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FCC FREQUENCY ALLOCATIONS

Released May 6, 1949 — - Effective July 1, 1949 — For 25 to 30000 MC.

AERONAUTICAL

29.80-29.89
29.91-30.00*
108.00-132.00
328.60-335.40
960-1215
1300-1660
2700-2900*
2900-3300
4200-4400
$000-5650
8500-9800

AMATEUR

26.96-27.23
28.00-29.70
50.00-54.00
144.00-148.00
220.00-225.00
420.00-450.00
1215-1300
2300-2450
3300-3500
5650-5925
10000-10500
21000-22000

BROADCAST

152.84-153.38"
450.00-452.00
475-500
890-952
6875-7125

CITIZENS RADIO

460-470

COMMON CARRIER

35.22-35.66

43.22-43.66
152.51-152.81
157.77-158.07

* Indicates channel shared by other services.
Channel allocations in the frequency ranges: 72.02-74.58, 75.42-75.98, 952-960, 1850-2200, 2450-2700, 3500-3700,
6425-6875, 11700-12700, 16000-18000, and 26000-30000, are shared by Public Service, Industrial and Land Trans-

port services.

FACSIMILE

Multiplexed on FM

470-475

FREQUENCY
MODULATION

88-108

GOVERNMENT

24.99-25.01
25.33-25.85
26.48-26.95
27.54-28.00
29.89-29.91
30.00-30.56
32.00-33.00
34.00-35.00
36.00-37.00
38.00-39.00
40.00-42.00
132.00-144.00
143.00-152.00
157.15-157.35
162.00-173.00"
173.20-173.40*
216.00-220.00
225.00-328.60
335.40-400.00
400.00-406.00
406.00-420.00
1700-1850
2200-2300
4400-4500
7125-8500
9900-10000
13200-16000
18000-21000
22000-26000

INDUSTRIAL
Power Utilities

35.06-35.18"
37.46-37.86
47.70-48.54
153.41-153.71
158.13-158.25
456.05-457.95"

Motion Pictures
49.70-49.82*
152.87-152.99*
173.22-173.38°
456.05-457.95"

Press Relay

173.22-173.38"
456.05-457.95*
Petroleum
25.02-25.30
30.66-30.82"
33.18-33.38
48.58-49.18
153.65-153.35*
158.31-158.43"
456.05-457.95*

Special Emergency
27.31-27.47
30.58-30.62
43.02-43.18"
49.54-49.82"
49.86-49.98

152.87-152.99*
154.49
154.57*
456.95-457.95"
Low Power Industrial

27.51
33.14
35.02
42.98
154.57*

Forest Products
29.73-29.77
49.22-49.66"

153.05-153.35*

158.31-158.43*
456.05-457.95*

INTERNATICNAL
FIXED PUBLIC

26.95-26.96
29.80-29.89"
29.91-30.00"

LAND TRANSPORT
Urban Transport

30.66-31.14"

44.34-44.58
453.05-453.75
Highway Truck

35.74-35.94

Railroad

159.51-161.79"
453.05-453.75*

Special Emergency

157.47
161.85
161.91*
161.97*
Toaxis
152.27-152.45
157.53-157.71
452.05-452.95
Intercity Bus
43.70-44.30
Auto Emergency
35.70
453.85-453.95

L.C.C.
152.03-152.21
158.49-158.67

MARITIME MOBILE

35.04-35.20"

43.00-43.20"
156.25-157.15"
157.35-157.45"
161.85-162.00"

METEOROLOGICAL

1660-1700
2700-2900

PUBLIC SERVICE
Police
37.02-37.42
39.02-39.98
42.02-42.94
44.62-46.02
154.65-156.75"
158.73-159.21
159.51-161.79*
454.05-455.95"

Fire
33.42-33.98
46.06-46.50

153.77-154.46
159.51-161.79*
166.25
170.15
454.05-455.95"

Forestry
Conservation
30.86-31.98"
46.54-46.82
156.87-156.93"
159.51-161.79"
170.42-172.38
454.05-455.95"
Highway
Maintenance
33.02-33.10*
37.90-37.98"
46.86-47.38
156.99-157.11*
157.41
159.51-161.79"*
454.05-455.95"

Special Emergency
33.02-33.10*
37.90-37.98"
47.42-47.66

159.51-161.79"
454.05-455.95*

SCIENTIFIC, MEDICAL,
INDUSTRIAL

27.12
40.68
915
2450
10600
18000

TELEVISION
54-72
76-88

174-216
500-890

9th Year of Service to Management and Engineering |
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SPECIFICATIONS

FREQUENCY MONITCR
Frequency Range: Any channel, 88 to 108
mc.

Deviation Range: + 3 kc ta —3 k¢ mean
deviation.

Accuracy: Better than *+ 1,000 cps
(+.001%).

Power Drive: Appraximately 2 walts.

MODULATION METER
Madulation Range: 100% at 75 kc devia-
tian; 133% at 100 kc deviatian.
Accuracy: Within 5% aver entire scale.

Characteristics: Meter damped in accard-
ance with F.C.C. regulatians.

Frequency Response: Flot within * Y, db,
50 ta 15,000 cps.

External Meters: Circuit pravided to aper-
ate remate maodulotian meter.

PEAK LIMIT INDICATOR

Peak Limit Range: 50% ta 120% maodulo-
tian {75 ke 100%).

AUDIO OUTPUT
Frequency Range: 20 cps ta 20 kc. Respanse
flot within =V, db.
Distortion: less than 0.25% at 100% madu-
latian.
OQutput Voltage: 10 v inta 20,000 ahms.
Noise: 75 db ar mare belaw audia autput

level resulting from 100% maodulation (low
frequencies).

Monitoring Output: 1.0 mw inta 600 chms,
balanced, ot 100% madulation {law frequen-
cies).
Size: Frant panel 10" x 19" x 13" deep.
Power: 115 v 50/60 ¢ps primary pawer. Re-
quires approximately 150 watts.

Data subject ta change without natice

CONTINUOUS, ACCURATE
MEASUREMENT OF FREQUENCY
AND MODULATION LEVEL

{No Adjustment During Operation)

EASY TO OPERATE - HIGH STABILITY
REMOTE MODULATION METER - LOW DISTORTION
LOW NOISE LEVEL - INDEPENDENT OF SIGNAL LEVEL
MEETS F. C. C. REQUIREMENTS

The -hp- 335B FM Monitor is a Fre-
quency and Modulation Meter com-
bined. It monitors FM broadcast
transmitters accurately, reliably, day
after day. It doesn't depend on a tuned
circuit for accuracy, so it is never nec-
essary to re-set the carrier level.

The iustrument is independent of sig-
nal level, tube characteristics or tube
voltages; and requires adjustment only
at infrequent intervals. It gives con-
tinuous indication of broadcast fre-
quency and modulation level at all
times.

An andio outpur signal of less than
0.25% residual distortion is provided
for measurement purposes. A high-
quality 1 mw demodulated signal is
also provided for remote or local aural
monitoring. The instrument includes
provision for external or remote modu-
lation meters, as well as a remote peak

World Radio Histo

modulation indicator lamp. An ampli-
tude modulation noise detector permits
measurement of transmitter AM noisc.

