES OF 

SPEAKERS WHICH CAN BE CONNECTED TO ANY AMPLIFIER 

RIGHT: ON THE OTHER LONG WALL, RECORD CHANGERS AND 

PORTABLE PLAYERS AND RECORDERS ARE SET UP SPEAKERS 

ON THE BOTTOM SHELF ARE FOR USE WITH THE PORTABLE 

INSTRUMENTS THIS METHOD OF GROUPING EQUIPMENT EN-

ABLES EACH CUSTOMER TO FIND EXACTLY WHAT HE WANTS 

FOR TRUE 

SOUND REPRODUCTION 

2010 20.000 cps 

• IISS WM 06%0151001011 

0111PUI 

LEFT ONE SIDE OF THE DEMONSTRATION ROOM CARRIES A FULL 

DISPLAY OF FM AND FM-AM TUNERS AND AUDIO AMPLIFIERS. EACH 

UNIT IS CONNECTED TO A CONCEALED WIRING SYSTEM, SO THAT 

TUNERS, AMPLIFIERS, AND SPEAKERS CAN BE OPERATED IN ANY 

COMBINATION TO PERMIT DIRECT COMPARISONS OF PERFORMANCE 

e e 
' 

LEFT: TERMINAL RADIO ALSO HAS A SMALL STUDIO AND RECORD. 

ING ROOM. THESE FACILITIES ALSO PROVIDE A MEANS FOR DE-

MONSTRATING PROFESSIONA'. TYPES OF STUDIO EQUIPMENT, SUCH 

AS MICROPHONES, AMPLIFIERS, DISC AND TAPE RECORDERS, AND 

TURNTABLES FOR COMMERCIAL STUDIOS AND BROADCAST STATIONS 

4., 



CONCORD RADIO, CHICAGO, PROVIDES INDIVIDUAL COMPARTMENTS FOR AUDIO EQUIPMENT. ON THE CONTROL BOARD SHOWN AT THE LEFT, ANY COMBI-

NATION OF INSTRUMENTS CAN BE SET UP FOR RADIO OR PHONOGRAPH REPRODUCTION, AND SHIFTED INSTANTLY FOR A-B TESTS OF DIFFERENT COMBINATIONS 

SELLING AUDIO PERFORMANCE 
Selling Radio-Phonograph Equipment Strictly on Performance Is a Highly-Specialized Business. Only 
a Few Parts Jobbers Are Set up for it, although Annual Sales Run to Big Figures—By Milton B. Sleeper 

THE statement that "the public 
doesn't want high-fidelity" has been 

made so many times that it has conic to 
be widely believed—except by the in-
creasingly large section of the public 
that rejects anything less than high-
fidelity, and the parts jobbers who are 
set up to meet the needs of those icono-
,lasts. 
To get information on this type of 

uusines.. ‘N went to some of the leading 
I iiI i • • IIi )se demon st rat ion roomy 

are illustrated here. We asked: "What 
kind of people buy high-fidelity equip-
ment, and how are they sold?" The 
answers were very interesting, and they 
shed considerable light on matters of 
great importance to the industry. 

Who Buys High-fidelity: 

Interest in fine audio reproduction is not 
limited to any particular class of people, 
but they do have this in common: They 
know musical qualiy from attending 

SPEAKER DEMONSTRATION ROOM AT CONCORD RADIO IS ACOUSTICALLY TREATED TO SIMULATE AS 

CONDITIONS THE OPPORTJNITY OF MAKING SUCH THOROUGH COMPARISONS OF EOUIPMENT HAS 

concerts and recitals, or from listening 
to high-fidelity installations in other 
people's homes. 

It is perfectly true that listeners who 
have become conditioned to AM broad-
cast reception and cheap phonographs 
are perfectly satisfied with that sort of 
quality. And they will continue to feel 
that way as long as they don't have a 
chance to hear more realistic reproduc-
tion. 

Nfany a family, moving into a new 

CLOSELY AS POSSIBLE, AVERAGE HOME LISTENING 

VIRTUALLY ELIMINATED EXCHANGES AND RETURNS 



home. has experienced a feeling of doubt and 
uncertainty upon being confronted with an oil 
burner for the first time. But who, after the 
first month of winter, would want to go back to 
shoveling coal and carrying ashes? People resist 
change, but the course of progress runs forward 
irresistably. 
So it is with audio entertainment. We are 

told that people have juke-box ears. It isn't true. 
They have juke-box standards, from which they 

graduate quickly upon exposure to fine musical 
reproduction. If that were not so, there would 
have been no audio demonstration rooms to 
photograph for this article! Because it is so, 
some of the parts jobbers will run up more than 
$500,000 in audio equipment sales this year! 

How High-Fidelity Is Sold: 

To understand how audio equipment is sold by 
the leading specialists, it is necessary to recognize 

VIEWS 0‘ THE AUDIO SETUP AT RADIO SHACK, BOSTON ABOVE 

THIS CONTROL BOARD, IN THE ROOM WHERE AUDIO EQUIPMENT IS 

DISPLAYED, PERMITS A-B TESTS OF RADIO-PHONO CIRCUIT COMBI-

NATIONS TURNTABLES AT THE LEFT ARE FOR COMPARING PICKUPS 

LEFT. THIS IS ONLY A PART OF THE DEMONSTRATION SPEAKERS 

W PEN A SPEAKER IS CUT IN AT THE CONTROL BOARD, IT IS AUTO. 

MATICALLY IDENTIFIED BY ITS CORRESPONDING PILOT LIGHT 

ABOVE, RADIO SHACK HAS ANOTHER CONTROL CONSOLE CON-

NECTED TO STUDIO-TYPE RECORDING EQUIPMENT. TELEVISION 

CHASSIS DISPLAYED ARE MODELS INTENDED FOR CUSTOM INSTAL-

LATIONS 

LEFT, ROOMS FOR AUDIO EQUIPMENT, PARTITIONED OFF AT THE 

REAR OF THE SECOND FLOOR, ARE BOTH SOUND-CONDITIONED 

AND AIR-CONDITIONED INTERESTING EXHIBITS OF PAINTINGS 

BY LOCAL ARTISTS ARE CHANGED EVERY TWO OR THREE WEEKS 



certain basic facts: Since each person 
judges reproduction according to his 
background of listening experience, opin 
ions differ widely. Also, because radio 
phonograph installations run from $151 , 
to $1,000 or more, many customers must 
arrive at compromises between their 
tastes and their pocketbooks. 
The answer to such a merchandising 

problem is to enable each customer to 
compare the performance of various com-
binations of audio equipment so that, 
by process of elimination, he can arrive 
at a choice with which he is completely 
satisfied as to quality of reproduction 
and price. 

This explains the methods of display 
and the elaborate control boards illus-
trated here. They meet the following 
requirements: 

1. A wide selection of tuners, turn-
tables, pickups, amplifiers, and speak 
prs must be available. 

[ILE LBSING 

ii 

I I 

STEPHENS TRU SONIC 

2. Each device must be in operating 
condition. 

3. Controls and connections must be 
provided so that any combination of 
radio-phonograph circuit components can 
be set up instantly, and switched to a 
different combination for comparison 
purposes. 
Radio Shack calls their control board 

the Audio Comparator. It provides over 
9,100 combinations of the components on 
display. Lewis Kornfeld explained the 
policy established at Radio Shack in 

SOD 

this way: "The customer must receive 
the best possible value for his money. 
We run rigid tests on all new products, 
as well as periodic quality checks on 
equipment accepted by our audio engi-
neering staff. If products fail to meet 
our best possible value policy, they are 
not sold by us regardless of the publicity 
or demand. If products currently on 
sale fail to meet our continuing quality 
checks, they are taken out of the de-
partment immediately and put on clear-
ance sale in the downstairs store, often 

AT SUN RADIO, NEW YORK, ALL THE 

INSTRUMENTS DISPLAYED ARE CON 

NECTED TO THE CONTROL BOARD 

ILLUSTRATED ABOVE PUSH-BUTTON 

SWITCHES SET UP ANY CIRCUIT 

COMBINATION TO OPERATE ANY OF 

THE TWELVE LOUDSPEAKERS AT THE 

LEFT BELOW SHADOWGRAPH SHOWS 

STYLUS MAGNIFIED 500 TIMES 

11111111111P I 
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NEWEST DEMONSTRATION ROOM IS 

THIS ONE JUST COMPLETED BY HAR-

VEY RADIO, NEW YORK. OVER 500 

INPUT AND OUTPUT CONNECTORS 

ALONG THE DISPLAY SHELVES ARE 

WIRED TO SWITCHES AN THE CON. 

