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BEN DIX-S Cl NTIlLfl 
ELECTRICAL CONNECTORS 

offer you this 

IMPORTANT, EXCLUSIVE FEATURE ... 

SHELL 
High strength alumi¬ 
num alloy . . . High 
resistance to corrosion 
... with surface finish. 

CONTACTS 
High current capacity 
. . . Low voltage drop 
. . . No additional 
solder required. 

SCINFLEX* ONE-
PIECE INSERT 

High dielectric strength 
• • . High insulation 
resistance. 

SCINFLEX dielectric material 
is a new development that assures 
unequalled insert per'ormance. It is 
available only in Bendix-Scintilla 
Electrical Connectors. 

... PRESSURE TIGHT SOCKET 
CONTACT ARRANGEMENTS! 
Outstanding design and fine workmanship, 
combined with materials that will meet every 
requirement, make possible our "pressurized” 
connectors that include both pin and socket 
arrangements for ALL sizes of contacts. 

PLUS ALL THESE OTHER FEATURES 
■ Moisture-proof 
■ Rad'o Quiet 
■ Single-piece Inserts 
■ Vibration-proof 
® Light Weight 
■ High Insulation Resistance 
2 Easy Assembly and Disassembly 
■ Fewer Parts than any other Connector 
■ No additional solder required 

IK rite our Sales Department jor detailed information. 

BENDIX 
SCINTILLA; 

SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK 

AVIATION CORPORATION 

Export Sales: Bendix Internctioncl Division, 72 Fifth Avenue, New York 11, New York 



MANCE 

Compare Factsj 

Savings of almost 50% of lube costs. 

Up io four times the service from each 
sei of lubes. 

Convenience and ease of operation. 

The advantages of the complete Du Mont 
Transmitter Control Console housing all 
control and monitoring equipment for the 
transmitter. 

These advantages, along with countless 
others, offer you the finest in telecasting 
operation with a minimum of operating 
expense. 

tube cost 

tube life 

DEPENDABILITY 

OPERATIC 
DU MC

DU MONT MASTER SERIES 
TV TRANSMITTERS 

Choose Du Mont transmitters for years of rugged, trouble-free 
performance at lower initial investment and lower operating 
costs. 
Compare facts— not claims —compare transmitters on actual 

operating records. Check tube life, cost of tubes, performance, 
dependability. 
Based on such facts, the Du Mont completely air-cooled trans¬ 

mitter leads in all factors that spell practical operation with the 
finest picture transmission. 

t Detailed information on the Du Mont 
Master Series Transmitters, on request. 

© ALLEN B DU MONT LABORATORIES. INC. 

DU MONT LABORATORIES. INC. • TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J. • DU MONT NETWORK AND 
WABD, 515 MADISON AVE., NEW YORK 22, N. Y. • DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, NEW YORK 3, N. Y. 
WTTG, WASHINGTON, D. C. • STATION WDTV, PITTSBURGH, PA. • HOME OFFICES AND PLANTS, PASSAIC AND EAST PATERSON, N. J. 
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RADIOPHONE 
(obove) 
VS 50-1 — 50 wait 
Fixed Station. Oper-
ates on 1 1 7v 60 cycles 
A.C. (25-50 mega¬ 
cycles). Remote control 
optional. 

COMPARE RAYTHEON'S 
PRICE 
LOWEST PRICE IN THE INDUSTRY 

COMPARE RAYTHEON'S 
ADVANTAGES 
NOISE-FREE RECEPTION 

COMPACT— OUT Of SIGHT 

OUT Of THE WAY 

SIMPLIFIED INSTALLATION 

COMPARE RAYTHEON'S 
PERFORMANCE 
LOWEST BATTERY DRAIN 

LOW MAINTENANCE 

LONG LIFE 

Now Raytheon Radio¬ 
phone offers dependable 
2-way communication 
systems in both 25-50 meg¬ 
acycle and 152-162 meg¬ 
acycle. Whatever your 
needs, you can be sure 
that there is a Raytheon 
Radiophone to meet your 
requirements exactly 
manufactured to Ray¬ 
theon's high standard of 
excellence in electronics. 

(below) 
VM 30-1 (25-50 mega¬ 
cycles)— 30 watt. Compact 
Mobile Station. 

(not illustrated) 
UM 15-1 (1 52-162 meg¬ 
acycles)— 15 watt (local 
reception). Compact Mo¬ 
bile Station. 

BELMONT RADIO CORPORATION 
A Subsidiary of Raytheon Manufacturing Company 

5939 W. DICKENS AVENUE • CHICAGO 39, ILLINOIS 

Mail Coupon for Quotations and Information 
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Belmont Radio Corporation 
5939 W. Dickens Avenue, Chicago 39, Illinois 
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161 Sixth Avenue, New York 13, N.Y. 

1161 North Vine St., Hollywood 38, Calif. 

SET production figures for August, re¬ leased by KMA. follow the postwar 
pattern of being higher than those for 
July. Only surprise was that IA un¬ 
expectedly leaped up to an all-time rec¬ 
ord. indicating that the trade has pretty 
well discounted the current 1 1 C hear¬ 
ings and all the talk about color. Ac¬ 
tually. the Commissioners seem much 
more excited about color television than 
the general public. 

Figures for monthly averages, given 
on the Production Barometer chart, 
show that TV set production this year 
is running 10f% above the 1948 average. 
FM is down 53e; below the monthly 
average for ’48. ami AM is down 59%. 

During the balance of the year. T\ 
should show further, substantial gains, 
even though the number of broadcast 
stations will not increase appreciably. 
Nothing that may happen at the FC( 
hearings should affect T\ adversely, ami 
there is no likelihood of any final action 
on allocations before 1959. 

FM will gain. too. both from normal 
expansion and because, in areas outside 
TV service, the dealers and the public 
are becoming resigned to the tact that 
they are only going to get audio broad¬ 
casting. ami that they must make the 
most of it. 

If AM sets follow the IS production 
pattern, about 950.900 will be built in 
the last four months of this year. 
Many dealers in the TV fringe areas, 

indignant over losses sustained from un¬ 
protected price drops and discount com¬ 
petition from city stores, are putting 
their sales efforts on other types of mer¬ 
chandise. Nevertheless. metropolitan 
dealers are making up for those defec¬ 
tions. New York, always the hot spot 
for standard merchandise at discount 
prices, has settled down to a general 15% 
to 20% discount off list, with a few 
fancy deals thrown in. Only exceptions 
are department stores which must stand 
the cost of guaranteeing customer satis¬ 
faction. even on unreasonable complaints. 

7T, FM. and AM Set I* rod net ion Harometer. prepared from UMA figures 
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GREATER EFFECTIVENESS 

. . . and many times the 
permeability in half the size 

FOR TV FLYBACK 
TRANSFORMER CORES 

Permeability on the order of 10 to 1 
bv comparison with conventional iron 
cores for flyback transformer applica¬ 
tions, is readily possible with the new 
Stackpole Ceramag tvpes. In addition, 
Ceramag cores are much smaller, have 
higher resistance, operate cooler due 
to absence of eddy current losses. 

Molded of a unique powdered material hav¬ 
ing exceptionally high permeability, Stack¬ 
pole Ceramag iron cores bring a new, higher 
standard of efficiency to television horizontal 
image deflection circuits. In screen areas 
where there is a sudden voltage drop, 
Ceramag cores give ratios of from 1 to 8 
or more compared with 1-5 for previous 
high permeability types. Complete details 
or samples to match your requirements sent 
on request. 

ONTROL 

STACKPOLE CARBON COMPANY • ST. MARYS, PENNA. 
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Write for details! 

Link Radio Corporation 
k 1 25 W. 17th St., New York 11, N. Y. 

Hitth is famous for easy to install, 
dependable equipment. These units 
are no exception and merit careful 
consideration when purchasing a 
remote pick-up system. 

Design Leader 
in F.M. Communications 

Since 1932 

JlùîJz U.H.F. Mobile Transmitter 
Type 25 MRB. Power output 25 Watts 
F.M. crystal controlled with ± 45 kc. 
modulation swing with broadcast 
fidelity. For operation from either 12 
V. D.C. or 110 V. A.C. power supply. 

U.H. F. Fixed station Receiver 
Type 2340. F.M. crystal controlled 
single frequency superheterodyne. 
For operation from 110 V. A.C. power 
supply. This unit has been designed 
for mounting in standard 19" racks. 

0^ Are you 

aJL planning to 

establish your 

remote pick-up 

in the NEW 

F.C.C. approved 

450-460 me. band? 
.¿ink has now designed and put 
into production, in this new band, a 
mobile remote broadcast transmitter 
and a sensitive and selective receiver. 

THIS MONTH S COVER 
Our luil is off to police Lieut. 

Louis Kaub and the city officials of 
Erie. Pa., for their mobile radio 
system. The thoroughness of the 
planning, the completeness of the 
equipment, and the care with which 
this installation is maintained is an 
example of public radio service at its 
best. In this month's cover you 
see His Honor. Mayor Joseph ( . 
Martin. Commissioner of Public 
Safety Haymond J. Wagner. Fire 
Chief Lawrence P Scully, and 
Comity Sheriff’ Paul Babbitt. Next 
month. w<* shall dcscrilx* the Eric 
system in detail. 

WHAT'S NEW THIS MONTH 
1. How to White Articles for FM-TV 2. Report on TV in England 

IWe’d like to offer a few very simple 
, basic suggestions to engineers who 

write articles for FM-TV Magazine. No 
time-consuming study of literary style or 
construction is involved. In fact, once 
read they seem obvious. They can be 
reduced to a mere one-two-three plan 
that will save any author considerable 
time and. likely, much mental anguish. 
Here they are: 

I. Before you start to write your text, 
collect your photographs and drawings. 
The photographs must be planned to 
convey as much information as possible. 
They must be clear, sharp, free from dis¬ 
tortion. and printed on glossy paper to 
afford maximum contrast. If the vertical 
lines are not parallel, your photographer 
can tip the easel of his enlarger to make 
them so. Do not paste captions on the 
photographs. Instead, number each pic¬ 
ture on the margin, and list all the cap¬ 
tions on a separate sheet. 

Diagrams and curves need not be fin¬ 
ished drawings, as we redraw all illustra¬ 
tions to maintain uniform style. We 
can use free-hand drawings, shop draw¬ 
ings, blueprints, or photostats, but they 
must be clear, accurate, and complete. 
I se only reference numbers and notes on 
the drawings that are referred to in your 
text. 

2. Do not start your text until you 
have all the drawings before you. 

3. At the top of your first sheet, put 
your name, spelling out your first name, 
then your company name ami address, 
and your official title. 

4. In your first paragraph, give a brief 
resumé of the information you arc going 
to present. Perhaps, for example, you 
arc going to describe an amplifier. Then, 
in your first paragraph, state briefly the 
type of amplifier you are going to de¬ 
scribe, the use for which it is intended, 
the particular need it meets, and the 

nature of its special advantages. Make 
this very short, for this introduction must 
be contained in a single paragraph. 

5. Then make a list of subsections 
such as are generally used in articles 
published in FM-TV. As a suggestion, 
they might be: 
A discussion of the limited output of 

conventional amplifiers. 
Output required for full dynamic range 

of reproduction. 
Theory of design of the XVZ amplifier 
Discussion of problems encountered in 

developing the XVZ design. 
Electrical and mechanical features and 

circuit of the final production design. 
Experience in the application and use of 

this design. 
Detailed characteristics of production 

model. 
Possibilities of further development or 

additional applications. 
fi. Thus equipped, your work is half 

finished. As you start to write, keep 
these thoughts in mind: The purpose of 
your article is to convey information. 
Make it as easy as possible for your 
readers to accept the information you 
want to convey to them. Like yourself, 
they are very busy. Their reading time 
is limited. Therefore, if you would in¬ 
struct them, you must gain and hold 
their attention. 

1'he surest way to accomplish this 
end is to present as much information as 
you can in illustrations. Then, write 
your text around the illustrations, using 
words to explain the photographs and 
drawings, and to give details which can¬ 
not be shown or are not made entirely 
clear by the illustrations. 

7. Number each illustration in the or¬ 
der that it is referred to in your text, 
and write a one-line caption on it. Do 
not put long, descriptive titles on the 

(Continued on page 8) 
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MOBILE RADIO 
HANDBOOK EDITION 

Of all lhe radio books that have been published, here is the first eomplete handbook on mobile 

and point-to-point communications. Based on the new rules and allocations made effective b» the FCC 

last July, the Mobile Radio Handbook covers this field from cost figures, system planning, and license 

applications, to maintenance, operation, and theory. Complete information is given for common 
carrier, public safety, industrial, and transportation services. 

It is a big book, 8! । by 1 1 *-i inches, of more than 200 pages, profusely illustrated with diagrams 

and detailed photographs of the latest types of equipment and installations. 

Illis book has been planned to present practical, working information for company executives and 

public officials responsible for communication systems, as well as for radio engineers, supervisors, and 

operators. I he chapters were written by men who are recognized authorities on the subjects treated. 

Milton B. Sleeper, publisher of FM-Tk Magazine and one of the pioneers in mobile radio, is the Editor. 

Jeremiah Courtney, former FCC assistant general counsel anil now a specialist in the mobile radio field, 
is Assistant Editor. Following is a list of the chapters, and a resume of the subjects covered: 

). PLANNING MOBILE SYSTEMS 
General information for company 

executives, public officials and commu¬ 
nications engineers on the layout of 
equipment and facilities for various 
types of systems, including data on 
the cost of equipment and towers. 

2. ECC RULES AND ALLOCATIONS 
Resumé of the rules, frequencies, and 

qualifications for each class of service, 
and a complete allocations table for the 
band from 30 to 30,000 ntc. 

3. HOW TO APPLY EOR A LICENSE 

General instructions are given for 
selecting the proper FCC form, with 
step-by-step instructions for filling out 
a license application. There is also a 
list of FCC field offices, and the area 
served by each one. 

L FIXED AND MOBILE 
EQI IPMENT 

Details of standard equipment for 
various service applications, and a com¬ 
plete table of specifications for all cur¬ 
rent types of fixed and mobile trans¬ 
mitters and receivers, including tube 
lists and current consumption data. 

5. ADJACENT-CHANNEL 
OPERATION 

A discussion of the engineering prob¬ 
lems of adjacent-channel operation, 
and a description of equipment now 
available. This is a most important 
subject, in view of the new FCC rules 
applying to all transmitters which are 
installed after July 1, 1950. 

6. SELECTIVE CALLING 
Details of instantaneous and dial 

system, and their application to vari¬ 
ous types of mobile systems. This 
equipment deserves special attention, as 
the wide application of selective calling 
is expected to be the next big advance 
in mobile radio service. 

7. TYPES OF ANTENNAS 
Purposes and characteristics of vari¬ 

ous designs for specific types of com¬ 
munications systems. 

11. ERECTION OF A GUYED TOW EK 
Detailed instructions for erecting a 

typical 105-ft. steel tower, with photo¬ 
graphs showing progressive steps from 
start to finish. 

9. POINT-TO-POINT SYSTEMS 
Relays for remote transmitters, two-

wav communication for rural tele¬ 

phones, and multiplex systems, includ¬ 
ing cost-per-mile figures. 

10. SYSTEM MAINTENANCE 
Methods and records for routine 

maintenance of equipment, use of 
monitors, frequency meters and WWV 
calibrators, and FCC rules. Mainte¬ 
nance men will be particularly inter¬ 
ested in the illustrations of typical 
service shops. 

11. OPERATOR REQUIREMENTS 
Training of operators, taking license 

examinations, FCC regulations con¬ 
cerning operators. Information pre¬ 
sented on examinations for operators 
will be found particularly helpful. 

12. EM THEORY 
A thorough, non-mathematical ex¬ 

planation of frequency modulation 
transmission and reception, and the 
advantages of EM over AM for mobile 
systems. 

$4.00 Handsomely Bound 
In Cloth Covers 

Attractively Bound as ZA/A 
In Stout Paper Cover 

Post Paid in U. S. 
Add 25c for foreign mail 

Published by FM-TV Magazine, Great Barrington, Mass. 
SEND FOR YOUR COPY TODAY! 
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Professional Directory 

^ansLtj & haiteij 
AN ORGANIZATION OF 

Qualified Radio Engineers 
DEDICATED TO THE 

SERVICE OF BROADCASTING 

National Press Bldg., Washington. D. C. 

GARO W. RAY 
CONSULTING RADIO ENGINEERS 

Standard, FM and Television Services 

HILLTOP DRIVE 
STRATFORD, CONN. Tel. 7-2465 

ANDREW ALFORD 
Consulting Engineers 

ANTENNAS & RF CIRCUITS 

Laboratory and Plant: 

299 Atlantic Ave., Boston 10, Mass. 
Phone: HAncock 6-2339 

DALE POLLACK 
FREQUENCY MODULATION 

development and research 
transmitters, receivers 

communications systems 

352 Pequot Avenue New London, Conn. 

New London, 2-4824 

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 I nstallation of 

HIGH-GAIN 
AM, FM, and TELEVISION 
ANTENNA SYSTEMS 

LOngacre 5-6622 
11 West 42nd St., New York 18, N. Y. 

WHAT’S NEW THIS MONTH 
(Continued from page G) 

illustrations. As you can see. IM-'l I 
Magazine uses very short captions. All 
the description belongs in the text of 
your article. 

8. I'se mathematical formulas sparing- . 
ly. They make dull reading. Rather, 
use curves to show the formulas in ac- | 
lion. 

!). Technical articles may not be litera¬ 
ture. but their presentation in text and 
illustrations must make interesting read¬ 
ing. It’s part of the Editor's job to help 
the author, but the Editor's work should 
be only a minor contribution, not a 
major undertaking. 