The compact -p- FM Monitor can be
supplied in a cabinet, for relay rack, or
in special panel colors matching station
installations. Construction throughout
is in accordance with engineering prac-
tices proved satisfactory for broadcast
equipment. Components are rigidly
mounted on bakelite cards; bathtub,
mica and oil-filled condensers are used
where voltages exceed 50 volts.

For complete details, see your lacol -hp-
representative, or write direct to foctory.

HEWLETT-PACKARD CO.
1877-F Page Mill Rd., Palo Alto, Calif.
Expart: FRAZAR & HANSEN

301 Clay Street, San Francisca, Califarnio, U.S. A.
Offices: New Yark, N. Y.; Los Angeles, Calif.




The Du Mont Types 5130-B and
5130-C 16 mm. television projectors
are designed and built for the rug-
ged requirements of film telecasting.
Greater reliability for day-in-day-
out operation. Readily accessible
mechanism. Easily replaceable parts.
Feature-length reel capacity. Maxi-
mum optical resolution. Greater light
output. High-fidelity sound. Either
type recommended, based on
style and feature preference.

Du Mont Type TA-105-A Film Pickup Con-
trol Console. Includes saw-tooth, para-
bola and sine-wave shading with 5"
waveform monitors for both line and
frame. 12’ picture monitor. Instantly ac-
cessible chassis. Integral design with the Du Mont Type TA-108-8 Video Mixing
Console and ossociated equipment which will handle four separate video or com-
posite input channels with automatic or manval “fades” and “lap dissolves”
between any video input channels,
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Du Mont Type TA-103-A Iconoscope Film o
Pickup Camera. An ideal pickup head for film or slides, . Trade Mary
using the high-resolution Iconoscope Type 1850-A. Special rim light
and back lighting arrangement. Available with fixed pedestal or slid-
ing-track mounting for handling two or more image sources. Mechanical
construction such that all components are readily accessible.
C©ALLEN B. DU MONT LABORATORIES, INC

ALLEN B, DU MONT LABORATORIES INC. ° TELEVISION EQUIPMENT DIVISION, 42 HARD'NG AVE., CLIFTON, N. J. * DU MONT NETWORK
AND STATION WABD, 515 MADISON AVE, NEW YORK 22, N. Y. DUMONT'S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER
PLACE, NEW YORK 3, N. Y, . STATION WTTG, \WASHINGTON, D. C. HOME OFFICES AND PLANTS, PASSAIC, N. J
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Zuitht CHallenger vy Comparsion

WITH THIS

- The Most Sensitive FM Radio Ever Built

FOR THE PUBLIC

No Special
Antenna

With Zenith’s patented 4
Power-Line Antenna,

Most Sensitive Longer Distance No Interference No Static

Even in the worst

/ Performance Because of high sensitivity, No whistles, no over-

Superb reception brings in stations in fringe lap, no cross-talk, no storms. Only rich,

even on weak signals. areas others miss. background hiss. glorious fone. just plug in and play.

r -

W hatever has been your experience with FM —what- . 95*
ever FM radio you have ever heard—Zenith? now asks The lowest price ever for genuine $
Zenith-Armstrong FM! . . . only

you to listen to a new marvel of Radionict science.

This all-new Zenith Model is the climax of years
of acknowledged leadership in genuine Zenith-Arm-
strong FM —that hundreds of thousands know as true
FM —the FM radio that leading FM stations over the
nation rely upon to monitor and test their own broad-
casts—truly the FM of the Experts! Now,in a new Super-
Sensitive circuit that gives perfected performance even
on signals too weak for ordinary sets to catch.

So we say —hear, compare! Be prepared to hear the

most sensitive FM receiver you have ever listened to— *Suggested Retail Price. West Coast prices slightly higher.
a genuine Zenith-Armstrong receiver at a sensation- Prices subject to change without notice.
ally low price. ZENITH HAS THE GREAT VALUES

2 FM anp TELEVISION
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VS 50-1—50 wolt
Fixed Stotion. Oper-
ateson 117v 80 cycles
A.C. (25-50 mego-
cycles). Remote control
optional.

(below)

VM 30-1 (25.50 mego-
cyctes)—30 wott. Compoct
Mobile Stotion.

(not illustroted)

UM 15-1 (152-162 meg-
acycles)—15 watt {local
reception}. Compact Mo-
bile Station.

COMPARE RAYTHEON'S

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

- ADVANTAGES
NOISE-FREE RECEPTION
COMPACT—OUT OF SIGHT
OUT OF THE WAY
SIMPLIFIEO (NSTALLATION

COMPARE RAYTHEON'S
PERFORMANCE

LOWEST BATTERY DRAIN
LOW MAINTENANCE

requirements exactly DL
manufactured to Ray- COMPARE RAYTHEON'S
theon’s high standard of PRICE

excellence in electronics.

LGWEST PRICE IN THE INDUSTRY

BELMONT RADIO CORPORATION

A Subsidiary of Roytheon Monvfocturing Company

5939 W. DICKENS AVENVE -

CHICAGO 39, ILLINOIS

Mail Coupon for Quotations and Information

Belmont Radio Carporation

5939 W. Dickens Avenue, Chicogo 39, lllinois
I'd like to have full information on Raytheon Radiophone —

25-50 megacycle
NAME_
ORGANIZATION i - -
ADDRESS

152-162 megacycle

Entered as second-class matter August 22, 1945, at the Post Office, Great Barrington, Mass., under the Act

of March 3, 1879. Additional entry at the Post Office, Boston, Mass.

MEMBER,
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THE NEW

NATIONAL HFS
$142

{power supply extra)

Complete Coverage
27 mes-250 mes!

Covers all mobile com-
munication services, as
well as fixed services. Re-
ceives CW, AM OR FM!
Superheterodyne with
superregenerative 2nd
detector.

Mobile, Portable
or Fixed!

Operates from standard
110 volt, 60 cycle Na-
tional 5886 power sup-
ply, National 686S 6-
volt vibrator-type power
supply or batteries! Built-
in speaker. Light.

See your nearest
National dealer listed
in the classified section
of your 'phone book.

NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS

ET production reported by RMA for
S March, covering a period of five
weeks, shows a healthy gain for TV re-
ceivers.  The March figure for AM sets
is up only because an extra week’s pro-
duction is included.  FM receivers
dropped to the lowest level since July *#7.

TV production in the first three
months of 49 is just double the average
for *#8. For AM, March ’#8, was the
highest month last year, and March has
probably set the record for the current
year, since there is no condition that
would tend to sustain the demand. In
March 48, AM totaled 1,420,000 sets,
compared to 607,570 in March this year,
a drop of 812,430, or 58 9.

The decline in FM was predicted here
last month. Production of low-sensitivity
FM sets has virtually ceased. Now, en-
gineering of improved circuits is being
pushed feverishly but is far from being
completed. Meanwhile, in the high-sensi-
tivity, low-priced brackets, Zenith has
the field all to itself, and will undoubtedly

make the most of this head start. Not
one company that has featured low-
priced AM models in the past has an FM
or FM-AM set to compete with Zenith's
series  at  $39.95, $19.95, and $59.95.
However. these sets only began to show
up in March FM production. and ship-
ments represented only a trickle com-
pured to the demand.