TROL BOARD. RIGHT: VIEW OF THE 

ROOM LOOKING TOWARD THE FRONT 

OF THE STORE. SPACE WAS FOR-

MERLY USED FOR TV AND AUDIO SETS 

••••• 

LEFT: ALTHOUGH SOME OF THE 

SPEAKER CABINETS ARE SIMILAR IN 

APPEARANCE, THEY CONTAIN DIF-

FERENT TYPES OF SPEAKERS. THIS 

PICTURE AND THE ONE BELOW SHOW 

THE REAR OF THE ROOM. BELOW: 

THIS DISPLAY WAS PLANNED PAR-

TICULARLY FOR CUSTOMERS FROM 

THE THEATRICAL DISTRICT, WHERE 

PORTABLE RECORDING AND PLAY-

BACK EQUIPMENT IS WIDELY USED 

:a 

at price,. ‘vt,L1 below our cost. Manu-
facturers' representatives in this area 
will—often to their sorrow—attest to 
the fact that this is literally true." 
Roy Neusch, at Harvey Radio, sup-

plied this information about their audio 
demonstration setup, just completed this 
summer: "More than '2 miles of low-
capacity coaxial cable was used for the 
interconnection of the various items on 
display, with over 500 Cannon XL con-
nectors. All inputs and outputs ter-
minate on the rack-mounted switchboard, 
which has 17.5 DPDT toggle switches. 
These permit instantaneous interconnec-
tion of any tuner, record-player, pickup, 
amplifier, aud speaker a customer wants 
to hear. There is a jack paralleled with 

(Concluded on page 32) 
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"I think Terminal's Sound Department 
is the best in the country" says leading audio authority* 

New Webster- Chicago series 100 
3- speed Automatic Changers 

A BARGAIN! The 

speaker that 

amazed ' em at 

the Audio Fair! 

Response 50 to 

12,000 cps, 8 

watts. Efficiency 

high, distortion 

low! 8" diameter, 

8 ohm V.C. 

Now only 882 

30 watt FOCUSED 

FIELD wide range PM 

speaker! Advanced 

magnetic structu-e 

concentrates all of the 

magnetic force where 

it elongs — in the 

voice coil. Response 

of 45 to well beyond 

10,000 cycles with 

amazing efficiency. 

Standard 12" mtg., 6 

to 12 ohm voice coil. 

Terminal has the new 
Webster-Chicago record changers, available with 
Audak polyphase, General Electric reluctance, 
Pickering magnetic and standard crystal cart-
ridges. Wide range cartridges with sapphire or 
diamond styli. 

WRITE 
FOR 
OUR 

NEW 
SOUND 

CATALOG 

EVERYTHING 

IN AUDIO FOR 

THE STUDIO & 

CUSTOM BUILDER'' 

*Richard H. Dorf, 

New York audio 

consultant and 
author of authori-

tative articles 

in leading radio 

publications 

There is a UNI-MODE 
cabinet ensemble for every 
custom requirement! 

o 

RECORD 
CHANGERS 

TELEVISION 
CHASSIS 

TUNERS 

RECEIVERS 

PHONO 
AMPLIFIER 
SYSTEMS 

RECORD 
LOUDSPEAKERS -RECORDERS STORAGE 

With Uni-Modes, you can create an enter-

tainment center that will combine utility, 

beauty and allow for future expansion. 

It's easy and surprisingly moderate in 

cost! UNI-MODE is available in beautiful 

hand-rubbed Blonde and Cordovan 
Mahogany; also unfinished, if desired. 

Interiors are attractive Tarragon Green 

or Afghan Red. 

See UNI-MODE in our sound 
catalog for pictures, sizes and 
prices. 

radio craftsmen ciassis 
as used in the finest custom 
installations 

RC- 100A 
TELEVISION 
CHASSIS 

with built-in 
booster. 

This is the fin-

est! Use 19" 

or 16" square or 

round kinescopes. Less 
picture tube, amplifier, speaker23000 

radio craftsmen RC-10 
FM-AM tuner with built-in 

pre-amplifier 

compensated for 
G. E.. Pickering 
and crystal 
phono cartridges. 
Continuously 
var'able bass 
and treble con-
trol, with flat 

response from 20 to 20,000 
cycles. Automatic frequency come& entirely 
eliminates station drift. 

RC-2 wide range 
Companion unit for 
RC- 10 tuner, or any 
high fidelity appli-
cation. Over 10 
watts output with 
less than 1% distor-
tion. 20-20,000 
cycles frequency 
response. 

Net 

119" 
amplifier 

Artfully constructed of finest woods, 

scientifically planned layout for proper 

housing of TV, radio, amplifier, record 

changer, speaker and record storage. 

Dealers mu! installers -- check with us for prices on your needs 

Distributors of Radio & Electronic Equipment 

85 CORTLANDT ST., NEW YORK 7, N. Y. • WOrth 4-3311 • Cable: TERMRADIO 
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impedance load such as a speaker or 
cutter head, not just into an ideal resis• 
live load. McINTOSH SOW-2 and 20W-2 
amplifiers perform substantially the same 
under dynamic conditions into a speaker 
load, as into a pure resistive load. 

Full dynamic range can be realized 
only if the noise is low. McINTOSH 
amplifiers are designed so that the noise 

— 

0 
e çà +a 

/ components ( ems) are 80 to 90 decibels 
Type AE-2 $74.50 

Type 50W-2 $249.50 / 

o 
AUDIO power peaks reach 200 to 400 

times the average power of speech 

4 g. ,  

'.,, 

circuits. Size is small because of the 
high efficiency. 

and music. The unique design of Mc- 
INTOSH amplifiers provides adequately 

Type 20W-2 liskier4. -. 4 

- 

Performance of the control unit should 
for such peak power requirements. AwEi.t2h 8 the ea mtipfilei fir amplifier. l f;vizec; 

coN mT  pareO S H 

A bass drum delivers 140 decibels 

9 

provides stable, distortion- free perform. 
above threshold at 20 cycles, and a 
cymbal delivers 120 decibels above 
threshold at 20 kc. McINTOSH ampli- 

. .. 1 $149 50 
• ,..  •1 . 

ance that matches the performance of 
the SOW-2 and 20W-2 amplifiers. 

fiers, delivering full- rated power at all Engineers agree that McINTOSH am. 
frequencies from 20 cycles to 20 kilo. plifiers reach the practical limits of low 
cycles with less than l' i distortion, sat- distortion and high efficiency. Music 
isfy this requirement of dynamic range. lovers agree that the theoretical advan-

tages are fully reflected in superlative 
The ear is extremely sensitive to dis- audio reproduction. For further in-

tortion. For completely enjoyable repro- 
duction, intermodulation at peak powers below full rated output, which is an 

formation, write or telephone, 

must not exceed 1'; . McINTOSH ampli- 
fiers type SOW-2 and 20W-2 meet that 
requirement for 100-watt and 40- watt 

inaudible noise level. 