It). To summarize: Treat your illustra¬ 
tions and text as a unit, like the wires 
and parts in a piece of radio equipment. | 
Don't write your text as you would con¬ 
struct a wiring harness, and then toss 
in the illustrations as you might tag a | 
few assorted components and send them 

I along in a box. An author is supposed I 
I to present a finished job, leaving the i 
i least possible amount of work for his j 
I readers to do. 

2 Following is an interesting report on 
, the expansion of TV service in Eng- i 

land, written by L. Marshall Gander. 
I radio correspondent for the London Daily | 
Telegraph: 

Television in Britain began as a public 
service in 1936. and continued until the 
outbreak of war. in 193!). When it was 
resumed ten years later, re-establishment 
was hampered by post-war difficulties, 
but now British television has not merely 
recovered but has made great strides in 
popularity. Plans for country-wide cov¬ 
erage are progressing as fast as economic 
circumstances will permit. 

In 1939 there were, at most. 10.090 set-
owners in the London area. Today, the 
number of licensed sets increases by al¬ 
most that figure every month and, by the 
end of 1919. should reach 250.000. The 
first provincial station, supplementing 
the transmission from Alexandra Palace, 
has been built at Sutton Coldfield, near 
Birmingham, with alternative connec¬ 
tions to London by a radio link and a 
Post Office cable. This will serve an¬ 
other 0.650.000 people. A third station 
is projected for the North country, sit¬ 
uated on the 1,800-ft. peak Holme Moss, 
near Huddersfield, in Yorkshire, from 
which transmission will reach another 
1 ->.000.000 people. A fourth will be in 
Scotland, and there are plans for extend¬ 
ing television to South Wales. South 
West and North East England, South¬ 
ampton. Belfast, Aberdeen, and Plym¬ 
outh. 
These new stations will all work on 

(Concluded on page 9) 
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McNARY & WRATHALL 

CONSULTING RADIO ENGINEERS 

906 National 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 12.10 

Consulting Radio Engineers 

710 14th St. N.W., Wash. 5. I). C. 

MEtropolitan 4477 

RATES FOR 

PROFESSIONAL CARDS 
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$12 Per Month for This Standard 

Space. Orders Are Accepted 

for 12 Insertions Only. 

COMMUNICATIONS RESEARCH 
CORPORATION 

System Planning— Engineering 
Research & Development 
FM— TV— Facsimile 

VHF— Communications 

60 E. 42nd St., New York 17, N. Y. 
Mu 2-7259 
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RAYMOND M. WILMOTTE Inc. 
—tujineerò 

1 469 Church St. N. W. Decatur 1 232 
Washington 5, D. C. 

WELDON & CARR 
CONSULTING RADIO ENGINEERS 
Washington, D. C. 
1605 Connecticut Ave. Ml. 4151 

Dallas, Texas 
1728 Wood St. Riverside 3611 

RUSSELL P. MAY 
CONSULTING RADIO ENGINEERS 

★ ★ ★ 

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

Kellogg Building Republic 3984 

Member AFCCE 

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 

LYNNE C. SMEBY 

Radio Engineers 

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

WASHINGTON 5, D. C. 

Winfield Scott McCachren 
AND ASSOCIATES 

Consulting Radio Engineers 
TFLFV/S/ON SPECIALISTS 

2404 Columbia Pike 410 Bond Bldg. 
Arlington. Va. Washington, D.C. 
GLebe 9096 District 6923 

WHAT’S NEW THIS MONTH 
(Continued ¡rom page 8) 

the London definition of 10.5 lines and. 
according to present proposals, will carry 
London studio programs. 
The Sutton Coldfield transmitter has 

unique features. It is understood to be 
the most powerful in the world, with 
double the peak power of Alexandra 
Palace in its vision transmitter, and lour 
times the carrier power for sound. It' 
75O-ft. mast, built on ground .5.50 ft. 
above sea level, is lhe loftiest in Britain. 
I lie height of the aerial and the increased 
power mean that the station will have 
a much wider range than Alexandra 
Palace. Most experts consider that the 
BBC’s estimate of .50 miles as far too 
conservative, and that its reliable range 
will be considerably wider. 

Einitron Television of Hayes. Middle¬ 
sex, England, which built the vision 
transmitter used the vestigial sideband 
system, to reduce the channel width to 
be occupied on its 1.8-meter wavelength, 
thus making room for more stations. This 
system, using a special filter, occupies 
only two-thirds the frequency band re¬ 
quired by the older method used at 
Alexandra Palace. 
The radio link, designed and construct¬ 

ed by the (¡eneral Electric Company. 
London, for Britain's General Post Office, 
is also something completely new. Six 
SO-ft. towers are being built along the 
100-niile route between London and 
Birmingham, and the London transmis¬ 
sion will be beamed from one to another 
on a wavelength of 33 centimeters. Sig¬ 
nals will be directed by means of bowl 
shaped paraboloids. Operation will be 
automatic throughout, and any failure 
will cause an alarm to be sounded at the 
London or Birmingham control point. 
The cause of the failure and automatic 
changeover to duplicate apparatus will 
be shown on an illuminated indicator 
board. All the intermediate stations will 
be unmanned, ami need be visited only 
once a month for routine checks. Even¬ 
tually. this system will permit two-way 
television between London and Birming¬ 
ham. But. in order to get it working 
as soon as possible, a single reversible 
channel, using temporary masts, has been 
built first. 

Assurance that the 105-line system 
will continue indefinitely has made it pos¬ 
sible for Britain's ¿I television manufac¬ 
turers to concentrate on mass produc¬ 
tion of cheap, reliable, and simple receiv¬ 
ers. The l mied States is the only other 
country producing receivers in any num¬ 
bers. but comparison of prices is difficult 
because the I . S. receivers must receive 
more than mu' station. Britain's sets 
have a 33 I 3G purchase tax added to 
the cost. However, at least four models 
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METHODS ENGINEERS 
Materials & Methods engineers in America's 
leading manufacturing plants use Topflight's 
Printed Cellophane, Self - Adhesive Tapeto 
meet A-N specs. - assembly line - follow 
through - instruction labels. Easy to Apply. 

TOPFLIGHT TAPE CO. YORK PA. 

RANGERTONE 
TAPE RECORDERS 

HIGH-FIDELITY EQUIPMENT FOR 
BROADCAST & RECORDING STU DIOS 

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

Tel. Humbolt 5-2550 

THE HOHKSHOP 
ASSOCIATES 

FACSIMILE 
Systems developed to your special order 

EMERGENCY COMMUNICATIONS 

POINT TO POINT 

EM BROADCAST 

- any size—any speed using Alfax electro-
sensitive paper (Write for new brochure on 
Alfax Papers). 

ALDEN PRODUCTS CO. 
117 North Main Street, Brockton 65, Mass. 

MEASUREMENTS 
CORPORATION 

BOONTON, N. J 

are selling, with tax. for less than £.50. 
Proportionately . it appears that there 

are more I ¿-in. screens ill British sets 
than in American. Flat-ended screens 
are also helping to produce slightly 
bigger pictures. Though direct or mirror 
viewing is still the most general method, 
progress is being made with projection 
models, providing a large picture from a 
tiny screen. 
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ANOTHER SCORE IN THE 

battle of the inches 

10 

It takes many costly buildings to 
house your telephone system. Every 
inch saved helps keep down the cost 
of telephone service. So at Bell Tele¬ 
phone Laboratories engineers work 
constantly to squeeze the size out 
of telephone equipment. 

In the picture a new voice fre¬ 
quency amplifier is being slipped 
into position. Featuring a Western 
Electric miniature vacuum tube, 

tiny permalloy transformers, and 
special assembly techniques, it is 
scarcely larger than a single vacuum 
tube used to be. Yet it is able to 
boost a voice by 35 decibels. 
Mounted in a bay only two feet 
wide and 11% feet high, 600 of the 
new amplifiers do work which once 
required a room full of equipment. 

This kind of size reduction 
throughout the System means that 

more parts can be housed in a given 
space. Telephone buildings and 
other installations keep on giving 
more service for their size — and 
keep down costs. 

The new amplifiers, which will 
soon be used by the thousands 
throughout the Bell System to keep 
telephone voices up to strength, are 
but one example of this important 
phase of Laboratories’ work. 

BELL TELEPHONE LABORATORIES exploring and inventing, devising 

AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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ADJACENT-CHANNEL EQUIPMENT 
HOW THE PROBLEMS OF MOBILE RADIO OPERATION ON ADJACENT CHANNELS ARE 

BEING SOLVED IN NEWLY- DEVELOPED EQUIPMENT. PART 1 —'BjHAROLD A. JONES* 

TO the far-sighted individuals inter¬ 
ested in the future of mobile radio 

communications, today’s need for space 
in the radio spectrum, coupled with the 
inevitable future demands, add up to 
one obvious fact. Methods for increasing 
channel utilization, both technical and 
administrative, must be developed and 
put to use immediately. 1’ropagal ion lim¬ 
itations known to the art. along with the 
myriad demands of all the other radio 
services, practically eliminate the pos¬ 
sibility of assigning more spectrum space 
to the mobile services. It is imperative, 
therefore, that even last kilocycle now 
allocated be dedicated to useful service. 

Channel congestion is an affliction 
most prevalent in the metropolitan areas. 
Here, particularly, is demonstrated the 
need for decreasing the waste of spec¬ 
trum space. Here it is most imperative 
that guardbands be cut to the irreduci¬ 
ble minimum, and adjacent-channel op¬ 
erations initiated. 

I'he problem of adjacent -channel op¬ 
erations within a given area is not a 
simple one to solve. However, in light of 
recent developments, now proved by ac¬ 
tual field tests, there is reason to believe 
that an entire new approach to channel-
utilization can be evolved. 

\ny long-term scheme to improve 
spectrum conservation must, obviously, 
be directly related to equipment design. 
I’he time span involved in the transition 
from an extravagent era of alternate 
channel operations to the desired period 
of 100'7 adjacent-channel operations will 
necessarily be lengthened in part by 
Ieehnological obstacles, but to a greater 
extent by the economic considerations 
involved in clearing out existing, soon-
to-be-obsolete equipment . 

Representative of new equipment de-
«igned to meet the lightened FCC re¬ 
quirements which go into effect July 1. 
11)50 is the Motorola receiver-transmitter 
unit for 152 to 171 me. shown in Fig. I. 
I he transmitter is furnished with cither 
a 30-watt or GO watt RF output deck 
Individual component assemblies ami the 
basic chassis of the receiver and trans¬ 
mitter are illustrated in Fig. 2. 

Problems of Receiver Design: 

It is quite universally agreed that the 
overall receiver selectivity characteristic 
is one of the major factors in effecting 

Systems KnyiiKerinK Dept.. Communications & 
Electronics Division. Motorola. Inc.. 4545 AuguMa 
Blvd., Chicago, Ill. 

adjacent -(hanix l operations. According 
Io the current minimum-performance 
standards established by the Radio 
Manufacturers Association, the desired 
degree of selectivity for successful adja¬ 
cent-channel reception on 1.52 to 171 
me. is at least 85 db down at ± GO k< .. 
which extends to the centers of the adja¬ 
cent channels, as indicated in Fig. 3. 
I he results of recent field tests have de¬ 
termined conclusively that a level of -85 
db to -100 db at 30 kc.. the edges of 
the adjacent channels, is highly desirable. 
Were it possible to achieve this degree 

of frequency discrimination in the radio 
frequency stages of the receiver, selectiv¬ 
ity would, indeed, become the dominant 
element in equipment design. Instead, it 
is only one of many factors. Even in 
this day and age ot advanced equipment 
design. 1{F selectivity of the desired 
magnitude is unattainable, as indicated 
in Fig. 1. Conventional permeability 
tuned RF preselection stages contribute 
only a few negligible decibels attenua¬ 
tion to adjacent- and alternate-channel 
frequencies. Even the bulky, tempera¬ 
ture-stabilized cavities designed for base-
station installation contribute no more 

than 20 or 30 db at frequency departures 
- 200 kc. from the desired frequency. 
Since immediate perfection of special¬ 

ized parameters capable of providing the 
desired degree of selectivity at RF levels 
is beyond the state of the art, appro¬ 
priate systems design must be adopted 
which employ certain other advanced 
techniques of adjacent-channel utiliza¬ 
tion now known to research specialists. 
I he methods employed in perfecting the 
equipment to be discussed here involved 
long-range development not merely of 
t he selectivity-determining components, 
but of the overall system design. 
The new units. Figs. I and 2. coupled 

with a plan tor controlled geographical 
assignment of channels will, undoubtedly, 
result in well-defined boundaries to the 
problem of close channel-occupancy. 
Each of the operational obstacles wa> 

considered as a separate, major problem. 
Emphasis was given to the fact that a 
completely satisfactory solution is impos¬ 
sible unless all disturbing elements are 
controlled. For example, the simple ex¬ 
pedient of providing an extraordinary 
degree of selectivity in the receiver is 
not the complete answer, since the pre-

1 "J 1. 1 dO-watt transmitter-receiver unit for adjacent-channel use on 152 to Hi me. 



selection cannot be made at the antenna 
or other RF levels. Extreme IE selectiv¬ 
ity is required, together with absolute 
control of frequency stability, intermodu-

riq. -I. Oreridl receit er cli<iriicteristie.< 

la lion interference; de-sensitizing, spuri¬ 
ous and image response, temperature 
drift, nuisance noise, and audio quality. 
In addition, the associated transmitter 
must exhibit markedly improveci charac¬ 
teristics over and above those ol conven¬ 
tional units with respect to spurious and 
harmonic radiation, frequency stability, 
and deviation control. 

Advances in Receiver Design: 

From the- design principles employed in 
the new Motorola narrow-band receiver 
came several outstanding engineering 
achievements. To obtain high effective¬ 
ness in the RF selectivity circuits, rigid, 
tunable coaxial lines are employed, as 
shown al the right in Fig. 5. A total of 
five such elements precede the first mixer 
stage, with a sixth serving to resonate 
the local oscillator plate circuit. Each 
resonant circuit is effectively a midget 
cavity, silver-plated to improve efficiency. 

and temperature-compensated with nega¬ 
tive-coefficient ceramic capacitors to in¬ 
sure highly stable RF characteristics. 
Spring-loaded wiping contacts in the 
tuning elements aid Io minimize contact 
resistance. As a measure of improved 
performance, the midget cavities dem¬ 
onstrate loaded Q's in the order of ¿50 as 
compared Io (J s of 50 to 70 in ordinary 
transmission line tuners or 10 to 30 in 
conventional permeability-tuned circuits. 

This increased degree of RF selectiv¬ 
ity. together with improved interference 
charcterisl ics realized from design refine¬ 
ments in the radio frequency amplifier 
and first mixer stages, provide excellent 
control of out-of-band desensitizing, in¬ 
termodulation. and spurious response. 

Spurious responses can lie reckoned 
with and attenuated to a level of 
insignificance. but the elements ot desen¬ 
sitizing and. more prominently, inter¬ 
modulation interference have been stead¬ 
ily growing in importance until today 
they rate separate consideration. 

By definition. Ilie intermodulation 
spurious response attenuation character¬ 
istic of a receiver is the measured amount 
of its ability to receive a desired signal 
Io which it is resonant, in the presence 
of two interfering signals so separated 
from the desired signal and from each 
other that nth-order mixing of tin1 two 
undesired signals can occur in the non¬ 
linear elements of the receiver, producing 
a third signal whose frequency is equal 
to that of the desired signal. Fig (> illus¬ 
trate' this. For example, lei 

A desired channel. 
B adjacent channel, and 
C alternate channel. 

fi intermodulation interference signal 
Ja desired signal 
fu j \ + A f adjacent channel signal 
f< f a + ¿ A f alternate channel signal 
Example I: Assume that the differ¬ 

ence frequency generated by mixing of 
the alternate and adjacent-channel sig¬ 
nals beats back with the adjacent-chan¬ 
nel signal to form another set of sum 
ami difference products. It can be shown 
that the sum-product will cause interfer¬ 
ence on the desired channel as follows: 

fi= (fu l< )+ju 
¿fu - f< 

Bv substitution: 
Ji ¿Ja . ¿Af Ja ¿Af 

Therefore. fl = f a 
Example ¿: Assume mixing of the 

adjacent channel second harmonic with 
the alternate-channel signal. It can be 
shown that the difference product will 
cause interference on the desired chan¬ 
nel as follows: 

Ji ¿fu fc 
By substitution: 

fi 2 ffA + Aff- (f.\ i ■> Af) 
Therefore, fl = fA 

1 nfortunalely. as illustrated by these 
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two .-impie examples, there are numerous 
signal combinations winch can produce 
serious degradation in performance. 

As yet then' are no established indus¬ 
try-wide tests or minimum performance 
standards. Tentatively, the following 
standards and tests have been proposed 
to furnish tin’ sorely needed basis of 
comparison and measures of merit for 
adjacent-channel units: 

All receivers designed to provide ad¬ 
jacent-channel service should be capable 
of satisfying the following minimum per¬ 
formance requirements: 

1. Nt ISAM E IxTKHMOm LATIOS Sl»l -

mois Interference: Two equal signal 
ratios of not less than (if db above the 
on-channel effective 20 db quieting signal 
level, impressed simultaneously across 
the receiver antenna terminals at fre. 
quencies displaced plus 60 kc. and plus 
120 kc. from the desired frequency shall 
produce a nuisance interference signal 
which quiets the receiver not more than 
20 db. 