It is difficult to appraise the TV sttua-
tion at this time. New markets are still
being opened as more stations go on the
air.  In the 7 months since the freeze, 24
new stations have started operations.
each ereating an added demand for sets.
But in areas where television is well
established. dealers have overbought so
heavily that most of them are in serious
need of liguidating their inventories.
However. the freeze has not affected total
set production adversely, and the new
allocations will be ready before all sta-
tions now authorized are on the air. Thus
set production should continue to elimb
during the coming months.
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IF YOU KNOW HOW TO GET IT—

As one of our dealers put it: “There’s no de-
mand for medium quality any more. People in
my section want either the cheapest small sets
or the best performanee [ ean give them in custon-
built jobs. Sure. I sell some AM table models,
but my profit is in custom installations with

BROWNING tuners.”

Sales of BROWNING tuners are climbing week
by week. Many are replacing out-of-date AM sets
in fine old cabinets too good to be discarded. A
great number are heing fitted into furniture pieces.
And in new homes. where economy of space is
important. they are being arranged ingeniously in
storage walls. closets. cupboards. and shelves.

Theres the RJ-20. illustrated. to use where
there is ample room. or the RJ-12A FM-AM and
RV-10 FM models conveniently designed with
separate power supplies. so they can be put in
crowded spaces.

May 1949 formerly FM, and FM Rivo

FrucrroNios

To get this extra-profit business. the first step
is to have a BROWNING tuner on demonstration
in your store. hooked up to an outside. non-direc-
tional antenna. Remember: when you're selling
performance you must be ready to demonstrate it.

And when your prospects want quality perform-
ance. a BROWNING tuner with a fine amplifier.
speaker. and changer will do your selling for yon.
Get started today. Send for a set of FMT-5 data
sheets now,

BROWNING

LABORATORIES, INC,
WINCHESTER, MASS.

ENGINEERED FOR ENGINEERS

IN CANADA, ADDRESS:

MEASUREMENT ENGINEERING, LTD,,
ARNPRIOR, ONT.



TIM ALEXANDER
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TV Tuners:

Transvision. Inc.. New Rochelle, NU Y,
has been appointed the national distrib-
utor for Du Mont Inputuners through
jobbers and dealer channels.  This unit,
used in all Du Mont receivers, is a com-
plete REF head-end, tuning continuously
through the TV and FM bands.

Training Course:

Is being offered by G. E. in the principles
and practice of TV receiver maintenance.
The course, comprising 8 lessons, can be
taken by correspondence or by group
study methods.  For information, address
General Eleetrie Tube Division, Schenec-

tady, N. Y.
Another Line of TV Sets:

Federal Telephone & Radio is showing a
line of 20 models at 137 Duane Strect,
New York. Using what ix deseribed as a
simplified tuning system, the models
range from a table set with 12%-in. tube
at $125. to an FM-AM-phono model with
a 15-in. tube in a breakfront cabinet at
%1,795. Al have FM  reception, but
only two have AM. One table type has
a 15-in. tube and FM at $525.  Another

1s coin-operated.
% 0 : m/ Price-Cutting & T hippi
- in rans-shipping:
says: 15728 i LTS pping
’ P » Du Mont is shopping dealers to check
m MWW W‘{”‘ %W price-cutting. This practice, and supply-

ing Du Mont sets to unauthorized deal-
ers, will be dealt with “summarily.” ac-
cording to a notice sent to all franchised
retailers.

Tim Alexander, supervisor of Motorola’s Service Dept., is one of
the nation’s foremost experts in radio repair. His professional experience
and know-how pays-off. It is no secret that part of this pay-off comes
from using the finest testing equipment that money can buy. . .
Tim Alexander says, “Our Simpson Roto Ranger is used more than any Anti-Clouding Feature:
other instrument in the shop and saves us time and money here
at Motorola. It is efficient and the most fool proof high sensitivity A.C.—
D.C. Volt—Ohm—Millimeter available anywhere near this price.

Motorola TV sets are now provided with
an air-tight rubber seal between the tube

The Roto Ranger’s 18 automatic separate scales are large and easy to read. f""“ and -""f“l.‘"gh‘-“ﬁ window. ltl'l'l)<>5(’
They eliminate errors because there is no confusion from numerous is to prevent sweating or clouding on
readings on one scale. This is a tremendous time and money the tube during damyp weather.
saving improvement in a busy shop.” )

Take Mr. Alexander’s Advice. To save your time, money, and eyesight—and TV Studios and Offices:
to eliminate all possibility of errors, get a Simpson Roto Ranger today. WOR-TV has purchased the New York

City  block  bounded by Broadway,
Columbus Avenue, and 67th and 68th
Streets. This is to be the site of a new
television center. No announcement has
been made as to when construction will
start.

Write for
Com plete Descriptive Literature.

Remote Control:
New RCA model 9PCHE projection re-
ceiver has a remote control for brilliance
and contrast. This offers the advantage
of permitting adjustment from the point
INSTRUMENTS THAT STAY ACCURATE where the sereen is actually  viewed,

SIMPSON ELECTRIC COMPANY P 5200.5218 W. KINZIE ST., CHICAGO 44, ILLINOI> | ritther than at the setitself.
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\ NEW CATALOGS '
\& DESIGN DATA |

T”H products listed here are described

in new catalogs and bulletins now avail-
able. Unless otherwise noted. they will he
sent on request without charge.

Relays and Aceessories:
Data on a wide range of relays and timers
i~ presented in a new catalog, grouping vari-
ous types according to their functions. Struth-
ers-Dhan, Inc., 150 N 13th St., Philadelphiu.

Seuled Transformer Cases:
New transformer case of mu-metal has her-
metically-sealed terminals designed to meet
JANST-27 specs. Ceramic  bushings, small
enough that 10 can be used in a case cover
1 s, in diameter, withstand temperature
changes. entrance of moisture, mechanical
fracture, and potentials np to F000 volts.
Available to manufacturers of military and
commercial equipment. Chicago Transformer
Division. Exsex Wire Corp., 3501 Addison
Adve., Chicago 1%,

Technical Boohks:
Catalog of 20 pages describes 47 books on
radio, audio, and electronic theory. practice,
design, and equipment. Of these. 18 are new
hooks or new editions. John Wiley & Sons..
Inc., 440 Fourth Are., New York 16.

Twin Tetrode for Mobile Service:
GL-3670 is 9-pin miniature type. designed
for long life under mobile service conditions.
Gold-plated grids and modified heater with-
stand effects of repeated on-off cyeles, Fac-
tory test run of 50 hours reduces early fail-
ures in service.  eater takes 835 ampere at
6.3 volts AC or DC; plate. 300 volts maxi-
mum. General Electric Co.. Tube Division,
Schencetady. N. Y.

Dynamotors for Mobile Use:
Design data. mechanical details. and  per-
formance charts for dynamotors, Magmotors.,
and Genremotors for all types of mobile trans-
mitters are given in a 24-page bulletin, Car-
ter Motor Co.. 2641 Maplewood Ave.. Chi-
cayo.
25-Watt Amplifier:
Enclosed unit has detachable preamplifier
which ean be used as remote control. Adjust-
ments are provided for frequeney cutoff, bass
and treble boost. volume, and 2-position in-
put. Response rated flat within 1 db from
1 to 20,000 cyeles. Qutput impedances are
o816, 2500 and 500 ohms.  Rardand-Borg
Corp.. 3523 Addison St., Chicago.
Small Voltage Regulator:
Ruack mounted or cabinet tyvpe has 2 KVA
output adjustable from 110 to 120 volts. with
3 seconds recovery time on input excursions
from 95 to 185 volts. Superior Electric Co..
J Hannon Ave.. Bristol. Conn.