Factors of economy should not be 
peak powers, respectively, regardless of overlooked. The efficiency of McINTOSH 
the frequency combination within the amplifiers almost equals class B, with 

Intl band of 20 cycles to 20,000 cycles the highest theoretical efficiency possible. II> eh 

They are the most economical on tubes 
Here is another important specifka- and power requirements — the most 

tion: Be sure to choose an amplifier watts at the lowest distortion at the least I:nginecring 
that works properly with a variable cost. Service is simplified by plug-in Laboratory Inc. 

910 KING STRUT .6.1,47l11 7 ann UWE. 5,9,,,,G. .0 

DESIGN DATA for AF AMPLIFIERS — No. 3: RC Coupling, Part 1 
FACTORS WHICH DETERMINE THE RESPONSE OF RC-COUPLED AMPLIFIERS. HOW TO COMPUTE GAIN AT ANY FREQUENCY, AND FLAT-RESPONSE RANGE 

I ',Grill- E.:, 
v-ci  

Figs 1 and 2 Amplifier and equivalent circuit 

1114 
ESISTIVE-CAPACITIVE coupling, better known 
as resistance or RC coupling, is widely 

used between audio voltage-amplifier stages. 
Excellent results are obtainable with this coupling 
method. In order to obtain the performance 
required, however, component values for use with 
different tubes must be chosen carefully. The 
factors affecting high- and low-frequency re-
sponse, means for computing response at any 
frequency, and the significance and method of 
computing half-power points are discussed in 
Part 1 of this Design Data Sheet. 

Fig. I is a schematic diagram of a typical 
voltage-amplifier stage with its associated coupling 
network. The equivalent circuit is given in Fig. 2, 
where En is the input signal, Re is the plate re-
sistance of the tube, and CPR is capacity between 
plate and cathode plus distributed wiring capacity 
to ground before the coupling capacitor Cc. RI 
is the plate load resistor. Re. is the grid resistor 
of the following stage, and Cr. represents the 
capacity from grid to cathode and grid to plate 
o' the following stage plus wiring capacity to 
ground after the coupling capacitor. 
When triodes are used, the effective value of 

("Gr is not that listed in tables of tube character-
istics. This figure must be multiplied by the 
factor ( 1 -I- A2), where A2 is the estimated gain 
of the following stage. Two or three micromicro-
farads, as allowance for wiring capacity, are 
added to the resultant figure to obtain the effec-
tive value. The foregoing applies only to triodes. 
The listed value of Col, plus wiring-capacity 
allowance should be used for subsequent tetrode 
or pentode stages. 

Amplification factor is represented by Mu. The 
Total voltage impressed on the circuit is the prod-
uct of the input signal and the amplification 
factor, or MuEn. However, this is not the out-
put signal, Eo. The signal appearing at the 

following grid is invariably less than MuEG, for 
reasons which appear later. 

It can be assumed without significant error 
that resistors have constant impedances over the 
audio-frequency range, and also that tube plate-
resistance is constant in the same range. Since 
there are no wiring-inductance effects involved 
at audio frequencies, the only frequency-sensitive 
elements involved here are capacitors. Therefore, 
these necessarily determine the response of the 
RC-coupled amplifier. 

From consideration of Fig. 2, it is obvious that 
the coupling capacitor has little effect on the 
output amplitude except at low frequencies, 
where its reactance becomes appreciable. Like-
wise, capacities Cn and (-pc have high react-
ances at low frequencies but, since they are in 
parallel with the output load, have little effect 
on the signal. Only at higher frequencies does 
their shunting effect become significant. Thus, 
for a certain middle range of frequencies, neither 

Figs. 3, 4, and 5. Circuits equivalent o Fig. 1 
at middle, high, and low frequencies re pectively 

series nor shunt reactance has an appreciable 
effect on the output, and the circuit can be 
represented as in Fig. 3. 
The gain of a stage, designated by A, is the 

ratio of output to input signal amplitudes. It is 
greatest at middle frequencies, and can be cal-
culated for this range as follows: 

Mugs 
RP 4. Rs 

where Rs is the parallel impedance of Rt. and 
Re,, Fig, 3. It can be seen that the voltage 
MuEn is divided between the plate resistance 
and the equivalent load. Thus, the full voltage 
never appears across the grid resistor, and A is 
always less than Mu. 

Fig. 4 is the equivalent circuit at high fre-
quencies, where the coupling capacitor reactance 
is negligible but shunt capacity must be taken 
into account. Both shunt capacities are combined 

as CT for convenience. The gain at high fre-
quencies is given by: 

A 

'19(2TTS-)2CT2RT2 

where 1, is frequency and RT is the parallel 
impedance of RP, RI, and Rn. 
At low frequencies the shunt capacity can be 

disregarded, but the coupling capacitor becomes 
less efficient. The circuit in Fig. 5 then applies. 
Low-frequency gain is calculated by: 

A  
AL= 

I. -12" F)2 CC2191-2 

Where si is the sum of Rn and the parallel im-
pedance of Ri. and Re. 

Frequency response is usually taken as the 
range between half-power points, as shown in 
Fig. 6. These points are high and low frequencies 
at which gain is decreased 3 db from that at 
medium frequencies. While admittedly arbitrary 
as response boundaries, they are chosen because 
they can be calculated easily: 

0.1592(RG RP . RL Rex RL RC) 
HF CUTOFr 

cr(RnFtpIRL) 

01592(RP+ Ri-)  
LF CUTOFF 

CC(RGRPTRPRLT RL RG) 

Methods for obtaining required frequency re-
sponse will be discussed in Part 2. 

.—FIALF-POWER POINTS 

FREQUENCY 

ig. 5. A typical RC amplifier response curve 



WILL FM REPLACE AM BROADCASTING? 

W E haven't an opinion on that question. Our 
concern is to enable each purchaser of a 
BROWNING tuner to compare for himself 

the finest FM reception with the finest AM 
reception obtainable in his particular location. 
To achieve this objective, we maintain a con-

tinuous program of improving both the FM and 

AM performance of BROWNING tuners. In this 
effort we have been extremely successful. 
BROWNING tuners are not the cheapest avail-
able. However, a thorough A-B test will show 
conclusively that any difference in price is amply 
justified by the quality of reception engineered 
into these BROWNING models. 

- - BROWNING RV-10 FM TUNER 

High-sensitivity FM reception can be added easily to any AM 
receiver. The moderately-priced BROWNING RV-10 tuner is 
designed for that purpose. A tuned RF stage with an Arm-
strong dual limiter and discriminator produce complete noise 
limiting with signals of less than 10 microvolts. This is the 
same FM section as in the RJ-12A and RJ-20. Controls: phono 
switch, radio-phono volume, and tuning. Tubes: three 6AU6, 
one 7F8, two 6SJ7, one 6H6, one 5Y3 rectifier. and 6AL7 tuning 
eye. As illustrated, or on a 19-inch rack panel. 

BROWNING RJ-12A FM-AM TUNER 

This model combines high-sensitivity FM reception from 
an Armstrong circuit that limits noise completely on sig-
nals of less than 10 microvolts, with the best reception of 
AM broadcasting. FM and AM circuits are completely 
separate. FM audio response is flat within 11/9 db from 
20 to 15.000 cycles. No drift after 2-minute warming. AM 
is flat within 3 db from 20 to 6,600 cycles. Front phono 
switch and combined radio-phono volume control. Tubes: 
three 6AU6. one 7F8. one 6SK7, one 6SG7. two 6SJ7, one 
6116, one 6SA7, one 1N34 detector, one 6AL7 tuning eye. 
Operates from separate PF12 power supply with one 
5Y3GT. As illustrated, or on a 19-in. rack panel. 