2. Re» eption 1 s ri iiMom i. vrios Spi -
Riot s Interference: Two equal signal 
ratios of not less than 80 db above the 
on-channel effective 20 db quieting signal 
level, impressed simultaneously across 
the receiver antenna terminals at fre¬ 
quencies displaced plus 60 kc. and plus 
120 kc. from the desired frequency, shall 
produce a reception interference signa) 
resulting in an IF meter reading equal 
to that normally experienced from a 10-
microvolt or 20 times 20 db quieting-
level on-channel signal (whichever is I he 
greater) . The reception interference 
shall be measured by IF grid metering. 
The paragraphs above outline abso¬ 

lute minimum performance standards 
considered adequate for satisfactory ad¬ 
jacent-channel operations. The curves 
in Fig. 3, for example, illustrate the ac¬ 
tual performance characteristic of the 
Motorola Sensicon unit. 
Adequate suppression of both desensi¬ 

tizing and intermodulation interferences 

Fiji. }. HF and IF receiver selectivity 

have been -lighted in many receivers now 
commercially available. Practicably, 
both types of interference have been 
dominant obstacles in the road toward 
successful adjacent-channel operations, 
particularly in same-area operation. 

I'he overall selectivity of this special 
mobile service receiver is determined pre¬ 
dominantly by the separately-packaged 
IF wave filler illustrated in Fig. 5 Per¬ 
meability tuned coils and compensating 
capacitors assembled in a modified con-
stant-K and »/-derived network comprise 
a total of 15 tuned circuits which are per¬ 
manently fixed electrically and mechan¬ 
ically by casting the entire filter struc¬ 
ture in a solid block of polymerized resin. 
Thus, those circuits which regulate to a 
controlling degree the frequency-rejec-

Fig. li. HF intermodulation characteristics 

lion capabilities of the unit are rendered 
impervious to the extreme heat, humid¬ 
ity. and vibration conditions common in 
the mobile services. This technique not 
only prevents degradation of performance 
through shock or exposure to the ele¬ 
ments. but also removes the possibility 
of tampering or misalignment as a result 
of field service without proper test equip¬ 
ment. 

Electrically, the cast filter provides at 
least 100 db. attenuation at ± 30 kc.. 
the edges of the adjacent channels for 
the 152- to 17l-mc. band, as indicated 
in Fig. I. Recent investigations indicate 
that the characteristics exhibited by this 
unit are suitable for same-area, adjacent-
channel operations in the 152- to 174-
mc. band (60-kc. channels) , and for ad¬ 
jacent-area. adjacent-channel operations 
in the 25- to 50-mc. band (40 kc. chan¬ 
nels) . 
A similar filter has been designed, test¬ 

ed. and put in production to provide 100-
db attenuation at zt 20 kc., the edges of 
the adjacent channels for the 2.5- to 
50-mc. band. 

Since the band-acceptance limits of 
the receiver IF stages are now im-

Fig. ó. .1» IF filter and HF tuner deck 

movably fixed, a special local oscillator 
has been introduced. This innovation in 
manually-tuned, crystal-controlled local 
oscillators results in a receiver which is 
easy to tune and maintain. Precision 
tuning is made possible through the use 
of a unique series-mod»’, permeability-
adjusted oscillator »’ircuit. Thermal com¬ 
pensation has been incorporated to in¬ 
sure stable performance through broad 
ambient temperature variations. The 
»•ircuit. employing a temperature-con¬ 
trolled. oven-type crystal assembly is 
guaranteed to maintain frequency sta¬ 
bility to better than ± .00066'; over an 
ambient temperature range of 30 
C. to + 60 C. when operating on any 
assigned frequency in the band of 152 
to 17 1 me. A comparable unit is avail¬ 
able for operation on 25 to 50 me. 

Transmitter Improvements: 

The attainment of extraordinary receiver 
characteristics will not solve the problem 
of adjacent-channel or even alternate¬ 
channel operations unless the radiated 
energy of stations occupying these near¬ 
by channels is also controlled adequately. 
Effective steps must be taken to elimi¬ 
nate the possibility of any appreciable 
on-channel radiation appearing in the 
neighboring channels. It is impossible to 
design a receiver which will reject an un-
desired signal when that signal contains 
frequencies within the band-acceptance 
limits of the receiver. 

Spurious ami harmonic radiation must 
be eliminated or at least attenuated to 
safe levels of 70 to 100 <lb. below the de-
sire»l carrier level. In addition, carrier 
deviation due to modulation must be 
limited to insure operation only out to, 
and not exceeding, the authorized chan¬ 
nel limits. 

It is well known that in phase modula¬ 
tion the instantaneous deviation excur¬ 
sion is determined by both the amplitude 
of the modulating wave ami the steep¬ 
ness of the wav»’ front, or slope of the 
modulating wave. This means that an 
ordinary amplitude limiter will not con¬ 
trol the instantaneous deviation maxi-

IConchided on page 3!) 
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JEREMIAH COI RJNEY’S 
MOBILE RADIO 
NE^S and FORECASTS 

* 

há 

ALTHOCGII tin- Federal Communi¬ 
cations Commission last month ac¬ 

corded priority to processing of all appli¬ 
cations seeking reclassification of existing 
facilities in the recently -established reg¬ 
ular services, there was considerable 
doubt whether all the taxi applications 
could be processed by November 1, when 
their experimental licenses expire. Prior¬ 
ity accorded reclassification applications 
is badly delaying the processing of ap¬ 
plications for new facilities which, in sev¬ 
eral services, is now about 90 days. 

No Interruption of Taxi Service: 

Flood of reclassification application- in 
the taxi service was so heavy that Com¬ 
missioner George E. Sterling mentioned 
situation in speech before the National 
\"O« iatiou of Taxi Operators in Buffalo. 
Laying at rest any fears of interrup¬ 

tion in radio use pending FCC review 
of reclassification applications. Commis¬ 
sioner Sterling said: 
"One of your most pressing problems 

right now is shifting from the frequen¬ 
cies you have occupied on an experi¬ 
mental basis to the new frequencies. The 
abnormally large number of applications 
for modification of licenses lias swamped 
our Commercial Licensing Section and 
we must ask you to be understanding. 

"It is true that your present experi¬ 
mental licenses expire on November I 
However, if you have your application 
on file before that date, you will be per¬ 
mitted to continue operating until action 
is taken on the application. We will 
process these applications as diligently 
as we can. but if it is some time before 
your new license comes through, don't 
lose too much sleep over it. And don t 
think the Commission has gone off fish¬ 
ing. The load is simply too big." 

Area Coordination for Taxis: 

('ommissioner Sterling also outlined con¬ 
ditions under which frequency recom¬ 
mendations of area coordinating commit¬ 
tees would be considered by FC( in taxi 
field: Committee formation must be en¬ 
tirely voluntary, fully representative in 
character, and recommendations must be 
impartial. Inder such circumstances. 

* Courtney. Krîecer. and Jnryvn-vn. W.t'liin^' 
ton * . District of Columbia. 

the ( 'ommissioner indicated that the 
FCC would try to follow area commit¬ 
tee recommendations although, he stated, 
the FCC "cannot delegate its duty of 
assigning frequencies to organizations or 
committees of licensees.'' His remarks 
left matters pretty much w here they 
were. Individual taxi operators who 
come to an agreement on frequency use 
will likely have their plan respected; 
those who don’t are free to pursue their 
separate frequency ways before the 
Com mission. \\ liât was not made clear 
was extent to w hich Commission or staff 
will study individual area situation to 
determine best plan of frequency utiliza¬ 
tion for each area where an agreement on 
the subject is not reached by the op¬ 
erators. themselves. 

Supervisors' Cars: 

American Taxicab Association. National 
Association of Taxicab Operators and a 
number of individual taxi operators 
have filed objections Io FCC proposed 
ban of mobile radio use in supervisors 
cars, asking for oral argument Itefore 
Commission on subject. Objections point¬ 
ed out that the supervisor's car is the 
enforcing agent of the large company, 
and the combination maintenance-repair-
and-supervisory unit of the small fleet. 
FCC fears that supervisory vehicle radio 
use would cause channel saturation were 
discounted by reference to automatic 
brake on communications to supervisor s 
units, involving enforcement of F( C. 
safety, or cab company regulations, since 
I hex would be heard by ah passengers. 

Field Strength Surveys: 

Reversing itself. FCC is now issuing 
Class I experimental licenses to manu¬ 
facturers for field strength surveys. Li¬ 
censes, good for a year, will authorize 
operation in 30- to 50-mc. or 152- to 
l(i2-me. bands, or both, as requested. 
Specific frequencies will be assigned, as 
needed for specific surveys, by the FCt s 
Chief Engineer. 
The complicated procedures adopted 

for use of the licenses that will be issued 
appear from the following conditions 
which will accompany all licenses: 
"Your attention is directed to the fact 

that no specific frequencies have been 

assigned in this authorization. Specific 
frequency’ assignments cannot be made 
for Class 1 Experimental aut horizalions 
involving field strength surveys since all 
frequencies above 25 me. available for 
this purpose are assigned subject to the 
condition that no harmful interference 
will be caused to the services or stations 
to which such frequencies are allocated 
in Part 2 of the Commission's Rules. In 
view of this, the broad geographical fre¬ 
quency assignments which had been 
made in the past are precluded under 
the new allocation plan due to interfer¬ 
ence potentialities. Furthermore, surveys 
conducted in connection with the im¬ 
provement or the establishment of a par¬ 
ticular communication system should be 
conducted on frequencies regularly as¬ 
signed to that particular service. There¬ 
fore. for the conduct of such surveys, 
frequencies will be assigned for each 
area or location at which a particular 
survey is to be conducted. 
"The licensee, when desiring to con¬ 

duct a survey at a particular location, 
will request by mail or telegram a spe¬ 
cific frequency’ assignment for the con¬ 
duct of the survey. I lie request for a 
frequency assignment shall also state for 
V horn the survey is being conducted, 
purpose of the survey, duration of time 
the frequency is required, ami a state¬ 
ment from the person or organization for 
whom the survey is being conducted in¬ 
dicating that such a survey lias been re¬ 
quested in their behalf. No operation 
shall be conducted prior to the receipt 
of a specific frequency authorization. 

While these procedures may handicap 
the salesmen in the field, they should 
certainly serve to reduce the Western 
I nion deficit. while contributing their 
mite Io keeping intact Washington's 
imputation as chief paper-work producer 
of the Country. 

LCC Subscribers Increasing: 

Limited common carriers furnishing 
mobile radio service on a charge basis 
Io the general public seem to be adding 
subscribers as winter months approach, 
and the importance of radio service to 
fuel-burner suppliers, garages, and others 
is sharply increased with cold weather 
conditions. Further stimulus will short¬ 
ly be accorded service when regular 
grants are made, removing the sales re¬ 
sistance to mobile unit subscriber pur¬ 
chases which existed during the initial 
“experimentar’ phase. 

All operators find satisfied custom¬ 
ers the best source of new business. 
There is no question about the superior 
.service radio permits all types of service 
organizations. Still lacking, however, 
and badly needed, are cost studies of 
licet operations, with and without radio 

(Concluded on page Hl) 
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EQUIPMENT SPECS 
MANUFACTURERS’ DATA ON TRANSMITTERS AND RE¬ 
CEIVERS USED IN MOBILE RADIO SYSTEMS — PART 2 

MOTOROLA, INC. 
Chicago 51, Illinois 

Fixed: No. FSTR-80B Y( A), 25-50 Me. 
Transmitter: 30 w. to 50-74 ohm line; AC 
input 225 w. Tubes: 6AK6 ose; 7V7 mod; 
7V7 doub; 7C5 doub; 2E26 doub-driver; 
2)2E26 output; 12AX7 IDC amps; 6AL5 
IDC clip-lim; 2)5lt4GY reel. Notes: Shure 
mike or W.E. handset; Motorola I MH temp, 
«•out. crystal; 2 or 3-freq. operation available; 
case mounting. 
Receiver: double superhet.; 2.7 me. & 455 
kc. IF; Motorola temp. cont. crystal; Sen-
sicon circuit; Permakay filter; 2-freq. Sen-
sicon reevr. available. Tubes: 6BII6 RF; 
6BH6 RF; 6C4 osc; 6BH6 1st mix; 6BII6 
IF; 6BH6 2nd ose; 6BH6 2nd mix; 6BH6 IF; 
6BH6 IF; 6BH6 IF; 6BII6 IF; 6BII6 lim; 
6BJ6 lim; 6AL5 disc; 6BH6 noise amp; 6AL5 
noise rect; 12AX7 1st AF & sq; 6AQ5 out 
put. 
Fixed: No. FSTR-80BY(B), 25-50 Me. 

Transmitter: 30 w. to 50-72 ohm line; AC 
input 225 w. Tubes: same as No. FSTR 
80BY (A) ; case mounting. 
Receiver: double superhet.; 2.7 & 1.7 me. 
IF; Motorola temp. cont. crystal. Tubes: 
6BH6 RF; 6BH6 RF; 6BII6 1st mix; 6BH6 
1st osc; 6BJ6 IF; 6BJ6 IF; 6BII6 2nd mix; 
6BII6 2nd ose; 6BJ6 IF; 6BJ6 lim; OBJ6 
lim; 6AL5 disc; 6BI 16 noise amp; 6AL5 noise 
rect; 12AI 7 1st YF & sq; 6AQ5 output. 

Fixed: No. FSTR-80BR( A), 25-50 Me. 
Transmitter ami receiver same as No. FSTR 
80BY(A) except in cabinet. 

Fixed: No. FSTR-80BR(B), 25-50 Me. 
Transmitter and receiver same as No. FSTR-
soBY (B) except cabinet. 
Fixed: No. FSTR-140BY (A), 25-50 Me. 

Transmitter: 60 w. to 50-72 ohm line. AC 
input 375 w. Tubes: same as No. FSTR-
80BY (A) except 829B output; case mount¬ 
ing. 
Receiver: same as No. FSTR-80BY (A) . 
Fixed: No. FSTR-1 40BY(B), 25-50 Me. 

Transmitter: 60 w. to 50-72 ohm line. AC 
input 375 w. Tubes: same as No. FSTK 
80BA (A) except 829B output; case mount -
ing. 
Receiver: same as No. FSTR-80BY (B) . 
Fixed: No. FSTR-1 40BR(A), 25-50 Me. 

Transmit 1er and receiver same as No. FSTR-
I 10BY (A) except cabinet mounting. 
Fixed: No. FSTR-1 40BR(B), 25-50 Me. 

Transmitter and receiver same as No. FSTR-
IIOBY(B) except cabinet mounting 
Fixed: No. FSTR-520BR(A) 25-50 Me. 
Transmitter: 250 w. to 50-72 ohm line; AC 
input 1100 w. Tubes: same as No. FSTR-
SOBY (A) plus 2)100TH output and 2)866A 
reel. Notes: Shure military mike or W.E. 
handset; Motorola 1)01 temp. cont. crystal; 
2-freq. operation available. 
Receiver: same as No. FSTR-SOBY (A) 
Fixed: No. FSTR-520BR(B), 25-50 Me. 

Transmitter: 250 w. to 50-72 ohm line; AC 
input 1100 w. Tubes: same as No. FSTR-
80BA (A) plus 2) 100TH output and 2)866A 
reel Notes: same as No. FSTR-80BY (A) . 

er: same as No. FSTR-80BY (B) . 
Mobile: No. FHTR-1A (Handi-Talkie Unit) 

25-50 Me. 
Transmitter: .5 w. output; O w. st by.; 5.8 w. 
Irans. Tubes: 5672 ose; 2E36 mod; 2E36 
but'; 5672 mull; 2)2E36 mult; 1S4 mult; 3B4 
output. Notes: 3 miniature 67 Çj v. B bat; 
W.E. handset. 

Receiver: single superhet.; 2.1 me. IF; 
Motorola crystal 802; 1.25 w. Tubes: 
CK569AX/5168 KF; 2E32 RF; 2E36 mix; 
2E32 IF; 2E32 IF; 2E32 IF; 2E32 lim; 2E32 
lim; 2E36 AF; 5672 osc & mult; 5672 mult; 
2)IN34 crystal disc. 
Mobile: No. FMTR-40V(B), 25-50 Me. 

Transmitter: 10 w. to 50-72 ohm line; 6 v. 
input, 3.5 a. stby.; 16 a. trans. Tubes: 6AK6 
ose; 6AU6 mod; 6AK6 huf; 6AK6 doub; 
6AK6 doub; 6AK6 doub; 2E26 doub-driver; 
2E26 output; OZ4. 6X5. or CKI2O4 rect. 
Notes: Shure military mike or W.E. hand¬ 
set; Motorola “temp-fixed” crystal; IDC; 
2-freq. operation available. 
Receiver: double superhet.; 2.7 & 1.7 me. IF; 
Oak or Mallory vibrator; Motorola temp, 
cont. crystal; 5.5 a. Tubes: 6BH6 KF; 6BII6 
KF; 6BH6 1st mix; 6BH6 1st ose; 6BJ6 IF; 
6BJ6 IF; 6B1I6 2nd mix; 6BH6 2nd osc; 
6BJ6 IF; 6BJ6 lim; 6BJ6 lim; 6AL5 disc; 
6BH6 noise amp; 6AL5 noise rect, 12AI 7 
Ist AF & sq; 6AQ5 output. 
Mobile: No. FMTR-40V(A), 25-50 Me. 

Transmitter: 10 w. to 50-72 ohm line; 6 v. 
input. 3.5 a. stbv.; 16 a. trans. Tubes: same 
as No. FMTR-40V B). 
Receiver: same as No. FSTR-80BY (A) ; 
7.5 a. 
Mobile: No. FMTR-80DÍA), 25-50 Me. 