FM-AM Signal Generator:
Moderate-price type for servicemen covers
80 ke. to 120 me. in 7 bands. Designed for
aligning FM sets by the point method, or
with an oscilloscope.  Ilarmonic output per-
mits use on 120 to 240 we. Sylvania Electric
Products, Inc., 500 Fifth Ave., New York 17.

Antennas for Amateur Radio:

A manual of design and construction of an-
tennas  for  amateur  commumications. 288
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pages. 831 illustrations, puper cover 632 by
9% ins. Price $1.00 published by the Ameri-
can Radio Relay League. W. Hartford. Conn.

Klystron Supply Unit:
Provides adjustable regulated voltages., and
CW. squarc-wave. saw-tooth. and external
modulation for such klystron tubes as the
2K39-44 and QK-110-142 series. Circuits are
carried on two rack-mounting panels. Poly-
technie Research & Development Co., 202
Tillary St.. Brooklyn 1.

Resistance Bridge:
Compact, inexpensive design of high pre-
cision combines Kelvin range of 001 to 11.11
ohms, and Wheatstone range to 11.11
megohm.  Accuracy is plus or minus 3% to
.1 megohm and 2% at higher values. Built-in
galvanometer has sensitivity of 1 microam-
pere per division. Shalleross Mfg. Co., Col-
lingdale, Pa.

Materials and Components:
Dealers’ catalog lists RF cables and connee-
tors, polystyrene sheet, rods, and tubes. cable
connectors, sockets, M and TV antennas.
masts, insulators, and accessories. American
Phenolic Corp.. 1830 8. 54th Ave., Chicago 50.

Random Noise Generator:

Source of noise conforming to “noise of a
general character” specifiecd by ASA, for re-
search and production testing. REF range is
30 to 500,000 eveles; AF range 30 to 20,000
exeles. Type 810-A. 1. 1. Secott. Inc.. 385
Putnam Ave.. Cambridge. Mass.

Audio Amplifiers:
Two types. designed for exceptionally high
efficiency. rated at 15 and 50 watts outpnt
with noise down 85 db. Units plug into rack
mounting. Output 500 ohms balanced. or 4.
8. 16, and 32 ohms balanced or imbalanced,
Melntosh  Engineering Lab., 710 14th St..
N WL Washington, D. €

Data on Converters:

Bulletin 319 contains 16 pages of electrical

and mechanical specifications on converters

of varions capacities for mobile communi-

cations. TV, recording. and sound projection

equipment. Carter Motor Co., 2641 N, Maple-
wood Ave.. Chicago.

Rotary Switches:

Designed to meet high-gquality specifications

of broadeast, commumications. and labora-

tory equipment. Daven Co.. 191 Central Ave..
Newark, N. J.

TV Replaeement Transformers:

Bulletin lists data on 15 types of transformers
including a new  horizontal output  trans-
former. designed as replacements for the
leading TV receiver models. Standard Trans-
former Corp., Chicago 18.

Interpolating Frequeney Standard :
For use with heterodyne frequency meters
on measurcments up to 3000 me. Using a
frequeney meter accurate to 1%, overall ac-
curacy of measurements is improved to about
001% . Type 110-N General Radio Co.,
Cambridge, Mass.

Coaxial Switches:
Manual or remote-controlled solenoid drive,
designed for RG-8/U and RG-11 /U cable,
with type N connectors. Single-pole types,
with 2. 8. 4. or 6 positions. Standing-wave
ratio rated at less than 1.25 to 1 and cross-
talk attenuation not less than 60 db at 3.000
me. Designers for Industry, 2915 Detroit
Ave.. Cleveland 13, Ohio.

Freerroxies
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the "MISSING LINK" to

GOOD TV ANTENNA

MAST CLAMP
LEAD-IN SUPPORTS

Made with POLYETHYLENE

{the vltra-low loss insulation material)

Now you can make any old or new TV
installation last longer, look neater, per-
form better with the unique JFD Mast-
Clamp Lead-In Supports. These new
Screw Eye Insulators are JFD-engineered
to anchor lead-ins firmly in place and
assure better TV/FM reception.

R .
ﬁf'\,‘\ , ':'.I.Jgg::o with 3!/,"1 50

Screw Eye for Twin
Lead.

List
R
N\, RG100-350
l f 1" Clamp with 315"
\ . Screw Eye for c
== 0 Coanxial Cable. List

e
/\}‘ b
s,
/

DTL100-350

1" Clamp with 314" Screw

Eye for twa Twin Leads.
35¢ List

DBRISTL3
314" Screw Eye with wood-
screw thread, for two| Twin

Leads. 28¢ List

A
Mast Clamps are made in all sizes for all
applications, individually designed to fit

masts from 1" to 2 O.D. Screw Eyes
range from 315" to 12" in length.

l@ MANUFACTURING CO. Inc.
61-01 16th Avenue, Bklyo 4, N. Y.
Visit A BOOTH 117 at
Chicago Radio Trade Show

WRITE TODAY
tor Valuable 4-page Bulletin #DBR

© Copyright 1949 by JFD Mfg. Co. Inc.
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for
Buses, Streetcars

Supermarkets
Stores, Hotels
Restaurants
and

Public Buildings

e FIXED FREQUENCY
Crystal Controlled

e EXTREME SENSITIVITY
Better Than 1 Microvolt
HIGH AUDIO OUTPUT
Full 8 Watts
NEGLIGIBLE DISTORTION
Less Than 5 Percent ¢
HIGH FIDELITY
Essentially flat 50-15,000 cycles
TONE CONTROL
Bass and Treble Control
VOICE ACCENTUATION
10 db Rise for Commercial
Announcements
REMOTE CONTROL
Audio Silencing under Control of
Broadcasting Station
TAMPER-PROOF ASSEMBLY
Equipment Sealed in Locked
Cabinet

THESE AND MANY OTHER FEATURES ASSURE
OUTSTANDING PERFORMANCE WITH A MINIMUM
OF MAINTENANCE AND A MAXIMUM OF SERVICE.
HERE IS A REALLY GREAT RECEIVER IN THE TRUE
LINK TRADITION OF QUALITY THAT HAS MADE
LINK COMMUNICATIONS EQUIPMENT "PREFERRED
THE WORLD OVER."

Link Radio Corporation
125 W, 17th St., New York 11, N. Y.

THIS MONTH’S COVER

The usual small reproduction is
missing from this page because. al-
though we were able to get the data
on the new communications channels
in time to set it up for the front
cover, there wasn't time to make the
plate which appears customarily in
this space.  However, the important
thing is the news that the revision of
the communications frequencies has
been completed.

There may be some complaints.
So many different operators in such a
large number of services are involved
that it would be impossible to
please evervone. But the total job
15 highly  constructive in its end
result, and will release a flood of

applications for licenses and orders
for equipment such as the industry
has never scen before.  Particular
rejoicing will be heard among the
taxi companies for, if they scek
through co-operation and co-ordi-
nated planning to use their frequen-
eies to best advantage, they will
have ample spectrum space to op-
erate with greatly increased effi-
cieney.

Also, as announced on page 9 of
this issue, a related service, citizens
radio. will soon he given the green
light. Altogether, the remainder of
1949 will see the communications
business at a new level of activity,
expansion, and prosperity.