BROWNING RJ-20 FM-AM TUNER 

The RJ-20 is intended particularly for those who re-
quire superlative reproduction quality on both radio and 
records. Armstrong circuits, incorporating every refine-
ment, deliver the full promise of FM's interference-free 
performance with maximum receiving range. Variable 
IF bandwidth allows AM selectivity adjustment from 4 
to 9 kc. A 2-stage audio system is built in to provide 
separate treble and bass boost up to 20 db for record 
reproduction. Tubes: Five 6AU6, one 7F8, one 6SG7, 
one 6SA7, one 6SK7, two 6AL5, one 6NS7, 6AL7 tuning 
eye, 5Y3GT rectifier. As illustrated, or on a 19-in, rack 
panel. 

For Complete Technical Data on These FM and FM-AM Tuners, Address: 

BROWNING LABORATORIES, Inc. 
700 Main Street, Winchester, Massachusetts 

August /950—formerly FM, and FM RADIO-ELECTRONICS 31 



Choice of new all-in-one front model, 
or trunk mount unit—both are drawer-
type with quick lift cover. 

Motorola 
FM 2-WAY 
RADIO 

- - - with the brood nose and steep skirt 
characteristic, offers the most practicable solu-
tion to adjacent channel operation plus protec-
tion against obsolescence for many years to 
come. It provides full modulation acceptance of 
±15 Kc. at 6db.down and full adjacent chan-
nel rejection at the skirts. 

THE NEW UNI-CHANNEL SENSICON 
DISPATCHER incorporates all of these Motorola 
inventions and developments: 

• The Sensicon Circuit 
• Statomic Oscillator 
• Differential Squelch 
e Permakay-10 Wave Filter 
• Capacitance Discriminator 
• Instantaneous Deviation Control 
• Thermally Balanced Crystal Oven 

ENGINEERED for true adjacent channel opera-
tion. Available for operation in the 25-50 mc. 
band and 152-174 mc. band. R.F. power out-
put: 10-12 watts. 

Illotorola 
COMMUNICATIONS & ELECTRONICS DIV 

New UNI-CHANNEL SWIM DISPATCHER— 

with iseNeekste Saisket 

QUICK INSTALLATION 
In any of several mounting positions, the com-
plete, permanent installation requires only four 
screws. 

COMPLETE 'SHAKE-DOWN' TESTED 
--by Motorola's engineering laboratory, the 
unit undergoes exhaustive tests to meet extreme 
conditions of service. (Tests made against tem-
perature, humidity, and shock.) 

ANTI-DUST HOUSING, with heavy duty con-
struction throughout. Here is truly the all pur-
pose 2-way radio for every type of mobile 
application—offering the owner the benefits of 
advanced design, complete reliability, enduring 
economy, and freedom from obsolescence. 

4545 Augusta Blvd., Chicago 51 • in Canada: Rogers Majestic, Ud., Toronto 

AUDIO PERFORMANCE 

(Continued from page 28) 

earls switch to permit the substitution 
of any piece of equipment a customer 
may bring in to hear it in use with other 
components on display." 

Since the audio specialists go to such 
lengths to enable each customer to select 
his equipment according to his own 
opinion of comparative performance, it is 
obvious that no high-pressure methods 
can be used by the salesman. Rather, 
the men chosen to handle sales are sales-
minded engineers who, from their knowl-
edge of audio installations, are able to 
assist customers in the selection of equip-
ment best-suited to their needs at prices 
they can afford. 

As for selling- up the customers, this 
technique is never employed. Nor is it 
necessary, because it is accomplished so 
effectively by demonstrations of com-
parative performance. 

Further information was supplied by 
Roy Neusch: "Our demonstration room 
is neat and clean in appearance. It was 
designed with emphasis on esthetic ap-
peal, yet in no sense (loes it give the 
impression of being a lounge or hangout. 
"Long and sometimes painful experi-

ence has taught us that the average audio 
enthusiast expects to be treated as the 
serious-minded individual he really is, 
and is resentful if he :s handled in the 
manner to which the tinkerers are most 
responsive. 
"This should not be interpreted as 

meaning that we do not welcome lovers 
of fine music who are just discovering, 
for the first time, that high-quality re-
production is available for their homes. 
Quite the reverse. It is our established 
policy to think first of the customer, and 
to let the sale take care of itself." 
The elimination of high-pressure is 

not only good public relations but sound 
business policy. When a customer has 
been assisted in the exercise of his own 
judgment, he is sure to be satisfied with 
his purchases. Robert Corenthal, at 
Terminal Radio, remarked that the re-
turn of goods for credit or exchange has 
been virtually eliminated by the adoption 
of this sales practice. 
Among the various special services 

provided in audio demonstration rooms 
is a new feature recently installed by 
Sun Radio. It is a Shadowgraph instru-
ment for examining styli. Magnification 
is about 500 times. Irving Greene ex-
plained this innovation: "We offer to 
let people examine their styli without 
charge. It is an effective way to bring 
them to our store. By letting them use 
the Shadowgraph. they can see for them-
selves if they should buy replacements. 
Sometimes people blame the stylus when 
the fault lies in an electrical component. 
It's very seldom that a man who comes 
in to use the Shadowgraph goes out 
without making a purchase." 
Another aspect of selling by demon-

stration was brought out by Jerry Leven-
feld. of Concord Radio. People who send 
for catologs often make tentative selec-
tions but wait to make their purchases 
until they can visit headquarters and 
actually hear the equipment they plan 
to buy. Generally they wind up by 
spending more than they had intended. 

The Profit Angle: 

The audio specialists are not engaged 
in any altruistic effort. Their purpose 
is to build sales on merchandise which 
carries a substantially higher profit than 
factory-built audio and TV receivers. 
However, in accomplishing this purpose. 
they are definitely raising American 
listening standards. This is a public 
service that has a practical end product: 
it is increasing the size of the market 
for fine audio equipment. The people 
who are sold on high-fidelity are not only 
their own best salesmen. hut sell their 
friends and neighbors. 

Prices and discounts on tuners and 
audio equipment are stable, and rela-
tively free of price competition. If a line 
gets out of hand, it is generally dropped. 
and quickly. Furthermore, most cus-
tomers realize that organizations which 
provide elaborate facilities for perfor-
mance tests and comparisons can't be 
argued into giving fancy discounts or 
inside prices. 
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ACKNOWLEDGED STANDARD OF FM PERFORMANCE 

information for Radio er0eateri 
about /1 e nq the 646-e Receiver S) 1 

S
()ME of the largest orders for 
REL 646-B receivers come 
from relatively small dealers. 
The reasons for this are in-

teresting. Here, for example, is the story 
of a very active dealer in one of the 
Chicago suburbs: 
He had been doing a substantial vol-

ume on TV sets, but as soon as they 
were available at every store in the City, 
his customers began to ask for discounts. 
A little checking showed that stores in 
the Loop were selling TV sets at prices 
lower than this dealer could buy them 
from his jobbers. 
Moreover, customers in his town who 

bought TV sets in the City had to pay 
for service, anti they paid plenty, but if 
they bought from him, they expected to 
have their sets serviced free. 
He couldn't turn to AM sets, because 

the cut-price situation was the same as 
on TV. So he made a survey of FM 
broadcasting. This is what, he found: 
There are e FM stations in the Chi-

cago area, with a combined power of 
more than 500 kw. (This compares with 
16 AM stations totaling only se kw.) 
88.1 WEPS Elgin 
88.5 WNUR Northwestern 
91.5 WBEC Chicago 
92.1 WILA Woodstock 
92.3 WJIZ Hammond 
93.1 WFJI. Chicago 
93.9 WAAF-FM Chicago 
94.3 WRBI Blue Island 
94.7 WENR.FM Chicago 
(ABC) 

95.5 WMBI-FM Chicago 
95.9 WCHI Chicago 

Heights 
96.3 WEIIK Chicago 
97.1 WBBM-FM Chicago 

(CBS) 

With ii flirt › tations, better reception. 
and all network programs available on 
FM. it looked as if there was a prospect 
of doing a substantial volume on FM 
sets, and at a respectable profit. 