Transmitter: 30 w. to RG8Ü line; 6 v. input. 
7.0 a. stby.; 40 a. trans. Tubes: same as No. 
FSTR-80BY (A) except no rect. Notes: 
Shure military mike or W.E. handset; Mo¬ 
torola I)O4 temp. cont. crystal; Carter dyna¬ 
motor; 2 or 3-freq. operation available. 
Receiver: same as No. FSTR-80BY (A) ; 

Mobile: No. FMTR-80D(B), 25-50 Me. 
Transmitter: 30 w. to RG8Ü line; 6 v. input, 
7.0 a. rec; 40 a. trans. Tubes: same as No. 
FSTK-SOBY (A) except no rect. 
Receiver: same as No. FSTR-SOBY (B) ; 
5.5 a. 
Mobile: No. FMTR-1 40D( A), 25-50 Me. 

Transmitter: 60 w. Io RG8l' line; 6 v. input; 
8.0 a. stby.; 64 a. Irans. Tubes: same as No. 
FSTR-SOBY (A) except no rect. Notes: 
same as FMTR-SOD(A). 
Receiver: same as No. FSTR-SOBY (A) ; 
7.5 a. 
Mobile: No. FMTR-1 40D(B), 25-50 Me. 

Transmitter: 60 w. to RGsl line; 6 v. input; 
8.0 a. stby.; 64 a. trans. Tubes: same as No. 
FSTR-SOBY ( A) except no rect. Notes: 
same as No. FMTR-SOD(A). 
Receiver: same as No. FSTR-80BY (B) ; 
5.5 a. 
Fixed: No. FSTRU-80B Y(A), 152-174 Me. 
Transmitter: 30 w. (152-170 me.) or 25 w. 
(170-174 me.) to 50-72 ohm line; AC input 
250 w. Tubes: 6AK6 ose; 7V7 mod; 7V7 
buf-doub; 7C5 trip; 7C5 doub; 2E26 doub-
driver; 2)2E26 oui pul; 6AL5 IDC clip-lim; 
I2AX7 IDC amp; 2)5R4GY reel. Notes: 
Shure carbon desk mike or W.E. handsel; 
Motorola 1)01 temp. cont. crystal; 2- or 3-
freq. operation available; case mounting. 
Receiver: same as No. FSTR-80BY \ 
cept high IF is 5.5 me. and only one KF 
stage; 7.5 a. 
Fixed: No. FSTRU-80BY(B), 152-174 Me. 
Transmitter: 30 w. to 50-72 ohm line; AC 
input 250 w. Tubes: same as No. FSTRC-
SOBY (A); case mounting. 
Receiver: double superhet.; 7.3-8 and 1.7 me 
IF; Motorola temp. cont. crystal. Tubes: 

6AK5 KF; 6BII(i KF; 6BJ6 1st mix (152-
162 me.) or 6AK5 1st mix (162-174 me.) ; 
6BJ6 osc & 1st (piad; 6IM6 IF; 6BJ6 IF; 
6BH6 2nd mix; 6BJ6 2nd quad; 6BJ6 lim; 
6BJ6 lim; 6AE5 disc; 6BII6 noise amp; 6AL5 
noise re<-l; 12A( 7 1st AF & sq; 6AQ5 output. 
5.5 a. 
Fixed: No. FSTRU-80BRÍ A), 152-174 Me. 
Transmitter & receiver same as No. FS'I KI 
80BY (A) except in cabinet mounting. 
Fixed: No. FSTRU-80BR( B), 152-174 Me. 
rransmitter & receiver same as No. FS'I'K! 
80BY(B) except cabinet mounting. 

Fixed: No. FSTRU-1 40BY(A), 
152-174 Me. 

Transmitter: 60 w. Io 50-72 ohm line; AC 
input 445 \v. Tubes: same as No. FSTRl 
80BY (A) except 829B output; ease mount¬ 
ing. 
Receiver: same as No. FSTR-80BY (A) ex¬ 
cept high IF is 5.5 me. and only one KI'' 
stage. 

Fixed. No. FSTRU-1 40BY(B), 
152-174 Me. 

Transmitter: 60 w. to 50-72 ohm line; AC 
input 445 w. Tubes: same as No. FSTRl -
80BY (A) except 829B output; case mount¬ 
ing. 
Receiver: same as No. FSTKl -80BY ( B ) 

Fixed: No. FSTRU-1 40BR( A), 
152-174 Me. 

Transmitter & receiver same as No. hSJ Kl 
140BY (A) except cabinet mounting. 

Fixed: No. FSTRU-1 40BR( B), 
152-174 Me. 

rransmitter & receiver same as No. FS'I'KI 
140BY(B) except cabinet mounting. 

Fixed: No. FSTRU-520BRÍ A), 
152-174 Me. 

1 ransmitter: 250 w. to 50-72 ohm line; AC 
input 1300 w. Tubes: same as No. FSTRl -
80BY (A) plus 2)4-125A output and 2)866A 
rect. 
Receiver: same as No. FSTR-80BY (A ) ex 
cept high IF is 5.5 me. and only one KF 
stage. 

Fixed: No. FSTRU-520BR( B), 
152-174 Me. 

Transmitter: 250 w. to 50-72 ohm line; AC 
input 1300 w. Tubes: same as No. FSTRl 
80BY (A) plus 2) 4- 125A output and 2) 866 A 
rect. 
Receiver: same as No. FSTRU-80BY (ID . 
Mobile: No. FHTRU-1A (Handi-Talkie 

Unit), 152-174 Me. 
Transmitter: Ä5 w. output; O w. stby.; 6 w. 
Irans. Tubes: 5672 osc; 5672 mod; 2E36 
doub; 5672 doub; 5672 doub; 1AD4 doub; 
573AX doub; 573AX output. Notes: 3 minia¬ 
ture 67 v. B bat; W.E. handset. 
Receiver: single superhet.; 2.1 me. IF; Mo¬ 
torola crystal C02; 1.5 w. Tubes: 1AD4 RF; 
5678 mix; 5672 ose; 2E32 IF; 2E32 IF; 2E32 
IF; 2E32 lim; 2E32 lim; 2E36 AF; lADl 
mult; 2)IN34 crystals disc. 

Mobile: No. FMTRU-40VÍ A), 
152-174 Me. 

Transmitter: 7-10 w. lo RG58U line; 6 v. 
input; 3.5 a. stby; 16 a. trans. Tubes: 6AK5 
osc; 2)6BE6 mod; 6AK5 quad; 6AK5 doub; 
2E26 doub-driver: 2E26 output; 0Z4A. 6X5. 
or ( K-1024 rect. Notes: Shure military mike 
or W.E. handset; Mallory or Oak \ ibrator; 
2-freq. operation available. 
Receiver: same as No. FSTR-80BY (A) ex¬ 
cept high IF is 5.5 me. and only one RF 
stage; 7.5 a. 
Mobile: No. FMTRU-5V, 152-174 Me. 

Transmitter: 6-10 w. to RG58U line; 6 v 
input, 3.5 a. stbv.; 16 a. trans. Tultes: same 
as No. FMTRU-40V \ 
Receiver: same as No. FSTKC-80BA’ (B ; 
5.5 a. 
Mobile: No. FMTRU-80D( A), 152-174 Me. 
Transmitter: 30 u. lo KG58C line; 6 v 
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input: 7 a. stby.; 44 a. tram. Tuben: same 
a> No. FSTRl -80BY ( A) . Notes: Shure 
military mike or WE. handset; ( arter dyna¬ 
motor; 4 or 3-frcq. operation available. 
Receiver: same as No. FSTR-80BA (A) ex¬ 
cept high IF is 5.5 me. and only one RE 

Mobile: No FMTRU-80D(B), 152-174 Me. 
Traun nitter: 30 vv . to RG58L line; 6 v. in¬ 
put; 7 a. stby.; 44 a. trans. Tuben: same as 
No. FSTRl -SOBY (A). 
Receiver: same as No. PSI RI -80B\ (B) • 
5.5 a. 

Mobile: No. FMTRU-1 40D(A), 
152-162 Me. 

T rannmitter: 60 w. to RG581 line; 6 v. in¬ 
put; 8 a. stby.; 74 a. trans. Tuben: same as 
No. ESTRl -80BY (A) except 849B output 
and no reel. Noten: same as No. PM I RI -
801) (A) . 
Receiver: same as No. ES1R-80BY (A) ex¬ 
cept high IE' is 5.5 me. ami only one RF 
stage; 7.5 a. 

PHILCO CORP. 
Philadelphia 34, Pa. 
Fixed: 30-50 Me. 

Transmitter: 30 vv. to 50-74 ohm line; AC 
input 300 w. Tubes: 6C4 ose; 9003 mod; 
6BJ6 amp; 6BJ6 trip; 6BJG trip; 7C5 doub; 
807 output; 4)6L7 AE comp; 7F7 volt amp; 
7A6 coût; 7A4 amp; 4)5R4GY red; 4) \ R150 
reg. Notes: Philco crystal 34-8009. 

Fixed: 30-50 Me. 
Transmitter: 50 w. to 50-74 ohm line; AC 
input 405 w. Tubes: same as 30 w. trans¬ 
mitter above, except 4)807 output. 

Fixed. 30-50 Me. 
Transmitter: 450 vv . to 50-74 ohm line; AC 
input 1000 vv. Tubes: same as 30 vv. trans¬ 
mitter. plus 6X5 red; 7A6 cont; 4)41)41 
output; 4)866A red. Notes: Jine termina¬ 
tion equipment with hybrid transformers 
available with each trans. 
Receiver: double superhet.; 4.3 me. & 455 ke. 
IF; Philco crystal 34-8010; 61 watts. Tubes: 
6AK5 RF; 6( 4 ose; 6.16 1st mix; 6BJ6 IF; 
7A8 4nd mix; 6AK5 IF; 6AK5 IF; E'Ml 000 
«let; 7E'7 AF & s<j; 7F7 noise amp & red; 
7C5 output; 7Z4 red. 

Mobile: 30-50 Me. 
Transmitter: 50 vv . to RG581 line; 6 v. in¬ 
put. 4.1 a. stby.; 48 a. trans. Tubes: 6C4 
ose; 9003 mod; 6BJ6 buf amp; 6BJ6 trip; 
6BJ6 trip; 6AQ5 doub; 4)807 output. Notes: 
Military mike or Kellogg handset; dynamo¬ 
tor pwr. supply; 4-freq. operation available. 
Receiver: double superhet.; 4.3 me. & 455 ke. 
IF; Hiilco crystal 34-8010; Philco vibrator. 
Tubes: same as alxne except 7C5 output. 

Fixed (Repeater): 72-76 Me. 
Transmitter: 50 vv . to 50-74 ohm line; A( 
input 400 vv. Tubes: 6(4 osc; 9003 mod; 
6BJ6 amp; 6C4 trip; 6('4 trip; 6AQ5 doub; 
2E46 buf; 849 output; 4)6L7 AF; 7F7 volt 
amp; 7A6 cont; 7A4 amp; 4)5R4GY red; 
4)YR-I5() reg. Notes: Astatic mike; Philco 
crystal 34-8014. 
Receiver: double superhet.; 15 me. & 1 me. 
IF; Philco crystal 34-8017; input 64 watts. 
Tubes: 6AK5 RF; 6BJ6 1st ose; 6AK5 trip; 
6( 4 1st mix; 61116 IF; 7A8 4nd mix; 6BJ6 
IF; 6BJ6 IF; FM1000 det; 7F7 AF & sq; 
6AQ6 noise amp; 6AQ5 output; 7Z4 red. 

Fixed: 152-174 Me. 
Transmitter: 50 w. to 50-74 ohm line; AC 
input 405 w. Tubes: 6Cl osc; 9003 mod; 
(1B.I6 buf amp; 6C4 trip; 6C4 trip; 6AQ5 
doub; 4E46 doub; 4)6L7 AF; 849 output; 
4)5R4GY red; 7F7 volt amp; 7A6 cont; 
7A4 amp: YR 150 reg. Notes: Philco crys¬ 
tal 34-8014. 

Fixed: 152-174 Me. 
Transmitter: 450 vv. to 50-74 ohm line; AC 
input 1300 vv. Tubes: same as 50 vv. trans¬ 

mitter. plus 4)41)41 output; 6X5 red; 6AL5; 
4)866 red. Notes: Line termination equip¬ 
ment with hybrid transformers available 
with each trans. 
Receiver: double superhet.; 15 & 1 me. IF; 
Philco crystal 34-8011; 64 watts. lubes: 
6AK5 RF; 6BJ6 1st ose; 6AK5 «piad; 6AK5 
1st mix; 6BJ6 IF; 7AS 4nd mix; 6BJ6 IF; 
6BJ6 IF; FMI 000 det; 7F7 AF & sq; 6AQ6 
noise amp; 6AQ5 output; 7Z4 red. 

Mobile: 152-174 Me. 
Transmitter: 30 vv. to RG581 line; 6 v. in¬ 
put; .6 a. stby.; 35 a. trans. Tubes: 6( 4 osc; 
9003 mod; 6BJ6 buf amp; 3A4 trip; 3A4 
trip; 4E3O doub; 4E44 doub; 4)4E44 output. 
Notes: Military mike or Kellogg handset; 
dynamotor supply; 4-freq. operation avail¬ 
able. 
Receiver: double superhet.; 15 & 1 me. IF; 
Philco crystal 34-8011; 1'hileo vibrator; 7 a. 
Tubes: same as 450 vv. receiver above, ex¬ 
cept no red. 

RAYTHEON MFG. CO. 
Newton, Mass. 

Fixed: No. VS50-1, 25-50 Me. 
Transmitter: 50 w. to 54-ohm line; AC input 
140 w. Tubes: 6.16 osc; 4)6AK6 mod; 6BA6 
doub; 6AK6 trip; 4)6AQ5 doub; 4)4E46 
amp. Notes: Shure desk mike 48M-14687; 
Bliley crystal MC9; 4-freq. operation avail¬ 
able. 

Mobile: No. VM30-1, 25-50 Me. 
Transmitter: 30 w. to RG58C line; 6.3 v. 
input. 3 a. stby.; 45 a. trans. Tubes: same 
as VS50-I. Notes: vibrator high-voltage 
supply: Electro-Voice mike or N401-13514 
handset; 4-freq. operation available. 
Receiver: single superhet.; 4 me. IF; Bliley 
crystal MC9; Oak vibrator; 5 a. Tubes: 
6AK5 RF; 6AK5 RF; 6BE6 conv: 6BA6 inj 
amp; 6.J6 ose; 6BA6 IF; 6BA6 IF; 6A\ 6 
lim; 6AL5 «lise; 6AV6 squelch amp; 6AQ6 
A F & sq; 6AK6 output. 

Fixed: No. US20-1, 152-162 Me. 
Transmitter: 40 vv . to 54-ohm line; AC input 
140 w. Tubes: 6.16 osc; 4)6AK6 mod; 6BA6 
trip; 6AK6 trip; 6AQ5 doub; 834A amp 
Notes: Shure desk mike 48M- 16487; Bliley 
crystal MC9. 

Mobile: No. UM15-L 152-162 Me. 
Transmitter: 15 w. to R(i58l line; 6 v. in¬ 
put; 3 a. stby.; 18 a. trans. Tubes: same as 
I S40-1. Notes: vibrator high-voltage sup-
pl v ; Elect ro-Voice mike or N401 -13514 hand¬ 
set; 4-freq. operation available. 
Receiver: single superhet.; 3 me. IF; Bliley 
crystal MC9; 4 Oak vibrators; 5 a. Tubes: 
6AK5 RF; 6AK5 RF; 6BE6 conv; 6AK5 
trip: 6.J6 ose; 6BA6 IF; 6BA6 IF; 6AI 6 lim; 
6AIJ5 disc; 6Al’6 s<| amp; 6AÜ6 AF à sq; 
6AK6 output. 

Fixed: No. US85-1, 152-162 Me. 
Transmitter: 85 vv. to 54-ohm line; AC input 
440 vv. Tubes: same as I S40-1 plus 849B 
output; 4)5Y3GT G red. 

Fixed: No. US400-1, 152-162 Me. 
Transmitter: 400 w. to 54-ohm line; AC in¬ 
put 1 kw. Tubes: same as VS40-1 plus 
4)4X150R output; 4)866 red. 

RCA, CAMDEN, N. J. 
Fixed: No. CT-2A, 30-44 Me. 

Transmitter: 60 w. to 50-70 ohm line; A(’ 
input 8S0 vv. Tubes: 6SG7 spewh amp; 6S.Ï7 
ose; 6S.J7 mod; 6SL7GT lim; 6SJ7 mult; 
6S.I7 mult: 6V6 mull; 4)807 output; 
4)5R4GY reel. Notes: Desk mike or hand¬ 
set; RCA crystal R(’-l. 

Fixed: No. CT-4A, 30-44 Me. 
Transmitter: 450 vv. to 50-70 ohm line; AC 
input 880 vv . Tubes: same as No. CT-4A, 
except 4)8005 output plus 4) 866A red. 
Mobile: No. CMV-2A & 3A, 30-50 Me. 

Transmitter: 30 or 55 vv . output; 4.71 a. 
(30 vv.) or 3.63 a. (55 vv.) stby.; 39 a. or 60 

a. trans, lubes: 6AK5 ose; 6( I mod; 6BI16 
trip: 6BH6 trip; 5763 doub; 807 output (30 
w.) or 4)807 output (55 vv .) ; 14AI 7 AF; 
6AQ6 A F lim. Notes: Military mike or 
handsel; dynamotor supply; 4-freq. opera¬ 
tion available. 
Receiver: double superhet.; Mallory vibrator; 
RCA crystal HC6; 5 5a / 6BH6 RE; 
6BI16 osc-mull; 6BII6 l>t mix; 6B116 IF; 
6B1I6 4nd mix; 6BH6 IF; 6BH6 IF; 6BII6 
lim: 6BII6 lim; 6AL5 disc; 6AL5 noise red; 
14AX7 AF; 14AK6 output 

Fixed: No. CT-5A, 152-162 Me. 
Transmitters 45 vv. to 50-70 ohm line; AC 
input 390 vv. Tubes: 6SG7 speech amp; 
6SL7 lim; 6SJ7 ose; 6SJ7 mod; 6SJ7 mult; 
6SJ7 mull; 6Y6 mult; 161 1 mult; 849B mult; 
849 B output; 4)5R4G\ red. Notes: desk 
mike or handset; RCA crystal T\\\-149. 