WHAT'S NEW

2. GureeN Licor ror Cirmizexs Ranio

o

3. A Tuovenr ror THE Rapio INpursTiry

THIS MONTH

Note oN TV INTERFERENCE
6. TrearyeNT ror CEraniies

The broad impression we  carried
]_awn_\' from the April NAB Conven-
tion in Chicago can be expressed in a
single sentence:  The greatest problem
faced by management today is to make
profitable use of the achievements of en-
gineering.  Iu other words, the physical
means are at hand for better audio and
video services, but before they can be
made available to the publie, diffienlt
and complicated questions of application
and finance must be solved.

Thinking back on the subjects dis-
cussed at the NADB meetings, it seems as
if the individual problems of reccivers,
transmitlers, station plans and policies,
time sales, and programming are so great
that no one person is able to comprehend
them all. and to organize these separate
factors into a coordinated activity. Ax
a result, the timing of effort and progress
in the separate departments creates con-
flicts that are frequently aggravated by
management policies.

By all convention standards, the week-
long NAB session was highly successful.
The smooth manner in which the events
clicked off was a eredit to those respon-
sible.

But an exan.ination of the proceedings
gives emphasis to the cleavage that exists
particularly  between  engineering  and
management,  Witness: From Wednes-
day to Saturday. the engineers took over.
Twenty-six important teehnical papers
on TV, FM. and audio facilities were de-
livered by some of the ablest men in the
industry, representing consultants, manu-
facturers, and broadcasters, Then all the
engineers went home.  After they left,
the management and sales group took
over for four days. And what did this
group talk about? Well, one of the prin-

cipal speakers extolled the virtues of our
democratic American system of broad-
casting: another, who had previously
urged AM operators to get into FM, held
forth on the losses sustained in 1948 by
FM and TV stations: and one promised
that no tyrannical dictators will be able
to hush the voice of radio.  Other, more
specific addresses, were concerned with
such subjects as news reliability, publie
relations, department store advertising,
and time sales promotion.

The foregoing is not a complaint
against the conference agenda. It is only
offered to illustrate the complete separa-
tion that exists between thinking on the
part of management and  engineering.
Yet management must serve. if you
please, as the medium  through which
technical advances are made available to
listeners and sponsors alike.

This situation may explain in part, at
least, the feeling of apprehension as to
the future which pervaded the manage-
ment session.
cerned over the rate at which the capital
investment in new technical facilities is
exceeding any expectation of immediate
returns.  Others were worrying over the
possibility  that competitive
may call for capital investment beyond

Some ('X('('llli\'(’.\‘ were con-

conditions

thelr resources.

Is there a broad plan of action that can
be adopted to correet the basic cause of
this condition? Probably not. It looks
as if the whole industry must work its
way through a period of uncertainty and
insecurity until stability is restored by a
leveling off of technieal progress. It
would be hazardous to predict the time
required to reach that point.  When the
AM-FM problem is settled, the audio

(Continued on page 9)
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Special Services Directory

METHODS ENGINEERS

Materials & Methods engineers in America's
leading maaufacturing plants use Topflight's
Printed Cellophane, Self - Adhesive Tape to
meet A-N specs. - assembly line - follow
through - instruction labels. Easy to Apply.

TOPFLIGHT TAPE CO. YORK PA.

||H G PII

300 MM, Code Beacons
Obstruction Lights
Code Fiashers
Packaged Lighting Kits

Send for Catalogue

HUGHE Y & PHILLIPS
326 North La Cienegao Bivd.
Los Angeles 36, Calif.

:
THE WORKSsSHHOP
ASSOCIATES

INCORPORATED
Specialists in
High-Frequency Antennas

66 Needham St., Newton Highlands, Mass.
Bigelow 3330

RATES FOR
SPECIAL SERVICE CARDS

IN THIS DIRECTORY
$12 Per Month for This Standard

Space. Orders Are Accepted
for 12 Insertions Only

RADIO-MUSIC CORP.

REPRODUCERS IR  TURNTABLES
M

AMPLIFIERS C SPEAKERS

F. M. broaodcast quality for custom

sound installations for the studio and
the home,

PORT CHESTER, NEW YORK
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WHAT’S NEW TH1S MONTH
(Continued from page 8)

video question must be met. Then there
will be VHE vs. UHF, present picture
standards  vs,  higher  standards,  and
black-and-white vs. color. And through
it all, the public must be pleased and the
sponsors kept happy.  No wonder that
soime of the starryv-eved newcomers are
giving up construction permiits!

Proposed rules for ¢itizens radio serv-
2, ice. issued last August.will be adopted
as final on June 1, 1919,
the use of 10-watt and 30-watt transmit-
ters. operating on 160 to 470 me.. for
communications  on  farms. industrial
plants. building projects. and  between
construction camps and work crews, The
cquipment may be used at fixed points,
carried by hand. or mounted in vehicles,
Use is also authorized for the remote
control of gates. doors. display signs. and
model airplanes.

It should be noted that transmitters
must be type-approved by the FCC, Li-
censes will be valid for a period of five
vears, and only the station license will be
required normally for authorized opera-
tion.  Under the simplified licensing pro-
cedure. no examination will be required.
Apphications will be filed on single card
forms. soon to bhe available at CC field
offices and at the Washington headquar-
ters,

Citizens radio is defined as a “fixed and
mobile service intended for use for pri-
vate or personal radio communication,
radio  signaling,
devices by radio, and other purposes not
specifically prohibited.™  Operators will
not be allowed to charge for wessages, to
carry broadeast programs, or to transinit
direetly to the publie.

While the name suggests the personal
use of pocket-type sets, it is generally ex
pected that the prineipal application will
be in industrial
plants. and construction projects.

This opens up

control of objeets or

business  operations,

Broadeasting, both audio or video. is
3, an extension of printed words and
So there's a thought for all of
us in the text of a recent advertisement
from the John Hancock Mutual Life In-
surance Company:

e came a few boats behind the May-
flower and his name was Stephen Daye.

“Ile wnpacked his types and his erude
And for the first time on
American soil. a man with something to
say could speak to other men beyvond the
range of his voice,

“Ie turned up in Philadelphia and his
name was Ben Franklin, an ink-stained
yvoungster getting out a newspaper. And
then a farmer, home after the day's work.

(Continued on page 10)

pictures.

wooden press.
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Professional Directory

AMY, ACEVES & KING, INC.

Specialists in the
Design and Installotion of
HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS

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

RANGERTONE

TAPE RECORDERS
HIGH-FIDELITY EQUIPMENT FOR
BROADCAST & RECORDING STUDIOS

RANGERTONE, INC.

73 Winthrop St. Newark 4, N. J.
Tel. Humbolt $-2550

Collins Custom Components

jAe Il/ery j’ne.&l

FM TUNERS FM/AM TUNERS
FM RECEIVERS

Custom Matched Components

Colllins

Audio Products Co., Inc.
P. O. Box 368 Westfield, N.J.

It’s Alden — for ...

Jfacsimile dispatching
equipment

designed for your specifiec purposes.

It may be for wire or for radio circuit.

A pilot operation —or in quantity
production

Qur engineering provides for messages to be
automatically picked up at scanner with l'gconl-
er starting. stopping, and framing automatically,
controlled by transmitter.

Alden Engineering experience covers the range
af operatlon< from low speed for narrow band‘
width wire lines to high speed large area equip-
ment.