97.9 WEHS Cicero 
98.7 WGNB Chicago 
(MES) 

99.5 WEFM Chicago 
100.3 WFMF Chicago 
101.1 WMAQ-FM Chicago 

(NBC) 
101.9 WXRT Chicago 
102.7 WMOR Chicago 
103.9 WBNU Aurora 
105.1 WEAW Evanston 
105.9 WOAK Chicsgo 
106.3 WEXI St. Charles 
106.7 WKRS Waukegan 
107.1 WLEY Elmwood 

Park 

(lvi ARMSTRONG e u)sT" 

, , 

LICINS(OUNOER ARMS1RONG PAT[NTS 

Ile put ill carefully-selected FM re-
ceivers and phono combinations, choos-
ing them for high sensitivity, full noise-
limiting, and freedom from drift. Also, 
he picked out some of the insensitive, 
noisy sets that carry widely-advertised 
names. And of course he kept a display 
of AM and TV models. 

In other words, he had the makes and 
models that people would ask for. They 
were necessary as starters for trading 
prospects to genuine FM receivers, and 
for comparative demonstrations to show 
the difference between inferior and genu-
ine FM performance. 
The plan worked. While other dealers 

in his community are sweating it out 
with City competition on AM and TV 
sets, he is going his quiet but very busy 
way on FM demonstrations and sales. 
If there is a chance to sell an AM or TV 
model at a profit, that's fine. If a pros-
pect mentions a discount, he immediately 
starts talking about the advantages of 
FM. But where, you may ask, does the 
REL 646-B fit in this picture? We asked 
the sanie question, and got this added 
information: 

"Certain people buy radios the way 

$345 
›-"'"'""*"".• 

WITH 19- IN. RACK PANEL, OR IN 
METAL CABINET, AS ILLUSTRATED 

they buy automobiles. They want super-
lative performance, handsome appear-
ance, and fine workmanship. The REL 
receiver is a natural for them. I seldom 
try to sell a 646-B in my store. I have 
a list of special prospects, and I keep 
the REL's circulating in their homes. 
"This is an ideal model to sell by home 

demonstrations. I put up a simple an-
tenna, locate the set at any convenient 
spot, and run a lead to a speaker across 
the room. If they have a phonograph, 
it takes only a minute to hook it up to 
the 646-B. When I go back in two days, 
it's an even bet that I have made a 
sale, and I always pick up two or three 
names of friends who have heard the set, 
and are prospective customers. Nearly 
every 646-B involves a new speaker, turn 
table, and pickup. These sales run into 
big profit, and it's clean business because 
I don't have to meet price-competition." 

If you, too, are looking for additional 
profits, we invite you to write for tech-
nical data on the 646-B, and informa-
tion as to the trade discount. You will 
find it an exciting and profitable expe-
rience to demonstrate and sell FM re-
ceivers of such distinctive performance. 

RADIO ENGINEERING LABORATORIES, Inc. L N3G6 -14: :174 81.1) CSITTRYElET, N Y 
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EMSCO FREE-STANDING 
TRIANGULAR RADIO TOWERS 

The Ultimate 
in Structural 
Rigidity 
Less horizontal 
deflection ... less 
wind area ... less 
weight ... less 
cost per lineal 
foot. These are 
the outstanding 
advantages 
afforded by 
Emsco's new 
free-standing 
triangular towers. 
Rigid, triangular 
design prevents 
distortion and 
assures uniform 
distribution of 
loads to founda-
tion piers. Slender 
proportions 
provide maximum 
signal strength. 
Hot dip galvan-
izing insures long 
life, low main-
tenance cost and 
maximum electri-
cal conductivity. 
Standard Emsco 
free-standing 
triangular towers 
available in 
heights from 300 
to 700 feet with 
30, 40, 50 or 60 
lbs. per sq. ft. 
RNIA design. 
Other towers 
available on 
special order. 

EMECO 
E 

TOWIRSOf 5 STRINGTH 

o 
New bulletin 
F-173 describes 
the complete line 
of Emsco guyed 
triangular and 
free-standing 
square and 
triangular towers. 
Write for vour 
copy today! 

EMSCO DERRICK & EQUIPMENT CO. 
Houston, Texas • Garland, Texas 
LOS ANGELES, CALIFORNIA 

WHAT'S NEW THIS MONTH 
(Continued from. page 11) 

is obsolete. liMA reports show a steady 
shift in demand to large tubes. The limit 
ot tube size for the CBS system is about 
12 ins. However, the RMA report for 
May, the latest issued at this time of 
writing, reveals that 65 per cent of the 
tubes produced in that month were 14 
ins, or larger in diameter. As for the 
magnifiers used on some CBS sets, the 
public has now rejected them completely. 

Second, if it appears that the Govern-
ment will shut down TV set manufacture, 
or that TV channels will be needed for 
military communications, the FCC wilt 
not attempt to reach a decision on color 
or allocations at this time. The presump-
tion is that further military research 
would add to present knowledge. Under 
those circumstances, a postponment 
would not affect the industry or the pub-
lic adversely. 

FM PIPE-LINE SYSTEM 
(Continued from page 19) 

the headquarters office with tugs ami 
passenger launches plying between the 
mainland and Bahrein Island. 
The motor transport division has a 

circuit used in road patrol and truck dis-
patching. 
Procurement of specialized equipment. 

getting it halfway around the world, in-
stalling it, and adapting it to the un-
usual operating conditions of the desert 
has been made possible by the coopera-
tion of manufacturers, and the persist-
ence and ingenuity characteristic of radio 
engineers. 
And Aramco communications men feel 

that the dramatic transition from the 
camel couriers they found when the 
came to the desert to the present fixed 
and mobile FM communications system 
has played a vital part in the Company's 
desert operations. 

MOBILE RADIO NEWS 
(Continued from page 16) 

Lions that may be advanced to the Com-
mission's proposals in this case, the 
general procedure followed is not without 
significance. 
In tax matters, the liability for or 

freedom from tax often turns on which 
party carries the burden of proof—the 
Government of the tax payer. The FCC's 
procedure for issuing proposed Rule 
changes in the mobile field throws the 
entire burden of proof against the mobile 
radio user who would resist the changes 
which the Commission proposes on its 
own motion. If the mobile radio user 
were proposing a change in Rules, lw 
should be expected to carry the full bur-

(Continued on page 36) 
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CRAFTSMEN RC- 100A 
TELEVISION 
You'll discover some eye-opening 
things when you watch this tele-
vision in action. You will be 
aware of sensitivity you never 
believed possible with big-picture 
operation. Take a look today. 

See custom television in an en-

tirely new light. 
• For use with 16GP4, 19AP4, 

or 161P4 ( rect. glass) tubes. 

• Keyed AGC, and automatic 
phase control of both vertical 

and horizontal synchronization 
which assures perfect interlace. 

• Built-in video booster switch 

for fringe areas. 
• Cathode-follower audio output 

permits remote hook-up with 
any audio system, preserves 

high-fidelity. 
• 25 tubes, 4 rectifiers. Accom-
modates UHF channels. 

ALL NEW .. . the RC- 10 FM-AM 
tuner! Especially suitable for 
high-fidelity and TV custom in-
stallations, superbly designed to 
meet all FM-AM requirements. 

Write for information— or send 504 
for instructions and schematics. 

THE RADIO 

C ° 
Dept. 11.1611 S. Michigan Ave., Chicapli,111. 

t enen 
INCORPORATEO 
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THE INSIDE STORY: 
WHY SPRAGUE MOLDED TUBULARS 

OUTPERFORM ALL OTHERS! 

MMIRIMIL 

Molded paper tubulars may look alike from the outside. But there's a 
whale of a difference inside— the part that really counts in the per-

formance of your products. 

The exclusive difference in Sprague molded phenolic tubulars is 

that: each is made by the same dry-assembly process as large metal-encased 

oil capacitors. They cannot be contaminated during manufacture! 