Fixed: No. CT-6A, 152-162 Me. 
Transmitter: 450 vv. to 50-70 ohm line; AC 
input 1000 w. Tubes: same as No. CT-5A, 
but with 4)41)41 output tubes, plus 4)866 
reet . 

Mobile: No. CMV-1A, 152-174 Me. 
Transmitter: 10-14 vv . output; 4.9 a. stby.; 
40 a. trans. Tubes: 6BH6 ose; 6AQ6 AE; 
6BII6 AE' lim: 6B1I6 mod; 6BH6 amp; 0BI16 
trip; 6BH6 trip; 6AQ5 doub; 4E46 doub; 
4E46 output; OZ4A red. Notes: Military-
mike or handset; ilynamotor supply; 4-freq. 
operation available. 
Receiver: double superhet.; 41 & 4 me. IE'; 
Mallorv vibrator; R('A crystal IK -6; 5.5 a. 
Tubes: 6BH6 RE; 6BII6 RE; 6BH6 osc; 
6BII6 osc mull; 6BII6 Ul mix; 6BH6 IF; 
6BH6 4nd mix; 6BH6 IE'; 6B1I6 IE; 6BH6 
lim; 6BH6 lim; 6AL5 disc; 6AL5 noise red; 
14AX7 AF; 6AK6 output. 

WEST COAST ELECTRONICS CO. 
Los Angeles 6, Calif. 

Fixed: No. FFM25-150B, 152-162 Me. 
Transmitter: 45 vv. to 54-ohm line; AC input 
300 vv . Tubes: 6AK6 ose; 6BJ6 mod; 6BJ6 
speech amp; 6.16 quad & trip: 6AK6 doub; 
6AK6 doub; 6AK6 doub. 834-A output. 
Notes: Shure dynamic or W I-., carbon mike; 
Mon. Prod. temp. cont. crystal. 
Receiver: double superhet.; 43.5 & 4.1 me. 
IE; Mon. Prod, crystal, lubes: 6AK5 RE'; 
6.16 osc & trip: 6AK6 doub; 6AK5 1st mix; 
6AK5 IE; 6BE6 4nd mix; 6BJ6 IF; 6BJ6 
IF; 6BII6 lim; 6BH6 lim; I4AX7 AF & sq; 
6BII6 noise amp: 6AK6 output. 
Fixed: No. FFM50-150B, 152-162 Me. 

Transmitter: 50 vv . Io 54-ohm line; A( input 
440 vv. Tubes: same as No. EE'M45-150B 
plus 849B output. 
Receiver: same as No. FFM45-I50B. 
Mobile: No. MFM 15-150, 152-162 Me. 
Transmitter: 15 vv . to RG8l or RG581 line; 
6 v. input. 11.5 a. stby.; 43 a. trans. Tubes: 
same as No. FFM45-15OB. Notes: Shure 
mike (’B-14A; Mon. Prod. temp. cont. crys¬ 
tal; Mallory vibrator 1501. 
Receiver: same as No. E'E'M45-150B. 
Mobile: No. MFM25-150B, 152-162 Me. 
Transmitter: %5 vv . to RG8l or RG581 line; 
6 v. input. 10.5 a. stby.; 34 a. trans. Tubes: 
same as No. FFM45-150B Notes: dynamo¬ 
tor supply. Shure mike CB-14A; Mon. Prod, 
temp. cont. crystal. 
Receiver: same as No. FEM 45-1 50B 

NOTE 
Part I of these specifications was published 

in the October issue of I' M-1 \ . The eejuip-
ment manufacturers represented in Part 1 
were: Communicat ions (’ompany. Inc.. Doo¬ 
little Radio. Inc., E'ederal Telephone & Radio 
('orporation. General Electric ( ompany. Har-
vey Radio Laboratories. Inc.. Kaar Engineer¬ 
ing ('ompany. and Link Radio Corporation. 
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Fig. I. This plan drawing shows the compact arrangement of the television area. Stepped up levels are indicated in the section 

FM-TV STATION AT DAYTON, OHIO 
HOW THE AUSTIN COMPANY MET TECHNICAL REQUIREMENTS IN AN ARCHITEC¬ 

TURAL DESIGN ACCEPTABLE IN A RESIDENTIAL AREA— By L. M. DRUCKENDROD* 

IT is a far cry from file radio shacks 
that broadcasters once ran up, to the 

type of const ruction represented by the 
building recently completed for the 
Miami Valley Broadcasting Corpora¬ 
tion's FM and TV transmitters: This 
applies not only to the outward appear¬ 
ance but to the facilities provided. An 
examination of the floor plan, Fig. 1. in¬ 
dicates such postwar innovations as a 
garage for a mobile T\ transmitter, de¬ 
veloping and dark rooms, film projection 
room, an air-conditioning installation, 
and as much space for testing and shop 
equipment as the total area once allo¬ 
cated to an entire broadcast transmitter 
house. 
The WHIG building is also distin¬ 

guished by its outward appearance. The 
simple lines, carried out in brick and 
limestone, were dictated by the fact that 
the location is a residential area, on Day¬ 
ton’s Wilmington Pike. Still, as the 
•Broadcast Division. The Austin Company, Cleve¬ 
land, Ohio. 

accompanying illustrations show, the 
functional plan and convenience of the 
operating personnel were not sacrificed 
in the least particular. 

Studio Section: 

Nucleus of the arrangement is the area 

comprising tin- studio, studio control, and 
sponsor’s room. I lie sectional drawing. 
Fig. I. indicates the 3-level construction. 
Figs. 3 and (> show that the control 
operators look down into the studio, 
w hile observers in the sponsor s room 
look over the heads of the operators. 



Fig. 3. The studios as seen from the sponsor’s room. Note projection room and announcer's booth. Fig. j. View of the boiler room 

Immediately adjaeent to this area are 
the film projection room. Fig. 7, a small 
announcer’s booth, a shop, and space for 
test equipment and storage. By sur¬ 
rounding the television facilities with 
corridors, they are isolated effectively 
from all other activities. At the same 
lime, visitors in the reception lobby can 
see the television stage by looking 
through the rear window of the sponsor’s 
room. 
The same degree of convenience is pro¬ 

vided by putting tile property-storage 
and garage areas adjaeent to the studio 
at the rear. This permits the transfer of 
cameras and other equipment between 
the studio and the mobile unit with a 

minimum of time and effort. If heavy 
items must be brought into the studio, a 
truck can be backed right up to the door, 
and access is provided for programs in¬ 
volving automobiles, as shown in Fig. 8. 
Program production experience indi¬ 

cates that the studio space provided is 
adequate for such shows as will be origi¬ 
nated locally. As is shown in Fig. 1, the 
room is 30 by 49 ft., with a ceiling height 
of 20 ft. Floor and lower walls are con¬ 
crete, the former painted a soft gray, 
and the latter blue-gray. The upper 
walls have acoustic treatment on three 
sides, comprising alternate bands of per¬ 
forated and flat asbestos cement board. 
The announcer’s room has large win¬ 

dows opening into th«' studio and control 
room, and a narrow window, visible in 
Fig. 7, into the projection room. Under 
this arrangement, the announcer and the 
program director have complete visual 
as well as voice communication. 

Transmitter Installation: 

Figs. 9 and 10 show opposite sides of the 
transmitter control room. On the left in 
Fig. 9 is the Western Electric FM trans¬ 
mitter, with the RCA television trans¬ 
mitter on the right. Additional TV units 
can be seen in Fig. 10. The control con¬ 
sole is also an RCA installation. Re¬ 
movable floor plates cover the ducts 
which carry power, video, audio, ami 

Fig. 7 RCA film and slide projection equi pment. Fig. 8. Mobile 71 unit, anil view of the studio through the service entrance 



control «ires. Acoustic wall tile painted 
pastel blue combines with the red asphalt 
tiling to create a very agreeable effect. 

Eig. 5 shows the rear of the EM trans¬ 
mitter, ami the manner in which heat 
produced by the tubes is vented to the 
outside, during warm weather, or re¬ 
turned for use in heating the studio dur¬ 
ing cold weather. The sideband filter is 
located at the extreme left, with the 
transmission line in the foreground, 
above. In the background at the left is 
a ventilating unit with a capacity of 
7,850 cubic feet per minute. 

Heating and Ventilating: 

I he principal heating and air-condition¬ 

ing equipment for the building is located 
in the boiler room, Eig. I. Heat is pro¬ 
vided by a Bryant gas-fired boiler, which 
can be seen through the doorway. A 
pair of Frigidaire compressors, operating 
in tandem, furnish 25 tons of refrigera¬ 
tion for the McQuax air-conditioning 
unit. 

Ihis has been mounted on a concrete 
floor slab directly above the boiler room. 
The system handles approximately 7,000 
cubic feet per minute, regulated by econ¬ 
omizer controls. It serves the television 
control room, announcer's booth, trans¬ 
mitter control room, film-processing area, 
and the mechanical shop. A corner of 
the water-cooling tank for the television 

transmitter can be seen on the left, and 
a portion of the studio-return air duct in 
the foreground almvr. 

Future Expansion: 

Although the facilities provided in the 
WIIIO building are complete ill everj 
detail, a study of the plan will reveal 
that it was laid out with an eye to tin 
possibility of future expansion. I his is 
an important consideration in all new 
station const ruction, for broadcasting is 
a dynamic business, and experience has 
proven again and again that what max 
seem more than adequate at the begin¬ 
ning may be outgrown within a few 
years. 

Ilf/. !l IF. E. transmitter and HC t transmitter and operator's console in control room. Fly. It). Opposite dew of control room 
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FCC Commissioner Sterling: 

Addressing the 33rd annual convention 
of the National Association of Taxicab 
Owners, at Buffalo: "Within .5 years, a 
taxi without a radio will be as rare as a 
surrey with the fringe on top. . . . Two-
way radio eliminates great economic 
waste, since K)r; of all taxi mileage, run¬ 
ning into millions of miles, has been dead 
mileage.” 

Audible Warnings for Pilots: 

The Boyal Aircraft Establishment at 
Farnborough. England, has developed a 
warning system, based on the use of 
phrases recorded on plastic tape, to tell 
pilots what has gone wrong when equip¬ 
ment failures occur in the air. Operation 
of the system was demonstrated at the 
recent Radiolympia show in London. 

Broadcast Equipment Sales: 

Shipments billed by UMA members in 
the first 6 months of '19 show AM trans¬ 
mi Iters $552.<MM>: FM transmitters $5 18.-
000; studio ecpiipment 81 .¿0 1.000; ami 
antennas and lowers $293.000. The KM A 
report lumps TV transmitters, antennas, 
and associated items in a single figure 
of .$531,000. 

300 Phonevision Sets in Chicago: 

Early next year. 300 Zenith Phonevision 
T\ sets will be hooked up to telephone 
lines, according to an announcement in 
the Chicago Daily .Vias. Set owners who 
ask Central for a connection to receive 
a feature movie will be charged 81 on 
their telephone bills. During the Phone-
vision reception, incoming and outgoing 
callscan be handled without interruption. 

Jim Lansing. 1902-1949: 

President of James B. Lansing Sound. 
Ine., passed away suddenly at his ranch 
in San Marcos, Calif., on September 29. 
In 1927, he founded the Lansing Manu¬ 
facturing ("ompany which, through con¬ 
solidation. became the Altec Lansing 
Corporation in 19U. lie served as vice 
president until resigning in ’46. Iwo 
years ago. he formed the new company 
which bears his name. Now. Jim Lansing 
has been succeeded by William II. 
Thomas, formerly secretary-treasurer. 
Leonard Larson will continue as vice-
president and sales manager. 

FCC Television Hearing: 

In case you have wondered why we 
haven’t undertaken to report on the T\ 
hearing in detail: The only thing about 
the proceedings that has impressed us is 
its tremendous cost to the industry. As 
for the testimony, it seems to be impor-

"Eager bearer ain't he? 

taut only as a record for the FCC files. 
We still do not expect that color will be 
authorized on VHF. Privately, we'd pul 
a little money on that opinion. Publicly, 
we admit frankly that it’s only an 
opinion, and one which may prove to be 
ISO out of phase! 

FM for Guided Missiles: 

It seems as if practically every new 
radio development is being built around 
the use of FM. Latest to come to our 
attention is tin* application of FM to 
guided missiles. Reason is that this sys¬ 
tem is less subject to interference. 

Further Progress: 

Robert Olds, TV film production man¬ 
ager for BBDO. recently told members 
of the National Television Film Coun¬ 
cil that the agency men are completely 
baffled over the poor home reception of 
some spot commercials that look simply 
beautiful in the studio picture monitors. 
Well, well! Those agency men are really 
alert. Next thing you know, one of 
them will discover just how interference 
and fading on AM louse up some of the 
audio shows that sound so delightful in 
the studio speakers! 

A. E. Bennett: 

Former electronics consultant with the 
Air Force, and recently chief engineer of 
Hoffman Radio, has joined Audiograph 
Company. San Carlos. Calif., as chief 
engineer and general manager. 

August Receiver Tube Sales: 

Above July by 3.1 million, to a total of 
13.505.910. according to RM A figures. 
I bis was 3.1 million below August '48. 
I'he breakdow n shows 9.659.033 sold for 

new sets. 2.788,821 for replacements. 
779,81) for export, and 278.272 to Gov¬ 
ernment agencies. 

Mobile Radio for Nebraska: 

Consumers Public Power District, with 
headquarters in Columbus. Neb., will in¬ 
stall fixed stations at 28 offices through¬ 
out the state, and mobile units on 155 
service trucks and passenger cars. Mo¬ 
torola ecpiipment will be used. 

Logging FM Stations: 

With so many FM stations coming in on 
our Zenith Major set, the distaff side of 
our house has had trouble keeping up 
with them. We've solved that problem. 
I sing some fine sandpaper, we removed 
the lacquer from the metal scale. Now 
the surface takes and holds pencil marks 
which indicate the points at which the 
important stations come in. This has 
proved to be a very practical idea. 

TV Set Production: 

According to vice-president R. A. Graver. 
Admiral produced 57 G of all T\ phono 
combinations built during the first 6 
months of this year, ami 23G of all T\ 
sets. 

Microwave Relay for KNBC-FM: 

An REL link, operating on 946 me., has 
been installed to carry programs from 
the San Francisco studios to the trans¬ 
mitter on San Bruno Mountain. Airline 
distance is 6.9 miles. 

Change of Address 

Executive offices of the Du Mont re¬ 
ceiver sales division have been moved 
from 515 Madison Avenue. New Aork 
City, to the new plant at 35 Market 
Street. East Paterson. N. J. The phone 
is Sherwood 2-7 KÏ0. 

Mobile Radio Production Moved: 

Raytheon mobile radio ecpiipment. pre¬ 
viously manufactured at the Belmont. 
Chicago plant, will soon be produced at 
Raytheon's main factory in Waltham, a 
suburb of Boston. The entire operation 
w ill be under Ray Ellis, vice-president in 
charge of flic ecpiipment sales division. 

Audio Equipment Shift: 

Western Electric has withdrawn from 
commercial activities in microphones, 
speakers, and disc reproducing ecpiip¬ 
ment. I nder an agreement effective last 
October 1. Altec Lansing lias acquired 
all the rights, designs, and tools for 
manufacturing those W. E. items, so that 
they will still be available to the trade 
Sales and service will be handled by 
Graybar Electric, as in the past. 

20 FM and Television 



NEWS PICTURES 

1111 the new DuMont plant al East 
, Paterson, X. J., formally dedicated 

on September 2(1. there are 1**4 miles of 
conveyors to move TV sets. 

2 '1'wo of the 17.5-ft. assembly lines at 
, the DuMont plant. This building 

occupies 480.000 square feet, employs 
*2,700 workers, has no time clocks. Since 
the company started 1!) years ago with 

chief cameraman, 
aperture, with a 
from 3 to 8 ins. 

This lens has an /3.1 
focal length variable 

5 A new console-type tape recorder, 
, manufactured by the Audiograph 

Company. San Carlos. Calif., lor studio 
use. Mechanical and electrical design 
features are intended to meet all require¬ 
ments of professional tape recording at 
tape speeds of either 7*/^ or 15 inches per 
second. 

ï Part of the color television equip-
/, ment set up by RCA at the Ward-
man Park Hotel. Washington, for dem¬ 
onstrations during the current FCC hear¬ 
ings on TV. The installation includes 
two color cameras for live studio produc¬ 
tions, another for color film, and a fourth 
for color slides. 

8 A general view of RCA s color tele-
, vision demonstration equipment at 

Washington. Ray D. Kell, head of the 

four employees, there has never been a 
work stoppage due to a labor dispute. 

3 In this section of the DuMont plant, 
, Inputuner head-end assemblies are 

carried on conveyors past a double line 
of test positions. 

4 Don Lee station KTSL is using this 
, Elect ra-Zoom TV lens invented by 

Joseph B. Walker, who appears in this 
picture, ami IL I. Smith, the station s 

6 When officials of the Providence 
, Journal station WPJB were unable 

Io buy FM automobile receivers to check 
and demonstrate their wide coverage, 
they engaged Barber & Howard, of West 
crly. R. !.. to develop this ll-tube car 
set. It times over the entire FM band 
without any interference from the 
ignition system. In this photograph, left 
to right, are: receiver engineer Charles 
Snell, 'talion manager II. William Kos¬ 
ter. and W PJB engineer George Sharpe. 