So whether you are dlspalchmg a memo from
office to office—or a full size weather wmap
across the country—Alden has the system and
will make to special order equipment that fits
vour needs.

For instance— )

200 cycle bandwidth 15KC bandwidth
Mento Newsnaper Map

with 47 width—50 I,PT  with 18” width—100 LPI

2 in/min. 9 in/min.
o
- T &

Alden engineering opens
new fields in impulse recording

Filling the gap hetween indicating instruments
and the Cathode Ray Oscilloscope.

Giving a permanent record directly without
photographic processes. .

Alden Recording Equipment operates with 'Al-
fax Electrosensitive Recording Paper producing
permanent recordings. Alfax is a sensitive high
speed paper that does not require special packag-
It is stable in storage, and is permanent in
‘te recording.

To solve that facsimile or impulse

recording problem — write now to

ALDEN PRODUCTS CO.

Brockton 64FD, Massachusetts



Professional Directory

}andéy & gai&y

AN ORGANIZATION OF
Quadlified 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

REFERENCE DATA

Bound volumes of FM and TELEVISION
contain a weolth of engineering and
potent moterial. Eoch volume contains
6 issues, starting with Januory or July.
They ore availoble back to July 1941,
Price $5.50. By mail, 25¢ extro.

GEORGE C. DAVIS
Consulting Radio Engineers
501-514 Munsey Bldg.—Sterling 0111

Washington 4, D. C.
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WHAT’S NEW THIS MONTH
(Continued from page 9)

could learn what was going on in the
world and in other men’s minds.

“He worked behind bolted doors under
the name of Bobbie Bell, printing the
words of a ragged prophet called Paine.
And out into the world went Common
Sense, a little book that reminded Amer-
teans what they had here, and made
them stand up to save it.

“He loaded his press on a Conestoga
wigon and rolled west with the frontiers-
men.  He piled it on a dog-sled and fol-
lowed the trail breakers to the Klondike.

“Ile was a laughing man named Mark
Twain and an angry one named Horace
Greeley. He was a  poet, mechanic.
teacher, scholar. wanderer, handyman,
preacher.”

“He's the American printer, and his
press is the voice of a free people — free
to speak up. free to listen, free to argue.
free to agree.”

We intend that F3/-TV shall be one of
the voices of a free radio industry.
through which its members are “free to
speak up. free to listen, free to argue.
free to agree.”

We're coming to think that the broad-
4. casters” definition of radio programs
is “something that makes a noise in peo-
ple’s homes.”™ If that seems to be an ex-
aggeration, just run over the dial tonight
and see i yon can hear any pleasant,
agreeable sounds.

Is it possible that Hooperatings ean
be carned only by the yells and sereams
emitted on giveaway programs, by crooks
who talk from the sides of their mouths,
bands that play mostly on one's nerves,
announcers who repeat and repeat uncon-
vineing claims in tones that would get
them tossed out guickly from any home
o1 office, and the general run of harsh
voices, discordant musie, and  strident
sound effeets which make up the current
program fare?

We're probably all wrong. but we can’t
help wondering if these are the optimum
techmiques for gaining and holding the
interest of radio listeners.

There seems to be some support for
our side in the conclusions drawn from a
study by Dr. Paul F. Lazarsfeld and Mrs.
Ilelen Dinerman of Columbia Univer-
sity’s Bureau of Applied Social Research.
They report that there is a large and un-
filled demand for programs that:

1. Cheer. soothe. and divert the listen-
ors attention from their own troubles.

2, Specifically avoid annoying listeners
with noise and aural stimulus, whether
hy tone of voice or type of music.

3. Employ an outstanding personality
or distinctive program idea to insure

(Continued on page 11)
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McNARY & WRATHALL
CONSULTING RADIO ENGINEERS
v v v

906 National Press Bidg. DI. 1205
Washington, D. C.
1407 Pocific Ave. Phone 5040

Santa Cruz, Colifornia

KEAR & KENNEDY

Consulting Radio Engineers

1703 K St., N.W. STerling 7932
Washington, D. C.

GEORGE P. ADAIR

Consulting Engineers
Radio, Communications, Electronics

1833 M St., N.W., Washington 6, D.C.
EXecutive 1230

— RANK II.

Mcmm SH

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

WELDON & CARR
CONSULTING RADIO ENGINEERS

Washington, D. C.

1605 Connecticut Ave. MIl. 4181

Dallas, Texas

1728 Wood St. Riverside 3611

COMMUNICATIONS RESEARCH
CORPORATION

System Planning—Engineering
Reseorch & Development
FM—TV—Facsimile
VHF—Communicotions

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

Paul A. deMars

Associate
Consulting Engineers
Radio & FElectronics

1469 Church St., N. W,
Washington 5,

Decatur 1234
D. C.

RUSSELL P. MAY
CONSULTING RADIO ENGINEERS
x x

1422 F Street, N. W, Wash. 4,D.C.
Kellogg Building Republic 3984

Member AFCCE

LYNNE C. SMEBY

C)on,m/[ing
/eaz/io gngin eers

820 13th St., N.W, EX 8073
WASHINGTON S, D. C.

Winfield Scott McCachren

AND ASSOCIATES

Consulting Radio Engineers
TELEVISION SPECIALISTS
2404 Columbia Pike

Arlington, Va.
GlLebe 9096

410 Bond Bldg.
Washington, D.C.
District 6923

RATES FOR
PROFESSIONAL CARDS

IN THIS DIRECTORY

$12 Per Month for This Standard
Space. Orders Are Accepted
for 12 Insertions Only.

WILLIAMS
FM TV AM
Consulting Engineer

20 Algoma Blvd.

Phone: Bl’khawk 22 Oshkosh, Wis.
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WHAT’S NEW THIS MONTH
(Continuced from page 10)

day-to-day listening, rather than sus-
pense and tension.

Perhaps this is asking too much of the
breathless, wild-eyed sort of genius that
rushes and swirls around the eyries where
program plans are hatched. Or does it
explain the demand  for and
phonographs?

records

Engineering consultant Garo Ray, of
5_ Stratford, Conn.. has a plan for re
ducing co-channel TV interference which
offers interesting possibilities.
plains it in this way:

Channel 1, to take a specific example,
is used in New York. Boston, and Sche
nectady. At points within the fringe
areas of all three stations there is inter-
ference from one or two stations not in-
tended to be received at those points. It
is my opinion that such interference can
be reduced considerably or eliminated en-
tirely by the application of some fre
queney differential within a given chan-
nel. That is, the video and aundio chan-
nels of WNBT New York might be left
but  WGRB  Schenectady
shifted just below its assigned frequen-
cies, and WBZ Boston moved up shightly.
This would call for touching up receivers
in the Schenectady and Boston areas, but
such field adjustiments are generally re-
quired for close-tolerance operation any
way.

We won't comment  on
Garo Ray’s suggestion. but we do know
that he is making a thorough study of
TV interference, and specifically of the
offset-frequeney method of reducing it.

Ile ex-

unchanged,

presume to

In a report on Dow-Corning No. 200
6. Silicone  Fluid for coating ceramie
sockets, Amphenol engineers list these
the advantages of the siheone filim:

1. It provides a water repellent sur-
face.

2. Is effective up to 150° C.

3. It does not collect dust.

t. Withstands normal handling and
cleaning. It adheres effectively to the
ceramice piece even when immersed in
sca water for days.