Every Sprague molded tubular from 200 to 12,500 volts is molded 

dry. After molding it is impregnated under high vacuum through an 
opening in the eyelet terminal. A lead is then inserted and the terminal 

solder sealed. Result? A capacitor that offers you superior heat and 

moisture protection . . . top insulation resistance . . . high capacitance 

stability and retrace under wide temperature variations. 

Small wonder then why Sprague molded tubulars are preferred for 

the toughest television and auto radio applications. Take advantage 

of this superiority by calling in a Sprague representative today. Or, 

write for Engineering Bulletins 210B and 214. 

Hollow eyelet 

terminal for 

impregnation after 

molding 

Solder seal as in 

large metal-

encased oil 

capacitors 

CUT-AWAY VIEW - 

Non-flammable, 

dense bakelite 

phenolic- molded 

housing 

Uniform windings 

of high purity 

paper and alumi-

num foil 

RE.1..GUE SPRAGUE ELECTRIC compnnv .  North Adams, Massachusetts 
PIONEERS IN 

ELECTRIC AND ELECTRONIC DEVELOPMENT 

August 1950—formerly FM, and FM RADIO-ELECTRONICS 35 



HIGH-FIDELITY 
CUSTOM 

COMPONENTS 

For Men Who Know 

HIGH-FIDELITY 

CONCORD RADIO 
is equipped to fill your every 

High-Fidelity sound component need. You 
may select, from a complete line of all 
famous makes, the amplifier, pre-arnp, 
tuner, turntable, speaker, and speaker 
baffle that will suit your own particular ear 
and pocketbook. 

The High-Fidelity AM -FM - Phono 
combination illustrated below is a prime 
example of Concord's high quality low cost 
custom components. This complete home 
music system is yours for what you would 
expect to pay for only one component. 

COMPLETE 
ENSEMBLE 
With Triple- Play 
GE Cartridge 

and Pre-Amp 

MEISSNER 9A 
Modestly priced, high 
quality FM-AM chassis 
with audio. Especially 
designed for custom 
Hi-Fidelity installa-
tions. Features: Full 

s 

range tone control for • , 
radio and phono, All 
controlon front panel. ', 
Provisions for phono 
input with power outlet plug on back for phono motor. 
The 9A has 8 tubes, plus rectifier, die-starnFed AM 
loop antenna and new type built-in FM antenna; and 
full 4 watt output 

ONLY 

$ 1085° 

GE S1201D SPEAKER 
Deluxe 12" Alnico V PM unit has all the 
latest developments incorporated to 
assure you of brilliant response over 
an extended range. Has 8 ohm, alum-
inum base voice coil: molded cone. 
Rated at 25 watts undistorted power. 
Includes Thordarson T22558 output 
transformer to match Meissner 9A. 

WEBSTER-CHICAGO 
3-SPEED CHANGER 
The model 100-27 plays 
all sizes, all speeds auto- 
matically or manually. 
Ileavy-dutymotor assures 
quietness of operation. Bal-
anced tone arm is easy on your records. 
Arm returns to rest position after playing last record 

111W 

11  

ATTENTION CUSTOM INSTALLERS 

Write for information on Concord's Dealer Plan 

Technical Advisory Service designed especi-
ally for custom installation men. Please send 

your requests on business letterhead. 

CONCORD RADIO 
.\iii Order Center and ti!lowroum 

901 West Jackson Blvd. Chicago 7, III. 
Branch Showroom 

205 Peachtree S. Atlanta 3, Ga. 

CONCORD RADIO CORP. Dept. 11H-50 
901 W. Jackson Blvd., Chicago 7, III. 

Enclosed $ (Include shipping chary,. 

Any excess will be refunded.) Rush me the follow-

ing equipment: 

Name  
Address  
City Zone State  

MOBILE RADIO NEWS 
(Continued from. page 34) 

hen 01 proof. 1iut wnen tue Loannissam 

uecides to change tile Miles oi tne ga".e 

alter the players liave started out, 

snouldn't it at least come forward wan 

an explanation lor the changed miles: 

ins department has ()lien been mi-

pressed with the reluctance ol people to 

reduce a position to writing. lien an 

orany-stated position has been su re-

duced upon request, even more impres-

sive are the changes the orally-stated 

position undergoes in the process of re-
duction to writing. The care with which 
people of responsibility formulate their 
written conclusions often results in a re-
examination of basic assumptions and a 
winnowing of the sound from the un-
sound conclusions. 
When the Commission singles out the 

Special Industrial Radio Service, among 
all the Industrial Radio Service users, 
for 1) an absolute prohibition of point-
to-point radio use when wire lines are 
"available," 2) for a very serious limi-
tation ou base station intercommunica-
tions, 3) for a change in the authorized 
power, and 4) limitation of the area of 
use of previously licensed equipments, 
it would seem that the initial burden of 
justifying such radical changes should 
rest with the Commission. 
The extensive amendments proposed 

to the Special Industrial Radio Service, 
however, were not accompanied by any 
specific justification. Moreover, much 
the same procedure was followed in the 
Commission's recent proposal for 60-1(c. 
adjacent-channel assignments ill the mis-
cellaneous common carrier radio service, 
despite the widespread economic injury 
admittedly entailed in this proposal. 
The Commission may not be required 

under the Administrative Procedure Act 
to accompany its Notices of Proposed 
Rule-Making with a Statement of Con-
siderations supporting the proposed Rule-
Making. But it would seem to be good 
administrative practice to do so, since 
the reasons advanced for a proposed 
change might either obviate argument 
on, or changes in, the Commission's pro-
posals. It would also help the adversely-
affected user in directing his requested 
comments on the Commission's proposal, 
besides explaining what may otherwise 
often appear to particular users as arbi-
trary judgments on the part of the Com-
mission. If Rule changes originating 
with the FCC were invariably accompa-
nied by a Statement of Considerations 
supporting the changes proposed, the 
ends of good administration and effective 
public relations would be served. It 
is also possible that mobile radio users 
would have fewer upsetting Commission 

(Concluded on page 38) 

SIECTIOINAL 
engineered for 

SAFIE,“ and SIRIENIG 

communications 
Weise AM, Wi 
OM It tee, , 

i\oeleg, 

This improved VEE-D-X 
Sectional Tower is ideally suited 
for all communication needs for 
heights up to 140 feet. It has 
the highest safety factor of any 

tower in its price class with 
rugged, all welded construction 
diagonally laced with angle 

iron for maximum rigidity. The 
tower is available in 10 and 20 
foot sections completely assem-
bled and galvanized. 

• Safe and easy to climb 

• Variable mounting methods 

• Self-supported to 20 feet 

• Rigid, strong—no twisting 

• High wind load capacity 

• Completely galvanized 

ri 

II QI 

Il 

o 

LaPOINTE-PLASCOMOLD CORP., 8 
Unionville, Conn. 

Please send me technical specifications on 
VEE-D-X sectional tower to be used for 

Name  
Address  
City  _Zone 
County  State_ 
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Facts about the Klipschorn: 

4. NOTE TO BROADCASTERS — Thinking of live and recorded broad-

cast programs as manufactured products reminds us that, like shoes or 

ball bearings: the product quality level is determined by the means used 

for inspection. Naturally follows, then, the suggestion that the Klipschorn 

sound reproducing system be employed as the inspection means to monitor 

audio and video programs. Full range, low distortion, and optimum polar 

pattern are measured characteristics; comparison between live and repro-

duced sound before hundreds of listeners verifies the measurements. 

Described as "merciless" in revealing defects elsewhere in an audio 

channel, the Klipschorn is an exacting monitor. Studios so equipped are 

far ahead in facilities for critical listening. 

Remember too that the Klipschorn's small space requirements, styling 

and finish qualify it for the home. But beware of substitutes; only 

Klipschorn is built to the high standards established and maintained by 

the inventor of the system. 