TV section al the RCA Princeton Lab¬ 
oratories. stands before the monitor. 

9 This picture shows the interior of 
, the RCA color television camera. It 

lias Iwo dichroic mirrors which allow 
green rays to pass through to the lens of 
the center orthicon tube, while reflecting 
red rays, via a silvered mirror, to the 
right hand tube. The blue rays are re¬ 
flected by another mirror to the lube al 
the left. R. C. Webb is at the camera. 



BUILDING CUSTOM-RADIO BUSINESS 
MORE PEOPLE ARE SEEKING BETTER PERFORMANCE AND GREATER VALUE THAN 

ARE AVAILABLE IN FACTORY - BUILT CABINET MODELS — By ULRIC J. CHILDS* 

LAST February, in the Audio Section 
of FM-TV, John Van Buren seid 

forth at some length on the superior 
performance and lower cost of custom-
built radio phonograph installations as 
compared with commercial designs.' I 
must say that I concur with him. 
In fact, during the years that I have 
been handling custom radio equipment, 
I have built my business by demonstrat¬ 
ing substantially finer reproduction 
quality than is delivered by much more 
expensive factory-built, cabinet-type in¬ 
struments. 
And when I say "substantially finer 

reproduction" I don’t mean some slight 
improvement that different listeners 
might argue about. I am referring to a 
degree of difference that is obvious to all 
listeners. 

Basic Requirements: 

Such installations, of course, call for top 
quality circuits and components. In my 

*1601 First Avenue, New York City. 
'“Cost vs. Quality in AF Circuits” by John M. 
Van Buren, IMTV, February, 1949. 

installations, I use Browning RJ-HA 
FM-AM turners, all-triode 15- or 30-watt 
amplifier of my own design, and mag¬ 
netic pickups. I don’t use the ultra-
expensive types of speakers for a very 
practical reason. Given a really fine am¬ 
plifier, the extra cost of such speakers 
amply isn't justified by the results. 

I often demonstrate this in a way that 
amazes my clients. [ put my arm tightly 
around a cheap 8-in. speaker, and let 
them hear it on phonograph music. 
Driven by an ordinary amplifier, such a 
speaker with practically no baffle woidd 
have no bass at all. but with a really ade¬ 
quate amplifier the quality from even an 
inexpensive speaker is remarkably good. 
This is one way of showing the capabili¬ 
ties of the amplifier design I use. 

Amplifier Design: 

Both radio and record reproduetion are 
specified for most installations. This 
calls for a pre-amplifier and equalizer 
ahead of the main amplifier. The equal¬ 
izer is used only to provide the adjust¬ 
ment made necessary by the various 

recording techniques. It is not used in 
conjunction with radio reception because 
the transmitted quality of radio pro¬ 
grams cannot be improved upon. This is 
particularly true of FM, where noise is 
completely limited by the Browning 
tuner. 

Usually, the pre-amplifier unit serves 
as a remote control. It has two equalizer 
controls with ¿II positions, an on-off ami 
radio phonograph switch, and fully-com¬ 
pensated volume control to maintain 
proper balance between treble and bass, 
regardless of reproduction level. The 
effect of completely eliminating bass re¬ 
sponse, characteristic of conventional 
volume controls at low-level settings, is 
thus avoided successfully. Hence, there 
is no need to run up the volume to get 
the best reproduction. This compensa¬ 
tion is so perfect that, when the volume 
is reduced, it creates the impression that 
the speaker is actually being moved away 
from the listener. Two or three tubes 
are used in the pre-amplifier, in a circuit 
that provides cathode-follower output. 
The amplifier is an all-triode design, 

Fig. 1. Changer, Browning FM-AM tuner, and Magnecord recorder in an antique cabinet. Fig. i. Similar units in a custom-built cabinet 



Fig. 3. In this instrument, the equalizer is belote the Browning FM-AM tuner. Figs. J, Õ. The doors make this an audio or video set 

with 7 tubes in the 15-watt anil 11 tubes 
in the 30-watt model. Cross-coupled, 
cathode-follower input insures perfect 
balance between the two sides of the 
push-pull circuits. Cathode-follower out¬ 
put circuits are used to attain* output 
regulation of 1 db. With such an ampli¬ 
fier, it is not necessary to use a reflex 
baffle for the speaker mounting. All 
hangover effects are completely avoided, 
and the resulting lifelike crispness 
throughout the audio spectrum is truly 
amazing. 

Tape Recorders: 

Frequently, my customers want record¬ 
ers. In such cases. 1 supply Magnecord 
units. Sometimes they are only used to 
record off-the-air programs. In other in¬ 
stances, the owners want microphones, 
so they can record their own material. 
Even in case the improved audio quality 
of tape is not specified, 1 recommend 
it in preference to wire because the 
former is easier for non-professional peo¬ 
ple to handle. 

Types of Installations: 

The different types of custom installa¬ 
tions fall into three general categories. 
These arc: 

1. Equipment installed in special 
pieces of furniture already owned by cus¬ 

tomers: A typical example is the antique 
chest shown in Fig. 1. The record 
changer. FM-AM tuner, and tape record¬ 
er are all accessible from the top. with 
the amplifier mounted below, and the 
speaker behind one of the doors. 

2. Equipment installed in made-to-
order cabinets: Jobs of this sort are illus¬ 
trated in Figs. 2 to 5. This, of course, 
is a practical way for a client to meet 
the problem of furniture design, although 
it adds substantially to the price. Like 
most producers of custom installations. I 
am not equipped to build cabinets, nor 
would it be economical, in the long run, 
to set up for this work. Another consid¬ 
eration in a high-rent area of New York 
is the expense of the extra space required 
for woodworking machinery. Therefore. 
I have this work done by a cabinet¬ 
maker"’ who is very well aware of the 
absolute need of stout construction and 
the elimination of all loose joints that 
might rattle in response to speaker 
vibrations. 
Such installations range over a wide 

variety of designs, both as to cabinets 
and the facilities provided. Figs. 4 and 
5, for example, show a combination of 
audio and video equipment. Sometimes 
the speakers are mounted in the cabinets, 
sometimes the equipment and the speak-
-Bates & Bates Company, 152 E. 129th St., N. Y. 

ers are at opposite ends of the room. 
3. Equipment built into permanent 

cabinets or storage walls: Very often, 
clients do not want to use furniture 
pieces at al). Then the speakers must be 
mounted in wall-openings or in unobtru-
sive cases with the openings disguised by 
overall cloth covering. Careful planning 
and considerable ingenuity is called for. 
in order to fit the radio and audio units 
into existing shelves or closet space 
where it will be accessible and sufficient¬ 
ly ventilated. However, there seems to 
be a way out every time. 

It is my practice, wherever practical, 
to recommend that the speaker be lo¬ 
cated at some distance from the receiver 
and record-player. Thus the controls can 
be at the most convenient point of ac¬ 
cess, anil the speaker where it can be 
heard to best advantage. Also, and this 
should not be overlooked, the separation 
of set and speaker provide a degree of 
flexibility which women appreciate when 
they change the arrangement of their 
living room furniture. 

Building Custom Business: 

Occasionally I am asked: "How do you 
get orders for this kind of radio work? 
Where do you find your customers?” The 
truth is that I seldom seek clients. For 

(Continued on page 3?) 

Fig. 6. Individual sound installations at Doubleday Book Shop's record department. Fig. 7. Buttons cut hi any one of eight records 



PORTABLE TAPE UNITS 
THE DESIGN OF THESE PRESTO UNITS IS DICTATED BY 

FIELD OPERATING EXPERIENCE— By ALFRED JORYSZ* 

IN any completely new equipment, the first models reflect the designers' idea 
as to the manner in which he expects 
them to be used, and such special re¬ 
quirements of service as can be antici¬ 
pated. However, when new equipment is 
widely adopted by an industry, the users 
develop their own operating techniques, 
and their own ideas as to modifications 
that will best suit their needs. 

This has been specifically true of tape 
recorders since they have been so widely 
used by broadcast engineers, and to the 
virtual exclusion of wire types. Thus 
it has been possible to survey the estab¬ 
lished requirements for the performance 
and application of portable tape record¬ 
ers. and to produce a new design which 
includes all the features indicated by ex¬ 
perience, and omits those found unneces-

•Development Engineer. Presto Recording Cor¬ 
poration. Box 500. Hackensack. N. J. 

sary. That, briefly, is the background 
story of the Presto PT-900 equipment. 

Fig. 1 shows the recorder, which is 
contained in one case, while the power 
supply. Fig. and the amplifier section. 
Fig. 3. lock together to form the second 
case. Fach weighs less than 40 lbs., 
making the total weight under HO lbs. 

Design of the Recorder: 

I he recorder unit contains the reels and 
motor drive, separate heads to erase, 
play, and record, a movable tape guide 
to save wear on Ihe heads during fast 
rewind, a switch to select either or 
15 inch-seconds drive, a control lever 
which can be set to rewind, stop. play, 
or record, and circuits for erase and bias 
supplies. It is not necessary to use the 
unit in a vertical position, as it is de¬ 
signed to operate at any angle. 

Both Ihe reels and the main capstan 

Fig. 7. Important feature of this tape recorder is the use of three separate heads 

are driven through a system of idlers by 
a single two-speed hysteresis-type syn¬ 
chronous motor, operating at 900 or 
1.800 BPM. This has proved entirely sat¬ 
isfactory for reels up to 7 ins. in diameter, 
which this equipment accommodates. Re¬ 
wind speed is about 15 times the normal 
operating speed, and the fast forward 
speed is about 5 times normal. Of course, 
there is much to be said for the use of 
three separate motors, but Ihe resulting 
space ami weight requirements prohibit 
such a drive in a machine that operators 
will consider as being actually portable. 
The use of three separate heads for 

erase, record, and playback, offers ad¬ 
vantages in both audio performance and 
flexibility of operation. The best record¬ 
ing and playback heads are of dissimilar 
designs. Any combination head, there¬ 
fore. must be a compromise between the 
optimum characteristics available in 
separate heads. Another advantage is 
that, with a separate playback head, an 
azimuth adjustment is provided. 

Operationwise, with the playback head 
following the recording head, it is pos¬ 
sible to monitor the tape, rather Ilian the 
amplifier driving the recorder. In the 
latter case there is the disadvantage that 
the operator always hears the program, 
even though the recording head is pul¬ 
ling nothing on Ihe tape! 

Power Supply and Amplifier: 

Voltage regulation in Ilie power supply, 
Fig. i. delivers a constant output at line 
voltages of 100 to 130 volts. DC is pro¬ 
vided for Ihe filaments of the first-stage 
tubes of the amplifiers. All connecting 
cords can be stowed away in the lower 
section of the power supply case. 
The amplifier unit contains Ihe sepa¬ 

rate record and playback amplifiers, with 
input channels for three microphones 
and one line, and a built-in high-imped¬ 
ance bridge for the line. The upper 
knob at the left is the equalizer control 
for remote. 7%-in.. or 15-in. tape op¬ 
eration. At the right is the switch for 
the VC meter which indicates Ilie level 
at remote, record, and playback opera¬ 
tion. and the bias and erase current. 
Aero" Ihe lower part of Ihe panel are 

(Concluded on page 30) 
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DESIGN OF RECORDING SYSTEMS 
PART 2: THIS DETAILED DESCRIPTION OF A COMMERCIAL RECORDING STUDIO 

SHOWS THE VERSATILITY OF UNITIZED EQUIPMENT— By LEON A. WORTMAN* 

LAST month, the author discussed the 
1 t basic elements of professional re¬ 

cording installations. Part ‘i undertakes 
to show how these I I units, represented 
in Fairchild recording equipment, can be 
arranged in a typical commercial studio. 
The installation shown in the accom¬ 
panying illustrations called for complete 
equipment tor cut ting original and master 
disks, instantam ous audition disks, and 
dubbings to afford a program service for 
commercial broadcasters. Extremely ver¬ 
satile facilities were necessary, since the 
programs were to include dramatic pres¬ 
entations. comedy, musical variety, disk 
jockey, and personality interviews, rang¬ 
ing from 5 minutes to 1 hour in length. 

In such an installation, program ma¬ 
terial must be recorded on both tape 
ami disks: tape, so that the program ma¬ 
terial can be edited lor time ami context: 
disks for cutting masters of the program 

Fiy. I. A rrani/emeiit oj Ilie control room ami stndio .1. material originally recorded on tape. The 
character and variety of the programs re¬ 
quire multiple-channel mixing of sound 
effects, voices, and music. This installa¬ 
tion. therefore, represents an excellent 
example of unitized design application 

Technical lleta Division, Fairchild Recording 
Equipment Corp.. Whitestone, N. Y. 

because of the extreme degree of flexibil¬ 
ity required. 

Plan of the Installation: 

Floor space was acquired for the con¬ 
struction of i studios, a control room, 
cutting room, echo chamber, library, of¬ 

fices. and storage space. Studio A. 2(5 
by 30 ft., is used for musical and dra¬ 
matic shows. I’tility studio B. for inter¬ 
views and disk jockey shows, is 15 by 12 
ft. Ceilings are 15 ft. high. Wall and 
ceiling panels of 3-in. Fiberglas are cov¬ 

ered with Monk's cloth. Doors are felt 
lined and sound-trapped. 

Ilie control room. 11 by 11 ft., is 
shown in Fig. 1. This is adequate for a 
combination operator's console ami pro¬ 
ducer's desk, with seating facilities for 
observers. The window separating the 

The author is at the mike 

control room ami studio A is constructed 
of 2 panes of glass al non-parallel angles, 
to break up sound reflections ami in¬ 
crease the effective acoustic isolation be¬ 
tween the two rooms. The felt strips on 
which the thick glass panes are mounted 
practically eliminate sound conduction. 
The culling room. Fig. 2. is adjacent 

Io Ilie left wall of lhe control room. A 
small 2-pane glass window provides 
visual communication between control 
and recording engineers. 

Fig. 3 is a block diagram of the com¬ 
plete installation. It should be noted 
that the entire facilities are made up 
from the basic equipment units previous¬ 
ly descrilmd. All preamplifiers, booster 
and power amplifiers, ami power supplies 
are stock items. The mounting trays and 
panels for Ilie basic plug-in units require 
no more than inter-wiring. The only de¬ 
viations from standard Fairchild produc¬ 
tion equipment are the control room con¬ 
sole and the small consolette between the 
turntables in the culling room. 

Control Room Equipment: 

The control room is equipped Io mix 
audio from five separate signal sources 
simultaneously. The operator, scaled at 
the console, has all controls and the 
patch board within arm's length. The 
table surface is at a slight incline, with 
the mixing controls mounted on a steel 
panel at the center. The operator, by 
pivoting his forearm, can easily handle 
the 5 mixing controls ami master atten-

Xovcmber 1949— formerly FAI. ami FM Radio— Elix tronk s 



uator. Tile VU meter panel carries the 
master AC switch for the audio equip¬ 
ment. On the same panel is a lever type 
switch for actuating the talkback circuit. 
1'his switch energizes two relays. One 
transfers the input of the control room 
monitor amplifier to the output of the 
talkback microphone preamplifier. The 
other relay transfers the output of the 
control room monitor amplifier to the 
cutting room talkback speaker and to a 
talkback speaker in studio A. 
The VU meter can be transferred, 

through the patch board, and inserted 
across three audio lines. A 3-position 
switch immediately to the left of the 
meter enables instantaneous VI' readings 
of the three audio channels. The panel 
to the right of the meter panel carries 
the gain controls for the input and out¬ 
put audio channels of the echo chamber, 
control room, and studio monitor loud¬ 
speakers. The panel to the left of the 
meter panel carries the patch board 
jack strips. 

Fig. 4 shows a section of the cabinet 
space of the console table with the front 
access door removed. All units plug into 
the mounting trays, which, in this in¬ 
stallation. are mounted on three levels. 
Details of the trays and plug-in units 
are shown in Fig. 5. I lie top level con¬ 
tains the line or output amplifier for the 

Fig. Plug-in units under control desk 

console, which feeds the cutting room. 
Beside this is the talkback microphone 
preamplifier and another output ampli¬ 
fier which doubles as the talkback power 
amplifier and the control room monitor 
amplifier. The two talkback relays and 
a loudspeaker matching transformer are 
also located on the top tray. 
The middle tray contains the echo 

chamber audio channel, comprising two 
preamplifiers and two line amplifiers. 
The bottom level carries the power sup¬ 
plies. illustrated in Fig. .5, for the audio 

equipment in the control room. Fig. 4 
shows one of the units removed to dem¬ 
onstrate the plug-in method. The 5 
microphone preamplifiers for studio \ 
and the talkback microphone preampli¬ 
fier are all of the type illustrated in Fig 
5. They plug into one mounting tray 
in the console cabinet. Fig. 3 indicates 
the extensive patch sy stem provided for 
the control room. 
On the wall above the observation 

window arc signal lights for standby and 
go-ahead cues. In addition, telephone 
communication is provided between the 
cutting room, control room, and offices 

Cutting Room Installation: 

Four tie lines connect the control room 
with the cutting room. Fig. 3. However, 
as Fig. 3 indicates, the audio rack in the 
recording room can be operated for cut¬ 
ting purposes independently of the con¬ 
trol room audio equipment. The advan¬ 
tage of this plan is the realization of the 
most efficient use of studio and electrical 
equipment from the time standpoint. For 
example, a program cast can be re-
hearsed under the ideal conditions of 
production from the control room moni¬ 
tor. while the cutting room is being 
used for editing, dubbing, and cutting 
program material previously recorded. 