3. Canses  the surfaee moisture to
break up into isolated drops. preventing
a continuous film of moisture ¢ .« main-

taining high surface resistance under
moisture condensation conditions.
6. Improves  corona  and  flashover

levels.

7. Has a power factor of the order
of 005 and a low dielectric constant
over a wide range of frequencies.

8. It is non-corrosive.

9. Is not removed by contact with or-
ganic solvents,

10. Tt is inert and provides no nutri-
ents for fungus growth.

FLECcTRONICS

ONE MAN
ALONE

CAN ORIENT A TV
ANTENNA QUICKER
and BETTER!

—_— _//
with the New
SIMPSON

TV

s tomtl

Simpson Model 351 is a ruggedly
built pocket size meter which connects to the
video input of the cathode ray tube in a tele-
vision recciver. By an extension cord it is
carried to the antenna site, With a test pat-
tern tuned in on the area’s weakest station,
the antenna is simply rotated for maximum
deflection of the TV Antenna Compass! Iden-
tifies ghosts, too. Much more accurate than
the old-fashioned method—and one man does
it in one-third the time two men used to
take! Dealet’s net price only $16.35. Your
Parts Jobber has them NOW’,

SIMPSON ELECTRIC COMPANY
5200-18 WEST KINZIE STREET
CHICAGO 44, ILLINOIS
In Canada:

Bach-Simpson Litd., London, Ontario
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639 TYPE CARDIOIDS ARE BETTER FOR

BETTER Frontto Back Discrimination
BETTER Signal to Noise Ratio
BETTER Frequency Response

The popular Western Electric Car-
dioids deliver quality performance
—areattractive in appearance. The
639A offers three pick-up patterns,
the 639B provides six. They are
ideal for any pick-up assignment
in AM, FM or TV. For immediate
delivery, get in touch with your
local Graybar Broadcast Repre-
sentative, or write Graybar Elec-
tric Company, 420 Lexington Ave.,
New York 17, N. Y.

= QUALITY COUNTS —

The 639A offers a
choice of the top
three pick-up pat-
terns in this panel.
The 6398 provides
all six potterns,

DISTRISUTORS: IN THE U. 8, A.—
Graybar Electric Co. IN CANADA~
Northern Electric Company, Ltd,
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BETTER MOBILE RADIO SERVICE

COORDINATED PLANNING UNDER EXPERT GUIDANCE IS NECESSARY IN ORDER TO
SOLVE MOBILE RADIO INTERFERENCE PROBLEMS —By JEREMIAH COURTNEY*

T is common knowledge that the last

few,years have witnessed a phenomenal
incregse in the use of two-way radio
systems for operational communieation
purposes.  One only needs to eheck the
direetories of communieations systems in
FM-TV to realize this.

Peculiarly enough, however, the very
rapidity of this growth has operated to
obscure the need for putting inereased
reliance on competent engineering and
legal advice. and in keeping abreast of
technical and regulatory developments.
Manufacturers have been so busy filling
the postwar demands, and new appli-
cants in getling into radio use (and
often a position of equality with compet-
itive radio-cquipped operations) that in-
sufficient time has been given to ques-
tions of systems planning, coordinated
cost-sharing operations, and various other
ways of making the best use of the avail-
able frequencies.

Utilization of Channels:

This initial lack of proper systems plan-
ning may seriously limit the effectiveness
of almost any two-way radio communica-
tions system today. For there is no escap-
ing four fundemental facts of life in the
non-broadcast sphere. The first of these
is that the supply of mobile frequencies
is vastly less than the demand. Commis-
sioner Frieda M. Hennock put it suc-
cinetly, if humorously when, after hear-
ing the recent oral argument of all ¢laim-
ants to the mobile service band of 152
to 162 mec., she dryly observed that there
was no longer any doubt as to the most
popular band in America: “Everybody
wants the 152- to 162- me. band.”

Second, frequencies in the non-broad-
cast services are not assigned on an ex-
Instead,
a block assignment of frequencies is made
to all users of a certain class who must
then share the available frequencies.

Third, unlike the AM. FM, FAX, and
TV broadeast services, the non-broadeast
radio services operate without benefit of
any separate FCC engineering standards.
In consequence, problems of adjacent
ehannel interference and spurious emis-
sions are greatly aggravated.

Fourth, the prineipal band assigned for

clusive, interference-free basis.

*Courtney. Kricwer and Jorgensen, 1797 11
Street, N.W.. Washington 6, D, C. EpiTor’s NoTE:
Mr. Courtney was the first Assistant General
Counsel to head up the FCC Safety and Special
Services Division. Ile has had an active part in
the progress of mohile communications, amd has
made imnortant contributions to the expansion of
this service.
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mobile radio service use, that from 25
to 50 me.. is subjeet to destructive, long-
distance  skip  interference.  Exeluding
acronautical assignments, the only pres-
ently-available mobile radio service band
above 25 me. that is not subject to skip
mterference is between 152 and 162 me.
This single characteristic alone accounts
for its new-found popularity.

Add these four fundamental facts to-
gether—a shortage of mobile frequencies.,
necessity of sharing available frequeneies,
an absence of detailed FCC engineering
standards for the cequipment, and the
possibility of destructive long-distance
interference on most of the frequencies
employed for mobile communication pur-
poses—and you have an imperative need
for highest-grade systems engineering.

Why Coordination Is Needed:

With a few notable exceptions, mobile
systems are generally installed without
benefit of any independent engineering
advice. The present confusion is the
logical result. It was deseribed graph-
ically by the general manager of the
Bostonn Cab Company before the FCC in
tracing his experiences from the time the
Company enjoyed an exelusive channel
to the time it shared that channel with
20 different cab companies in the same
Greater Boston area:

“The Boston Cab Company installed
two-way radio. in September 1916, We
started with an experimental group of 15
units.  The results were most satisfae-
tory in providing better service to the
public, partieularly during the rush pe-
riods.  For several months we enjoyed a
clear channel; then a cab operator in the
neighboring eity of Cambridge. across the
river. installed 6 or 7 units. With the
total of only 22 units, it was possible to
cooperate. By making our messages very
brief and allowing the other operator on
this party line to give his message, we
got along very well.

"As a result, our enthusiasm beeame
very high. We bought more radios our-
selves and told other cab operators this
wonderful new tool was the greatest ad-
vanee in the taxicab industry since motor
cars replaced horse-drawn vehieles. Per-
haps we would have been wiser in telling
them that it was a complete failure be-
cause then we would have continued to
enjoy a clear channel.

“The pioneers of this development are
frank to admit that their own enthusiasm
for two-way radio spread like wild-fire,
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and within the year we began to realize
that interference of the various base sta-
tions with cach other as well as with the
mobile units inereased the length of time
to transmit an order, and that beeause
of repetition we were losing the time
which we originally saved.

“The Boston Cab Company has a total
radio investment of $40.000. The radios
might as well be in the stock room in
the garage as in the taxicabs today. The
interference is so great that it is impos-
sible to transmit a message during the
busy period when 20 base stations and
the 230 mobile units are all trying to
talk on the same party line. It is true
that it is possible to transmit a message
during the quieter periods of the day and
night, but the radio was installed to take
care of the publie during periods of ex-
cessive demands.”