Production models range in price from $500 to $690; custom designs 

and styling con also be quoted. These speaker systems represent quality 

not obtainable at several times the price. 

Why not drop in for a visit if you can, or write us for details? 

KLIPSCH and ASSOCIATES 
LABORATORY & PLANT AT HOPE, ARKANSAS TELEPHONE: HOPE 995 

' cieb 6 d 
o 

New Transmission Me:9ing Set 

Doven Type 1 IA Transmission Meas-

uring Set is fast proving itself a "must" 
for FM and AM station engineers. This 
instrument offers on ideal solution for 

making measurements required by 
FCC "proof of performance" regula-
tions. 

For an accurate ver-
satile gain set, at a 
moderate price 
specify The Doyen 
Type 1 1 - A. 

Write today for additional information. Dept. FM- 10. 

IT PAYS 5 WAYS TO FEED 
PRESSES FAST WITH 

Writs 
for 

Catalog 

• 

\. 

LITTELL 
AUTOMATIC 
ROLL FEEDS 

ett:c. 

1(7  .\ P 

l, ,.  ' : MORE PRODUCTION ... Littelf automotk feeding 
 II: ' can multiply output per press as much as .5 times. 

2. MORE ACCURACY . • • Rack and pinion drive pro. 
• ..: vides smoothness and the gradual acceleration and 
•._ — 

deceleration of feed rolls for o truly accurate feed. 

3. MORE SAFETY .. • The recognized protection Life' 
automatic feeding provides means safety for poet, 
°tors and lowered insurance rates. 

4. MORE V ERSATILITY .. • Lite ll Automatic Feeds ore 
mode for all types and sizes of presses. Handle stock 
from .003" to .2.5" thick, from .5" to 5.5" wide. 
Special models handle stock up to 90" wide. 

S. MORE ECONOMY . • . Higher output per press, 
lower cost per stamping, sustained efficiency and low 
maintenance cost have been outstanding Littell ad• 
vantages since 191 8.  

LITTELL 
MACHINE CO. 

INSTALLED on old 
or new presses 

ROLL FEEDS • DIAL FEEDS • STRAIGHTENING 
MACHINES • REELS • AIR BLAST VALVE 

4121 N. RAVENWOOD AVE., CHICAGO 13, ILL. 
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IMMEDIATE DELIVERY 
ON ALTEC 21B MIKES 
Production Facilities 

Stepped Up To Meet 
Unprecedented Demand 

All Types Now Available... 

Since March of ' 49, Altec has been scrambling to catch 

up with the deluge of orders that followed the intro-

duction of the 21B miniature microphone. Now, the 

company is happy to announce that expanded produc-

tion facilities are in operation, and deliveries will be 

made upon receipt of order. This is true for all models 

of the 21B stand, chestplate and lapel. 

A new brochure, giving full details on all 
models of the 2113, is available on request. 

"The mike that became a must" with 
entertainers and public speakers 

1161 N. VINE STREET, HOLLYWOOD 38, CALIF. 

161 SIXTH AVENUE, NEW YORK 13, NEW YORK 

MOBILE RADIO HANDBOOK 
Practical Working Data on Mobile and Point-to- Point Systems 

EDITOR: MILTON B. SLEEPER — ASSOCIATES: JEREMIAH COURTNEY, ROY ALLISON 

PLANNING: How to plan a mobile or point-to-point communications system. This 
chapter covers the overall problems of power and topography, interference, city 
ordinances, public liability, operation, maintenance, expansion, and interconnection. 

FREQUENCIES: FCC rules and allocations which became effective in July, 1949 
provided for many new services. Complete details are presented on every service 
in the common carrier, public safety, industrial, and transportation groups. 

LICENSES: How to apply for a construction permit, license, and renewal for a 
communications system. Complete FCC forms, filled out in the correct manner, are 
shown. This is of the utmost importance; incorrect forms may cause months of delay. 

EQUIPMENT: Three chapters are devoted to the problems of selecting the right 
equipment for a particular system, specifications on transmitters and receivers 
of all makes, selective calling and fleet control and adjacent-channel operation. 

ANTENNAS, TOWERS: The problems of planning antenna installations are covered 
very thoroughly in two chapters which explain the various special-purpose types of 
radiators, and the correct method of erecting a standard guyed, steel antenna tower. 

MAINTENANCE: How to keep a communications system at peak performance. Methods 
and record forms that have been perfected by years of experience are described in 
detail. Proper balance between essential and superfluous maintenance is explained. 

OPERATORS: The FCC is becoming increasingly strict about the observance of 
rules relating to operator requirements at communications systems. Official in-
formation is given, with a detailed explanation from FCC Secretary T. J. Slowie. 

HOW FM WORKS: Advantages of FM over AM, coverage, interference, and static 
elimination, and circuit functions are explained pictorially in 83 illustrations. 
The use of mathematics has thus been avoided in this clear, practical presentation. 

An elaborately illustrated reference book for executives, communica-
tions engineers, system supervisors. 190 pages, 83é by 11 1'2 ins. 

$4.00 Cloth Bound - $2.00 Paper Cover Postpaid in the U.S. 
Elsewhere, 25c Postage 

Published by Radio Communication Magazine 
SAVINGS BANK BUILDING, GREAT BARRINGTON, MASS. 

MOBILE RADIO NEWS 

(Continued froni page 36) 

proposals to deal with if a statement of 
reasons supporting the need for the 
change were required for each proposal. 

Miscellaneous: 

Jack Werner has been appointed Chief 
of the Common Carrier Bureau, succeed-
ing Harold J. Cohen, who became asso-
ciated with a New York law firm. Curtiss 
M. Bushnell was promoted to Assistant 
Chief of the Bureau, while Robert E. 
Stromberg became Chief of the Bureau's 
Telephone Division, which deals with 
common carrier mobile radio matters. 
The Commission finalized its proposal 

for the use of the 456- to 458-me, band 
for fixed operations in the Industrial 
Radio Services in exact accordance with 
its Notice of Proposed Rule-Making, the 
details of which were outlined in the Mai-
issue of FM-TV. 

TV IN ENGLAND 

(Continued from page 13) 

sound. The dipole groups are spaced 
vertically by one wavelength, opposite 
dipoles in a group being .4 wavelength 
apart. Sound and vision signals are fed 
to all dipoles, but with opposite phase 
rotation, i.e.. the dipoles in a group 
are phased at 0°. -90°, -180° and 
-270° for vision and 270°. 1800, 90°. 
and 0° for sound. This increases the 
power gain of the system and provides a 
constant input impedance. The actual 
dipole elements are constructed of gal-
vanised steel strip. They are de-iced by 
internal heaters. 

Future of British TV: 

This station is the second unit of the 
chain of 405-line stations in the 40- to 
70-mc. band. The eouipment for the 
third station, 120 miles to the north near 
Huddersfield in the Pennine mountains, 
is of identical design and is well forward 
in construction. No definite opening date 
has been given, but the end of 1951 is 
probable. This may seem slow, and is 
slow by American standards. but the 
absence of any competitive drive and the 
economic difficulties are probably respon-
sible. With the third station in opera-
tion. almost 60 per cent of our population 
will have a single programme service. 
While further stations follow, attention 
will probably be directed toward a second 
chain of stations, having hifffier defini-
tion, in the 200-me, region. No standards 
have yet been finalised. but 819 lines are 
being considered. However, careful con. 
sideration will be raid the relative merits 
of high-definition black-and-white and 
the lower-definition three-colour system. 
demonstrated by Pye Ltd. 
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1950 REGISTRY OF 

PUBLIC SAFETY 
Communications Systems 

Municipal Police 

County Police 

State Pc- lice 

Special Emergency 

Relief Agencies 

Fire Departments 

Forestry 

Highway Maintenance 

Medical Services 

Com. Carrier Emergency 

TI-l!S REGISTRY OF SYSTEMS SHOWS: 

1. Name Ji Licensee. 2. Address of Control Point. 

3. Number of Mobile Units. 4. Station Call Letters. 

5. Operating Frequencies. 6. Make of Equipment. 

Completel , revised from FCC records by permission 

of the Federal Communications Commission. 