The equipment is arranged in a U. to 
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New Higher Power 
Electron Tube with 

All-King Seals r 

Now Available for Full Power 
Operation Up to 110 mes/sec. 

The availability of the Machlett 
ML-354, a compact, super-power water 
and forced-air cooled triode for opera¬ 
tion up to 110 mcs/sec. in FM, AM, 
TV and industrial service is a con¬ 
tribution of significant proportion to 
progress in all fields of electronic de¬ 
velopment. The tube is provided with 
coaxial filament, grid, and plate seals, 
making it ideally suited to cavity¬ 
type circuits. 

Superior Design Features 
Developed to satisfy the need for 

higher-power electron tubes in broad- I 
cast, communications, research, and 
industrial services, this all-ring-seal 
triode is of a balanced electrical and 
mechanical design. Its low plate im¬ 
pedance makes it ideally suitable for 
broad band applications. All electrodes 
mount directly from heavy copper 
cylinders, resulting in a structure 
which is far superior, electrically and 
mechanically, to conventional water-
cooled electron tube design ; all glass-
to-metal seals are of Kovar, and the 
large diameter seals give increased 
strength and freedom from excessive 
heating at electrode contacts. The tube 
incorporates a high-conductivity, 
heavy-wall copper anode. The integral 
anode water jacket and quick change 
water-coupling, contribute to easy and 
rapid tube replacement. The cathode 
is a 16 strand self-supporting tho-
riated-tungsten filament, completely 
balanced and stress-free throughout 
life. The rigidly supported grid and 
cathode are designed to give uniform 
anode heating. The grid is capable of 
unusually high heat dissipation con¬ 
tributing to maximum stability of 
tube performance and circuit opera¬ 
tion. 

Wide Application 
The foregoing design features and 

characteristics are incorporated in 
the ML-354 triode, developed by 
Machlett Laboratories, Inc., Spring¬ 
dale, Conn. The ML-354, having basic 
design features usable over a wider 
range of power and frequencies than 
has been heretofore available in tri¬ 
odes, finds applications, among others, 
in high-power AM, FM and TV broad¬ 
casting, cyclotron and synchrotron 
oscillators and in induction and dielec¬ 
tric heating. 

DESCRIPTION 

The ML-354 is a compact, general purpose, high power electron lube 
designed for operation al full power up to 111) mcs/sec. It is an all-ring-seal 
water and forced-air-cooled triode capable of giving in excess of 50 kilowatts 
output power at 108 mcs/sec. in grounded grid circuits with 10 kilowatts 
driving power. Considerably higher power is available at lower frequencies. 
This tube is ideally suited for cavity operation, and its low plate impedance 
is advantageous for broad band applications. Features include Kovar glass-
lo-melal seals, sturdy electrode structures, integral anode water jacket, and 
quick change water coupling. I he cathode is a stress-free self-supporting 
thoriated-tungsten filament. 

GENERAL CHARACTERISTICS 

Electrical 
Filament Voltage 12.5 volts 
Filament Current 220 amps 
\mplification Factor 25 
I nterelectrode Capacitances 

Grid-Plate 65 uuf 
Grid-Filament 83 uuf 
Plate-Filament 2.4 uuf 

Mechanical 
Mounting \ ertical. Anode Down 
\\ ater-llow on Vnode 

for 75 KW Dissipation 45 gpm 
for 50 KW Dissipation 30 gpm 

Air Flow on Seals 
to limit glass to 165 C. 220 cfm 

i\et Weight, approximate 40 lbs 

MAXIMUM RATINGS: Radio-Frequency CW Oscillator 
Max. Freq. Max. Freq. 
50 mes/»ec. 110 mcs/sec. 

DC Plate Voltage 15 9 kVdc 
DC Plate Current . 13 13 Ade 
DC Grid Voltage . -1.6 -1.6 kA de 
DC Grid Current 2.5 2.5 Ade 
Plate Input 195 
Plate Dissipation io 

For complete technical data on the ML-354 high power, 
all-ring-seal triode, write to Engineering Department. 

MACHLETT LABORATORIES, INC. 
Springdale, Conn. 

OVER 50 Y E A R 5 OF ELECTRON TUBE EXPERIENCE ■^CHLEH 
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/«/■ hairchild pluy-in units, left to riyht. model Hue am ph fier. tit I preamplifier, pluy-m mountiny. and lidh power supply 

facilitate one-man operation. Along Ilie 
right wall are two disk recorders, shown 
in detail in Fig. <». These units operate 
at ,8 or 33 I 3 Kl’M. 1 he feed-screw 
drive mechanism is unusual, in that it 
affords continuous and instantaneous va¬ 
riation of cutting pitch from Sit to over 
500 lines per inch. Thus, standard and 
microgroove disks can be cut on one ma¬ 
chine. and inordinately high average 
audio levels can be handled by varying 
the cutting pitch with relation to the 
modulation level, decreasing the number 
of lines per inch as the audio level in¬ 
creases. thereby avoiding overcutting. 
This method, rather than c'osely riding 
the gain control and destroying the nat¬ 
ural dynamic range, results in transcribed 
programs that delight the critical lis¬ 
tener. and gain much in signal-to-noise 
ratio. 
The tape recorder, at the left side of 

the room, has input and output gain con-

tro's and a VC meter conveniently 
mounted on the s'oping front panel. 
Along the back wall are Iwo transcrip¬ 
tion turntables. Pickups with 1-, ‘2.¿-
and 3-mil sti'ii are provided for the con 
tinuous dubbing of transcribed programs 
in Iwo or more parts. Mounted on the 
top of each cabinet is a preamplifier-
equalizer. The arrangement can be seen 
in Fig. 7. Fig 8 shows the comp'ete unit. 
The line level output from I he play¬ 

back tables is used lo an interesting ad¬ 
vantage. A mixing eonsolette was con¬ 
structed and placed between the two 
turntables. Each output is brought up 
to this conso'ette and fed to a variable 
attenuator. The variable attenuators 
feed a line amplifier, the output of which 
can be patched to disk recorders, tape 
recorder, or monitor channels, sing'y or 
simultaneously. A volume indicator 
meter, calibrated in VC ami mounted on 
the eonsolette. permits the precise ad-

juslment and equalization of audio levels 
from the output of the pickup pre¬ 
amplifier-equalizers. The method of inter¬ 
connecting can be seen in Fig. 3. 

Iwo power amp'ifiers. Fig. 9. are 
mounted in the audio rack. They feed 
the cutterheads of the two disk record¬ 
ers. A third power amplifier, mounted 
in the same rack, can be patched as a 
spare recording or monitoring amplifier 
channel in any emergency. An isolation 
pad is normailed through the input of 
this utility amplifier so that it can be 
inserted across any channel without up¬ 
setting impedances or levels. 

Automatic diameter equalizers and 
NAB equalizers are incorporated in the 
system, with in-out switching brought to 
a convenient panel on the cutting room 
rack. The block diagram. Fig. 3. shows 
that recording channels for the disk and 
tape recorders have bridging inputs. Each 
input and output channel normals 

1 iy. a. I he Fairchild model Hi recorder prorides instantaneous and con¬ 
tinuous variation of the cutting pitch. Fly. '. Transcription turntable 

has a preamplifier-equalizer at the front right corner of the cabinet 

1)1 and Television 



Tapa Great New Market 
WITH THIS 

Most Sensitive FM Radio Ever Built 
FOR THE PUBLIC! 

NEW 
ZENITH 

"MAJOR" 

ONLY 

s39,s * 

It's actually 10 times more sensitive than the average of 16 other 
FM radios tested. So this all-new Zenith "Major” greatly 
extends the range of FM reception .. . creates thousands of 
new prospects for you ... opens up a rich new market that's 
just waiting to be tapped ! 

The "Major" gives superb performance even in remote 
"fringe" areas where static and interference make ordinary 
radios useless. Yet it's priced so lore anyone can afford it. Fea¬ 
ture the Zenith "Major"— and cash in on the most terrific 
profit opportunity in radio today! 

New "Medallion” 
Big value at low cost! Genuine Zenith-
Armstrong FM with exclusive "Power-Line” 
Antenna, just plug in and play ... sensational 
Zenith Long Distance AM . . . new "Cut-
Away” Dial for easier tuning . . . Zenith 
Wavemagnet . . . Alnico S Speaker . . . smart 
swirl plastic cabinet. AC, DC. $4995* 

New "Super-Triumph” 
Terrific FM-AM "buy”! Has neu super-sensi-
tii e Zenith- Armstrong FM with "Power-Line” 
Antenna, and Zenith’s famous Long Range 
AM. Exclusive Wavemagnett . . . big Alnico 
5 Speaker . . . improved tone control ...’ Cut-
Away” Dial, so easy to see and tune. ..on/off 
indicator. Swirl walnut or white plastic cabi¬ 
net, Flexo-Grip handle. AC. DCCEQQR* 

(White plastic $62.95*) v U 

New "Symphony” 
Famous for rich, big-console tone! New.supei-
sensitive Zenith-Armstrong FM with patented 
’’Power-Line” Antenna, plus Long Distance 
Zenith AM. Giant speaker, thanks to Zenith’s 
exclusive DialSpeaker design. Zenith Wave¬ 
magnet. Rich swirl plastic cabinet $7095* 
AC, DC. / □ 

(White plastic $82.50*) 

ZENITH HAS THE GREAT VALUES 
^Suggested retail price. West Coast prices slightly higher on Medallion, Super-Triumph 
and Symphony. Prices subject to change without notice. 

ZENITH RADIO CORPORATION • 6001 WEST DICKENS AVENUE. CHICAGO 39, ILLINOIS 
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Fig. 8. .1 preamplifier-equalizer is mounted on each turntable cabinet. Fig. !). Power amplifier used to feed tin eutter head 

through patch terminations. Thus the 
input of any channel can be lifted, trans¬ 
ferred to. and inserted across another 
circuit without upsetting levels or imped¬ 
ances. Multiple, or paralleling jacks are 
used extensively. 
The cutting room monitor amplifier is 

the same type of unit used as a l>ooster 
amplifier for the playback turntable 
pickups and control room line, monitor, 
and talkback circuits. With an overall 
gain of 50 db. an output capability of 8 
watts, and response of 30 to 15,000 
cycles ± 1 db. this unit proves its versa¬ 

tility in an installation such as this one. 
An auxiliary power supply, Fig. 5. for 

the cutting room monitor and pickup 
line amplifiers mounts in the audio rack. 
A rack-mounted audio generator, with 
its output terminating at the patch 
board. provides an ideal means for audio¬ 
level reference adjustments. Four pairs 
of shielded cables, terminating at the 
cutting room patch board, and at the 
control room patch board, are provided 
as utility and spare interconnections. The 
cutting room monitor loudspeaker is a 
Jim Lansing D-1001 woofer-tweeter. while 

the talkback monitor loudspeaker for 
aural communication and cueing from 
control room to cutting room, is a Jensen 
P8SI1 in an 11-81 enclosure. 

It seldom happens that any two in¬ 
stallations for recording studios are just 
alike. However, the foregoing descrip 
tion indicates the imlim ted possibilities 
of adapting the same basic units of equip 
ment to any specific requirements. 
Editors .Vote: The third and concluding 
part will describe another installation of 
an entirely different sort, in which the 
same equipment is employed. 

PORTABLE TAPE UNITS 
(Continued from page 2¡) 

If continuous recording is required, two power supply and amputier section. An 
recording units can be used with one external switch box and the necessan 

tailers for the 3 microphones, master gain 
control for recording, and another gain 
control for playback. 

Since there are two separate amplifiers, 
it is possible, when required, to make a 
recording in the field and. with the moni 
lor amplifier, feed the program back to 
the station at the same time. The power 
supply and amplifier units also constitute 
excellent emergency remote equipment, 
when recording is not required. When 
the equalizer and meter switches are in 
the HEMOTE positions, the amplifier is 
automatically set for flat response, and 
the meter reading is brought to the refer¬ 
ence point for 8 vu at 500 ohms. Fig. 2. Power supply unit. Fig. 1 Ampli¬ 

fier section. The cases fasten together cable receptacles are furnished for 
switching from one recorder to the other 

Both the power supply and amplifier 
are carried on 19-in. panels, suitable for 
rack mounting. The recorder panel as 
mounted in the portable case, is less 
than 19-ins. wide, but a standard rack 
panel can be furnished if it is specified. 
Frequency response is 50 to 8,000 cy¬ 

cles — 2 db at 7^ inch-seconds, or 50 
to 15,000 cycles ± 2 db at 15 inch-sec¬ 
onds tape speed. Signal-to-noise ratio 
is more than 50 db below maximum 
signal. Maximum signal is the level at 
which 100 cycles input produces 2% 
RMS distortion. Playing time is 16 or 
32 minutes. 
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inis uustom-buii.t i s 'i \i la th »n. by uiri< ,i. unit.ns. has a browning rj-12a fm-am tuner using the genuine Armstrong fm circuit 

IT TAKES A BROWNING FM-AM TUNER 
TO SATISFY CRITICAL LISTENERS 

doubt about it. the BROWNING RJ-12A 
FM-AM tuner is custom-built to meet the 

requirements of custom builders! Whatever 
type of installation you want to make, from the 
simplest to the most elaborate, the RJ-12A can be 
coordinated most readily and economically with 
the other equipment you plan to use. 

Circuit-wise, there are feyy cabinet-model sets 
that equal the performance of the AM end. As for 
FM. well, many listeners insist that the only thing 
that can equal this BROWNING is another 
BROW NING. 

That is because the extreme sensitivity and 
the noise-limiting capabilities of the Armstrong 
FM circuit have been so highly perfected in the 
RJ-12A. The long-distance range of this tuner is 
really amazing. The freedom from all background 
noise, due to the effectiveness of the dual limiter. 
adds neyy joy to listening. 

It is not unusual for us to get reports that run 
like this: "A week after I install a BROWNING 
tuner with a high-quality amplifier and speaker. 
the whole family is won over to FM reception. 
I've never known it to fail. ” 

Behind this consistently line performance is 
an important fact well worth remembering: fhe 
same continuous program of refinement, the same 
highly-skilled workmanship, and the same pre¬ 
cision quality control go into BROWNING tuners 
that are represented in this Company’s line of 
laboratory measuring instruments for commercial 
and Government use. 

I'hanks to the enormous demand for these 
tuners, continuous production holds down manu¬ 
facturing costs. In this way. premium perform¬ 
ance is made available without any premium on 
the price. 

This applies to the RJ-12A and RJ-20 FM-AM 
tuners, and the RV-10 FM-only model. We shall 
be glad to send you complete working data and 
prices. Address your request to: 

IN CANADA, ADDRESS: 
MEASUREMENT ENGINEERING, LTD. 

ARNPRIOR, ONT. 
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INLINE' TV ANTENNAS 

Two-Bay 
MODEL 114-302 

Two-Boy Antenna with top and 
bottom bay, connecting rods and 
two 5-foot Lengths of 1%" mast 
without lead-in. Supplies added 
high forward directive gain on. 
all twelve TV dhannels.» 

Amphenol Inline Antennas are manufactured under 
Potent No. 2,474,480. 

The best reception of picture and sound on ALL 
TV CHANNELS is directly dependent upon the me¬ 
chanical and electrical construction of the antenna. 

Amphenol has designed the Model 114-005 IN¬ 
LINE TV ANTENNA after years of study and research 
to meet the strict demands for optimum antenna per¬ 
formance . . . this antenna provides the best in high, 
uniform gain with clear, brilliant reception on all chan¬ 
nels. The Model 114-302 TWO-BAY INLINE TV AN¬ 
TENNA provides added high forward gain for TV sets 
in fringe areas. 

Costly service calls due to antenna maintenance 
problems are eliminated with an Amphenol installa¬ 
tion. The faithful, steady performance of Amphenol 
antennas is the solution for excellent picture reception 
through many years. 

AMERICAN PHENOLIC CORPORATION 

4 aMPHENoT 1830 SO. 54TH AVENUE 

CHICAGO 50, ILLINOIS 

CH ANNEL UNITS 
(Continued from pagt Id) 

iliums, and in order to gain control it be¬ 
comes necessary to add a slope limiter to 
the control circuit. One way to achieve 
such a control is to use an ordinary am-
p'ilier modified by differentiating circuits 
so that the control voltage increases with 
an increase in frequency of the modu¬ 
lating wave. Such a system has the dis¬ 
advantage of slow attack and release 
lime, ami is obviously too cumbersome 
to include in compact mobile and port-
able equipment . 
To comply with the requi remen Is of 

adjacent-channel operations and. more 
recently, with the FCC riding effective 
July. 1950 governing deviation control, 
an instantaneous deviation control has 
been designed and developed to provide 
amplitude limiting and positive slope 
limiting without int roducing time con¬ 
stants for the attack and release of the 
limiter. The circuit is simple enough to 
include in the usual types of base station 
and mobile communications equipment. 

■ dit of s Note: Th e second and conclud¬ 
ing part of this paper trill appear in 
December. 

STATEMENT OF THE OWNERSHIP. MAX 
AGEMEN 1. ( IRCTLATION. ETC.. RE 
(>C I REI) BY THE ACTS OF CONGRESS OE 
ACGIST 24. 1912. AND MARCH 3. 1933 

Of PM axd Television, published monthly at 
(¡real Barrington. Massachusetts, for 

October 17, 1949 
State of Massachusetts 
County of Berkshire 

Betöre me. a Notary Public in and for the 
State and county aforesaid, personally appeared 
Milton B. Sleeper, who. having been duly sworn 
according to law. deposes and says that he is the 
o.vner, publisher, and editor of the /• M and 
Television Magazine and that the following is. 
o the best of his knowledge and belief, a true 
tatement of the ownership, management, etc., 
t the aforesaid publication for the date shown 

!i the above caption, required by the Act of 
August 24. 1912. as amended by the Act of 
March 3. 1933. embodied in section 537. Postal 
Law* and Regulations, to wit: 

1. That the names and aouresses of the pub¬ 
lisher. editor, managing editor. and business 
manager are: Publisher. Milton B. Sleeper. 
Créât Barrington. Massachusetts; Editor. Mil-
ton B. Sleeper, (¡real Barrington. Massachusetts; 
Managing Editor. none; Business Manager. 
Charles Fowler. South Egremont. Massachusetts. 

2. That the owner is: Milton B. Sleeper, db/a 
FM Company. Great Barrington. Massachusetts. 

3. That the known bondholders, mortgagees, 
••nd other security holders owning or holding 
1 per cent or more of total amount of bonds, 
mortgages, or other securities are: None. 

4. That the two paragraphs next above giving 
the names of the owners, stockholders, anil 
<e?urity holders, if any. contain not only the 
list of stockholders and security holders as they 
•ppear upon the books of the company, but also, 
in cases where the stockholder or security holder 
appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of 
the person or corporation for whom such truster 
.s acting, is given; also that the said two para-
• raphs contain statements embracing affiant's full 
knowledge and belief as to the circumstances 
and conditions under which stockholders ami 
security holders who do not appear upon the 
books of the company as trustees, hold stock ami 
securities in a capacity other than that of a bona 
*de owner; and this affiant has no reason to be¬ 
lieve that any other person, association, or cor¬ 
poration has any interest direct or indirect in the 
said stock, bonds, or other securities than as so 
stated by him. 

(Sinned) Miltox B. Sleeper. Owner 
Sworn to and subscribed before me this Seven 

teenth day of October. 1949. 
I Seal] Lillian- Bendross. Notary Public 
Commission expires July 1. 1954. 

CUSTOM BUSINESS 
(Continued from page 23) 

the most part, they come to me. 1 hey 
see and hear installations I have made in 
homes of their friends. They ask ques¬ 
tions. and eventually come to my work¬ 
shop. Needless to say. an important part 
of my re-ponsibilily is the complete satis¬ 
faction of each client, for I must depend 
on the enthusiasm of each one to bring 
me new business. In all modesty. 1 can 
say that I have been successful to the 
point where, recently. 1 was ready to 
solicit business over WABE, the New 
York EM station which is specifically pro¬ 
grammed for music lovers. Eor the bene¬ 
fit of other custom specialists who max 
want to do something similar, here is the 
text of one of my spot announcements: 
"Music lovers who want the finest lis¬ 

tening quality available — this an¬ 
nouncement is for you. I Irie J. ( hild-
oilers just such listening from Ins cus¬ 
tom-built radios and phonographs. He 
designs and constructs his own amplifiers 
in order to provide many features un¬ 
obtainable elsewhere, regardless of price. 
Keally fine music needs and deserve- the 
true reproduction that can be had only 
through the finest equipment. To pro¬ 
duce such radios and phonographs. the 
builder must be not only an able en¬ 
gineer but also an understanding music 
lover. You will find such a person in 
Mr. Childs. His custom-built installa¬ 
tions can bring into your home the kind 
of entertainment you can duplicate only 
by being present at the original perform¬ 
ance. What's more, these instruments 
are surprisingly moderate in price for the 
quality of enjoyment they offer. ( all 
I Irie J. Childs at Trafalgar 9-8¿90. and 
discuss with him your needs for fine 
musical reproduct ion. or visit him at his 
workshop. KiOl First Avenue.” 

Sound Installations: 

An important, related source ol busines-
is the installation of special audio sys¬ 
tems, such as shown in Eigs. (> and 7. 
These were made for the Doubleday 
Book Shop at Fifth Avenue and 53rd 
Street. The arrangement illustrated in 
Eig. 7 permits a customer to select and 
listen to any one of eight popular rec¬ 
ords. set tip on remote, repeating turn¬ 
tables. The separate booths. Eig. 7. are 
arranged in the conventional manner, 
with individual turntables. 

Here, again, high-quality audio equip¬ 
ment was used. And. it might be added, 
the extra cost has been amply justified 
by selling records in greater volume. 

It's Dangerous to Compromise: 

Selling custom-built equipment is very 
different from selling regular, commercial 
radios and phono combinations. 1 he 

(Concluded on page 3)) 
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ACKNOWLEDGED STANDARD OF FM PERFORMANCE 

y..„ i'iii 
yM J4< ave an 

HE REI. 646-B has many fea-
! tures not found in other FM 
S receivers. The reason is that 

it was designed specifically for 
the use of broadcasters, as an FM 
monitor or network relay receiver. 

Consider the matter of sensitivity, 
for example. High sensitivity is re¬ 
quired not only for long-distance re¬ 
ception, but for eliminating noise and 
fading on weak signals. In order to 
meet the requirements of commercial 
broadcasters, the 646-B is designed to 
limit on input circuit noise at any fre¬ 
quency from 88 to 108 me. 

To be more specific, on any signal 
of 4 microvolts or more applied to the 
receiver input, the output signal-to-
noise ratio from 50 to 15.000 cycles is 
within .3 db of the optimum obtainable 
at the present state of the art, where 
the limiting noise is random. The re¬ 
ceiver noise is 70 db or more below 
output of 10 watts for any quieting 
carrier. 

\o receiver designed for use in the 
home approaches the REE 646-B in 
ability to bring in noise-free reception 
of distant stations. Because of this ex¬ 
treme sensitivity. a 4-point RF gain 
control is provided by the right-hand 

E ARMSTRONG SYSTE5 
UNO! HW$1IW MUNIS 

knob. This is necessary so that the 
signal meter will register on weak sta¬ 
tions. and not be driven off-scale by 
those nearby. 

For those interested in the tube com¬ 
plement. here is the list: A 7F8 is used 
as a dual, high-gain RF stage, with a 
7F8 mixer-oscillator and a 7AG7 first 
detector. Two IF stages with 7AG7’s 
are followed by two limiters, also using 
7AG7 s. The 7A6 discriminator feeds 
a 7F7 audio stage and phase inverter, 
with two 7C5's in push-pull for the out-
put. A 51 4G is used as a power supply. 

Audio output is flat within 1 db 
from 30 to 15.000 cycles, including 
de-emphasis. Receiver distortion up 
through the detector is less than 1% 
for 100% modulation, and the 10-watt 
audio amplifier has less than 1.5% 

distortion at full output for ant funda¬ 
mental from 50 to 7.500 cycles. 

You may say : “It’s all very well to 
talk about laboratory measurements, 
but what people pay their money for 
is reproduction from the loudspeaker. 
Do those extreme circuit refinements 
make a difference that can be heard? ’ 

We can answer that with a very em¬ 
phatic “Yes! I'hese refinements add 
up to such a startling difference in per¬ 
formance that you. too. will say when 
you listen to the model 646-B: “I had 
no idea that radio reception could 
sound like that!'’ 

If you are handling equipment of 
this quality, either as a dealer or a 
professional custom set-builder, we in¬ 
vite vou to write for information as to 
the trade discount and deliveries. 

WITH 19-IN. RACK PANEL, OR IN 
00*40 METAL cabinet, as illustrated 

RADIO ENGINEERING LABORATORIES, Inc. 
November 194.9—formerly /-’.If. anil FM Radio— Electronics 3.‘ 



INCREASER 
COVERAGE... 
at a LOWER [antenna 

í SUPPORT 
¡ COST.., 

with the 
TRYLON 

V 
ANTENNA 
MAST #650 
At a surprisingly low 
cost per lineal foot, you 
can raise your present 
antenna height to 6(1 ft. 
with the new TIO’LON 
#650 Antenna Mast. It 
weighs only 2 lbs. per 
foot, conies in handy 10 
ft. sections and is easy 
to erect and climb. It is 
donble-w-elded for added 
safety and hot dip gal¬ 
vanized after fabrication. 

z\ll sections are stand¬ 
ard. Base plates and top 
fittings for mounting an¬ 
tenna support tube are 
available from stock. 
Write for complete 

details and specifications. 

7 ou er and Antenna Ditisioii 

WIND TURBINE CO. 
WEST CHESTER, PENNA. 

CUSTOM BUSINESS 
(Continued from page 32) 

latter are bought on the strength of ad¬ 
vertised trade names. If a man or 
woman asked for a set made by the XYZ 
Corporation, he will generally aceept the 
performance for better or worse. 
The custom builder, however, is both 

manufacturer and dealer. He can't cheat 
or cut corners and stay in business. His 
equipment must be so high in quality 
that his customers have no reason to 
complain. And if. as sometimes happens, 
he gets an unreasonable complaint, he 
must be in a position to say: "Anything 
else I might give you would be inferior 
to what you have now. for the compo¬ 
nents of your installation are the finest 
obtainable, regardless of price." 

Actually, the custom builder can use 
the best equipment exclusively, and still 
charge substantially less than the price 
of commercial models of inferior per¬ 
formance and cabinet design. What he 
cannot afford, however, is to compromise 
on performance for. since his trade-mark 
is not an advertised name, his reputation 
depends entirely on the quality of enter¬ 
tainment that comes out of the loud¬ 
speaker. 

MOBILE RADIO NEWS 
(Continued from page 1)) 

service, to demonstrate the dollars-and-
cents savings radio permits. 

Cooperation Among Taxi Owners: 

Taxi operators of Madison. Wise., have 
come up with a unique agreement to 
govern frequency changing. The four 
operators involved, each operating about 
25 mobile units, have set up a trust ' 
fund of $2,500 to be administered by 
trustees for the purpose of meeting the ! 
expenses involved in carrying out the | 
frequency changes agreed upon by the 
four operators. These changes call for 
Iwo of the companies to use the end taxi 
channels. The Iwo center taxi channels 
they hope to leave vacant until the 
present equipment has been worn out. 
Successful accomplishment of the plan, 
however depends on temporary use of two 
unused railroad frequencies in the area, 
which is served by only three railroads. 
As the worn out equipment is replaced 
with equipment capable of operating on 
adjacent channels, the center taxi chan¬ 
nels will be utilized by these companies. 
I lie four Madison operators have filed 
a petition with the Commission request¬ 
ing a waiver of the taxi rules to permit 
temporary use of unused railroad fre¬ 
quencies during this transitional period 
while the usefid life of present equip¬ 
ment is being exhausted. Petition was 
supported by detailed agreement entered 
into by all four Madison operators. 

MEASUREMENTS 
CORPORATION 

Model 59 

MEGACYCLE 
METER 

Radio’s newest, multi-purpose instrument con 
sisting of a grid-dip oscillator connected to its 
power supply by a flexible cord. 

Check these applications: 

• For determining the resonant frequency of 
tuned circuits, antennas, transmission 
lines, by-pass condensers, chokes, coils. 

• For measuring capacitance, inductance, 
Q, mutual inductance. 

• For preliminary tracking and alignment 
of receivers. 

• As an auxiliary signal generator; modu¬ 
lated or unmodulated. 

• For antenna tuning and transmitter neu¬ 
tralizing, power off. 

• For locating parasitic circuits and spurious 
resonances. 

• As a low sensitivity receiver for signal 
tracing. 

TELEVISION 

INTERFERENCE 

The Model 59 will 

enable you to m:ke 

efficient traps and 

filters for the el ru¬ 

ination of most TV 

interference. 

Write lor Special 

Data Sheet. 59TVI 

SPECIFICATIONS 
Power Unit: 5’/a‘ wide, 
6’/a high, 7’/a" deep. 
Oscillator Unit: 3%" 
diameter; 2 deep. 

FREQUENCY: 
2.2 me. to 400 me.; 
seven plug-in coils. 

MODULATION 
CW or 120 cycles; or 
external. 

POWER SUPPLY: 
110-120 volts, 50-60 
cycles, 20 watts. 

MEASUREMENTS CORPORATION 
BOONTON Q NEW JERSEY 
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the 
Altec Lansing 
A-256A 

amplifier 
WILL MEET YOUR REQUIREMENTS 

FOR AUDIO POWER 
Your need for high quality audiofrequency 
power can be handled better, with greater 
dependability and with better quality by 
the Altec A-256A Beam Power Amplifier. 
Rated conservatively at 65 watts, the 
A-256A Amplifier will deliver 75 watts 
with less than 2% total harmonic distor¬ 
tion. At 65 watts the intermodulation is 
only 8%. Never before has there been a 
high quality amplifier which will deliver 
you as many watts per dollar as you re¬ 
ceive from the A-256A Amplifier. Full 
power available within 1 db at 40 cycles 
and 15,000 cycles. 
The A-256A Amplifier is assembled on 

a relay rack of recess pan construction, 
making it adaptable to either rack or 
cabinet mounting. Sound design and the 
use of conservatively rated quality com¬ 

ponents insure the user of long trouble¬ 
free life without deterioration in per¬ 
formance characteristics. 

SPECIFICATIONS 

GAIN: 50 DB, 500 ohm input. 

FREQUENCY RANGE: 20-20,000 cycles within 1/2 DB. 

NOISE LEVEL: -45 dbm (.001 watt reference). 

OUTPUT IMPEDANCE: Taps for 8 & 16 ohm loads. 

INPUT IMPEDANCE: 30. 250 & 500 ohms. 

5,000 ohm bridging input. 

for technical bulletin, write 

ALTEC LANSING CORPORATION 

1161 North Vine Street. Hollywood 38. California 

161 Sixth Avenue. New York 13. New York 

FREE! Send hr * 
MUED’S new 

I 
I 
I 

LEADING BUYING GUIDE 
Service Technicians and Engineers: al¬ 
lied’s 1950 Buying Guide brings you all 
the new releases and money-saving val¬ 
ues from the world’s largest stocks of 
test instruments, amplifiers, P.A. sys¬ 
tems and equipment, tubes, parts, tools, 
books and accessories ready for instant 
expert shipment. Send today for your 
FREE new 196-page allied Catalog. 

I ALLIED RADIO CORP., DEPT. 2O-L.-9 
• 833 W. Jackton Blvd., Chicago 7, III. 
J □ Send FREE New ALLIED Catalog. 

! Name... I 
• I 
I I 
I Address. । 

ALLIED RADIO 
\ ovcmbir 1949 formerly I'M. mid I'M Radio— Electronics 3£ 



VASTLY IMPROVED 4E27 A NE 

• MORE RUGGED PLATE-LEAD 

• PYROVAC PLATE 

• OVERSIZE PLATE 

• NON-EMITTING GRIDS 

• MECHANICALLY RUGGED 

• MOULDED-GLASS HEADER 

• LOW-LOSS LEADS 

• EASILY COOLED STEM 

EIMAC PENTODE 
TYPE 4E27A/5-75A 

Encompassed in the structure of this new version of the 

4E27 are many outstanding improvements that now will 

guarantee performance-dependability to users of this 

tube type. 

The plate-lead of this new Eimac 4E27A/5-75A pentode 

is of larger diameter than the protype* providing a low-

loss, low inductance, more rugged lead. The plate itself 

is larger assuring a good reserve dissipation capacity 

above its 75 watt rating. It is made of Eimac Pyrovac 

plate material, which lengthens the life of the tube and 

enables it to withstand high momentary overloads. 

Primary grid emission has been eliminated and secondary 

characteristics stabilized through the use of Eimac pro¬ 

cessed grids. Perfected beam-action and permanent 

alignment are assured through well engineered internal-

element mounts. 

The unique moulded-glass header eliminates a base on 

the 4E27A/5-75A. This simplifies lead cooling, minimizes 

lead losses, and provides precision alignment of base-pins. 

The stability and high power-gain characteristics of this 

new Eimac pentode make it an excellent VHF or video 

power amplifier. It is equally well suited for conventional 

power amplifier service. 

Further information and detailed characteristics concern¬ 

ing this latest product of Eimac engineering research may 

be had by writing the Application Engineering Depart¬ 

ment of Eitel-McCullough, Inc. 

* Lead connector is supplied to make this new 

tube directly interchangeable with 4E27. 
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PROTELGRAM 

WGItST PRICE 
HIGH QUALITY 
BIG picture 

lOO EAST 42nd STREET NEW YORK 17, NEW YORK 



“RESEARCH" LINE 
FM 2-WAY RADIO 

Compare feature for feature with any other 
equipment on the market, get the complete 

story. . . . Write today! 

One more reason why the Motorola 
"Research” Line is the best 
A radically new type of band pass filter to re¬ 
ject unwanted signals. 

Check these features of the 
"PERMAKAY” Filter! 
• Super-precision selectivity 
• 15 factory tuned, circuits 
• Circuit sealed in polyester-styrene 

resin 
• Absolutely maintenance free 
• Unconditionally guaranteed 

Eliminate adjacent channel interference, 
lighten the service technician’s load and reduce 
operating expenses. 

Selectivity determining circuits of the new 
Sensicon unit are tuned at the factory and com¬ 
pletely sealed in a solid casting of polyester¬ 
styrene — protecting components forever from 
the effects of heat, humidity and vibration. 
100 db. edge of adjacent channel selectivity, 
unconditionally guaranteed for the life of the 
receiver. 

A product of the Motorola Research Labora¬ 
tories, the world’s largest laboratories devoted 
exclusively to the development of F.M. 2-way 
radio equipment. Specialists in the field of 
mobile radio for 20 years. 

Precision equipment and precision systems 
that will be years ahead for years to come. 

with the 

• • • 

Costs 

, il ^ f 'DccrADnu 'i iur 
OftnUTUUt IlLuLHIlUII LII1L 

.'¡Sensicon Communications receiver and the new 

MOTOROLA INC. 
Communications & Electronics Division 

4545 Augusta Boulevard, Chicago 51, Illinois 