$1 tin PER COPY, POSTPAID IN THE U.S.A. 
*W./ READY FOR MAILING JULY 151 

NOTICE: Contents of this Registry is copyrighted, and must not 
be used as a mailing list without permission of the Publisher. 

FM-TV MAGAZINE 
SAVINGS BANK BLDG., GREAT BARRINGTON, MASS. 

Design Dato on the 
Internationally Famous 

WILLIAMSON 
AMPLIFIER 

A new book by D. T. N. 
Williamson, designer of this 
renowned a udi o amplifier, 
has been publshed by the 
"Wireless World" of London. 
The author, formerly of M. O. 
Valve Company, and now with 
Ferranti Research, Ltd., has 
added a considerable amount 
of information on high-fidel-
ity reproduction, filters, and 
an automatic fader to reduce 
gain while records are being 
changed. 

This book contains 36 pages 
with 31 photos and diagrams. 

PRICE $ 1.0 D ir, Postpuaid . A 

ORDER YOUR COPY FROM 

FM-TV Magazine 
Great Barrington, Mass. 

P- 506-CE 
Plug with cap 

S-506-DB 
Socket with 
deep Bracket 

JONES 
PLUGS & 

SOCKETS 
500 SERIES 

Pweiew 
2eeditey 

For 5,000 Volts, 

25 Amperes per 

Contact Alter-

able by circuit 

Characteristics. 

Socket contacts phosphor bronze, knife-switch 
type, cadmium plated. Plug contacts hard brass, 

cadmium plated. 2, 4, 6, 8, 10, and 12 contacts. 
Plugs and sockets polarized. Long leakage path 
from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug 

and socket blocks interchangeable in caps and 
brackets. Terminal connections most accessible. 
Cap insulated with canvas bakelite. 

Write for Jones BULLETIN 500 for full 
details on line. 

lyte CINC11 mAmU/ACTU.ING CO.PO.ATION 

HOWARD B. JONES DIVISION 
CHICAGO 24. ILLINOIS 

suleSIDP.11, 0/ UNITeD•C.11114.5111.1111C0111, 

August 1950—forinerly FM, and FM RADIO-E1.1 ; • Ill) 



Because Of 5 Outstanding Features 

40 

Pyrovac Plate 

Long- Life Filament 

Non- Emitting Grids 

Input- Output Shielding 

Low- Inductance Leads 

Eimac 4-125A tetrodes fill more key 

sockets than any other 125-watt telrode. 

The Eimac 4-125A is the heart of modern radio communication systems. Its de-
pendability-of- performance has been proved over years of service in many thousand 
transmitters. It will be to your advantage to consider carefully the economy and 
circuit simplification the Eimac 4-125A offers. 

As an example of Eimac 4-125A performance, two tubes in typical class-C tele-
graphy or FM telephony operation with less than 5 watts of grid-driving power 
will handle 1000 watts input; or, two 4-125A's in high-level modulated service 
will handle 750 watts input. 

Take advantage of the engineering experience of America's foremost tetrode 
manufacturer . . . Eimac. Write for complete data on the 4-125A and other 
equally famous Eimac tetrodes. 

EITEL-McCULLOUGH, INC. 
San Bruno, California 
Export Agents: Frazer & Hansen, 301 Clay St., San Francisco, California 

The 4-125A is another 

Eimac contribution to electronic progress. 
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STRAIGHT-LINE SLITTING that 
makes tape track and wind absolutely 
fiat. 

Typiczt Esterline-Angus curve showing exceptionally high output uni-
formity of plastic- base Audiotape. Test made at 1000 cycles, 15" per 
second, for 250C-foot roll. During th z past 30 days Audio Devices has 
produced and sold over 9,00C miles of plastic- base Audiotape — all with 
output curves simiiar to this! 

UNIFORMITY PLUS : 
that's what you get in every reel of 

Unequalled uniformity of output vol-
ume is one of the outstanding advan-
tages of Audiotape. This is especially 
important in professional work where 
shows are edited and assembled on 
tape. For even slight variations in out-
put can become very objectionable 
when splicing brings high and low vol-
ume sections together. 

Every 2500-foot reel of plastic-base 
Audiotape is guaranteed to have a vol-
ume deviation, at 1000 cps, of not more 
than 1/4  db within the entire length 
— and not more than 1/2  db from 
reel to reel. And these are outside lim-
its, not averages. What's more, every 
2500-foot reel is guaranteed to be en-

tirely free from splices! 
This extremely high uniformity is 

made possible by Audio's specially de-
signed coating machines, which permit 
control of coating thickness to within 
five millionths of an inch. During the 
past 60 days, these machines have 
turned out more than 9,000 miles of 
plastic-base tape— with a volume de-
viation of not more than th 1/2  db! 
Remember—when you use Audiotape, 

you can be sure of the results every 
time. For every foot of Audiotape is 
monitored for output, distortion and 
uniformity— your assurance of the 
finest, professional quality recording 
tape obtainable. 'Trade Mark 

AUDIO DEVICES, INC. 
444 MADISON AVE., NEW YORK 22, N. Y. 

Export Dept.: ROCNE 1NTERVATIONAL, 13 East 40th St., New Tod. 16, N.Y. 

FREEDOM FROM CURL that per-
mits tape to maintain perfect contact 
with heads. 

SMOOTH UNWINDING, with no 
tendency to stick layer-to-layer. 

NO FRICTION SQUEAL. Smooth 
surface rides quietly over pressure 
blocks and tensioning devices. 

LOW COST. 2500-foot roll on NAB 
hub has list price of 810— subject to 
Audio's usual discounts to professional 
users. 

• IMPROVED PACKAGING. 2500 
and 5000 foot rolls of Audiotape, on 
hub or complete reel, are boxed in 
special containers for easier and safer 
handling and storage. Folding inner 
section permits loading onto turntable 
without danger of spilling tape— also 
permits easy attachment of reel flanges 
on hub. 

TEST IT—COMPARE IT 

We will be glad to send you a free 
200-foot sample reel of either plastic. 
base or paper-base Audiotape. It will 
speak for itself. 



Video 

Monoscope 

Camera 

1K- IA 

_ 

..."patternmaker" for the industry 
The test pattern produced by RCA Monoscope Cameras 
is the standard by which picture quality has been judged 
since the beginning of electronic television . . . in TV 
stations ... in laboratories ... in TV receiver production. 
These are the standard test-pattern cameras used by 

many TV receiver manufacturers. These are the standard 
"picture micrometers" used by TV stations to make 
precision measurements of video transmissions. 

Deliberately designed to excel in all things, RCA 
Monoscope Cameras have earned the extraordinary re-

TELEVISION BROADCAST EQUIPMENT 

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

spect of television men. Evenly lighted patterns as steady 
as Gibraltar. Resolution as fixed as the cut of a diamond. 
Operation as reliable as a ship's chronometer. 
Type TK-1A pictured here is RCA's newest Mono-

scope Camera—built to the highest standards known. 
It can be delivered to you with the familiar monoscope 
pattern (shown above)—or with a pattern of your own 
choice. 
Ask your RCA Television Equipment Sales Engineer 

for prices. Mail the coupon for data. 

Radio Corporation of America 
Television Broadcast Equipment Section 
Dept. 381-1, Camden, N. J. 

Send me your technical bulletin on the RCA Type TK-1A 
Monoscope Camera. 

Name  

Company or station  

Address 
In Corrado. RCA VICTOR Company Unload, Montreal City Stat 