Better Service, Less Cost:

The taxicab service, to which only one
channel had been made available so far,
represents an aggravated situation. But
there is little doubt that coordinated sys-
tems planning, even in that case, eould
have reduced the present taxieab inter-
ference. More important, this kind of
planning will do much to safeguard the
value of such additional channels as may
ultimately be assigned to the taxicab
service, through such obvious engineering
measures as proper location of base sta-
tions to mintmize adjacent channel inter-
ference, the use of direetional antennas,
and reduced power and lower antenna
heights to minimize present co-channel
interference without sacrifice of needed
coverage.

The possibilities for coordinated serv-
ice for several users from a single land
station have been but barely seratehed.

Bus Lines Cooperate:

One notable exception is found in the
intercity bus industry. A half-dozen in-
tereity motor bus carriers operating into
the Chicago area are today taking service
from a single land station of the commu-
organization, National Bus
Communications, Inc.. formed for that
purpose.  Results from a service and fre-
queney-conservation point of view have
been so gratifying that the Commission’s
proposed Intereity Bus Radio Service
Rules specifically provide:

“16.202 Coorverative Use Or Facie-
1mes. Only one base station will be au-

(Continued on page 30)
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The opportunity of getting experience in actual broadeasting has developed the keenest interest amony the students at Beloit

FM AT BELOIT COLLEGE

PROGRAMMING FOR CAMPUSSYSTEM IS EXTENDED BY
HOOKUP WITH STATION WBNB—By DAVID MASON*

ELOIT COLLEGE has contributed a
new angle to broadeasting by educa-
tional institutions. Since last fall, when
almost one-tenth of the student body
tricd out for positions on the campus
system by which programs are piped to
the dormitories, an exchange arrange-
ment has been worked out with FM
station WBNB. That is. the campus
svstem carries a number of WBNB fea-
tures and. in turn. WBNB airs programs
originating in the college studio.
This plan gives the students the oppor-
tunity of getting experience in all phases

Reloit College Radio Workshop studio, Heloit
Wisconsin,

of broadcasting. Under the direction of
sbeech professor John M. Clark. the
students practice script writing. devise
their own sound effects. learn the me-
chanies of studio operation and, as a
part of their regular class work. they pro-
duce and act a regular weekly show on
WRENB.

\s the illustrations show, complete
studio facilities have been set up in the
bhasement of the musie and dramatic arts
building. In addition to a studio of
ample proportions there are an office and
reception room and a fully-equipped con-
trol room.

Senior Dave Hanaman is sports an-

Beloit College has provided complete studio facilities for student productions

s

nouncer. Another senior. Paul Yaeger,
college dramatie star. is a regular WBNB
newscaster, besides conducting his own
man-on-the-street program and scveral
disc-jockey shows. The most popular
show with the eff-campus listeners is the
Thursday night program of the Beloit
College Radio Players. Classical as well
as modern plays and original scripts are
produced on this half-hour show, for
which the students handie all the direct-
ing and details of production.

Another popular program is the Sun-
day vesper service from the Chapel. Dis-
tinguished guest speakers are featured.
with the 80-voice college choir directed
by Dr. Sumner Jackson.

WBNB is currently taking the lead in
establishing a network of FM stations
to include Dubuque, Jowa. Freeport and
Woodstock, Hlinois, and others in Mil-
waukee and the north shore suburbs of
Chicago.

As this plan materializes. listeners in
all the cooperating areas will be treated
to an exchange of the best features origi-
nating in the group. .\ number of Beloit
College programs will have regular spots
on the network. WILA. Woodstock.
already takes the dramatic and musical
programs regularly. Other stations which
have expressed an interest in the plan
are WIEIJS, Freeport, KDKH-FM. Du-
bugue. WEAW. Evanston. and WKRS,
Waukegan. The first two are exchanging
programs regularly with WBNB now.

In boosting the proposed off-campus
broadcasting. college officials point out
that it covers an area where such a large
percentage of voung people plan to at-
tend college.  Thus it is an ideal publie
relations medium. since it covers the
natural geographic area from which to
draw students for the college.

Also. reports from listeners who hear
the Beloit College programs over WBNB
show that the campus studio is providing
an excellent means of maintaining con-
tact with the alumni.



THE FMA SALES CLINIC

THE INDUSTRY LOOKS AROUND THE CORNER TO SEEWHAT FURTHER PROGRESS
FM MUST MAKE BEFORE IT CAN REPLACE AM FOR AUDIO BROADCASTING SERVICE

OMPARED to the NAB conference

im Chicago last month, FMA's one-
day clinic at Hotel Conmmmodore, New
York, on April 1 seemed like a vest-
pocket edition.  There was one iportant
difference, Broadeast  station
management represeitted at NAB seemed
a little old, tired, uncertain, querulous,
and discouraged. At FMA, the atmos-
phere was that of confidence and cer-
tainty. True, the FM’ers have a long
way to go. But they know they have a
better broadeasting.
Given just a little success, just a little
encouragement in the form of profit they
-an plow back into their operations, and
they can make short work of AM.

however.

means of audio

The Transmitter Situation:

That encouragement may be coming, too,
but from a source they haven’t counted
on. Right now, warchouses are bulging
with high-power FM transmitters manu-
factured on firm orders, yet gathering
dust because the eustomers don’t want
to take it “just yet.”

Why not? For the simple reason that
the transmitter manufacturers are too
busy on television receivers to give any
large-scale support to M broadeasters
through the promotion of high-sensitivity
FM sets.

As the sitnation stacks up right now,
some $1.5 million tied np in undelivered
transmitters are going to stay tied up un-
less and until more companies join
Zenith in building sets that give the
kind of reception the public expects
on FM. The dealers have been ex-
plaining away the poor performance
of insensitive sets, generally installed
without outside antennas, by say-
ing: “The stations are still operating on
low power. When the transmitters are
perfected so they can use full power,
you'll get good reception. In the mean-
time. you can tune to the AM stations.”
That story has come home to rest on the
doorsteps of the transmitter manufae-
turers. And it’s beginning to hurt.

National FM Coverage:

Also, there is a strong feeling that the
RMA passed up the M broadeasters
when its last eampaign for A Radio Set
in Every Room was directed primarily to
pushing AM receivers.  As Everett Dil-
lard pointed out: “More than 100,000,000
persons live within the primary serviee
range of existing FM stations. This is
better than two-thirds of the population

of the United States.”  So there is no
lack of programs to support large-scale
efforts to promote FM set sales.

Still, millions of people listen patiently
to whatever they can get on AM. not
kinowing that network and independent
programs are available, day and night,
free of noise, free of fading, and free of
interference.

Ted Leitzel. of Zenith Radio, diseussed
this in great detail.  Here are some of
the highlights of his address:

Ted Leitzel’s Report:

In November, 1948, Zenith decided to
break with traditions and inerease IFM
set production in January. rather than
cut back sharply as you who follow pro-
duction figures know the rest of the in-
dustry did. From where we sat, it seem-
ed as if M was ina somewhat precarious
position, teetering in the balance, as it
were. with many broadeasters hanging on
the ropes, and advertisers ignoring the
wonderful new coverage that FM gave
them in many arcas.  We also believed
that it would not take much of a nudge
to push FM over the top. and put it on a
solid base from which it would inevitably
expand to become the great medium that
its superior qualities should make it. So
we scheduled new high levels of FM pro-
duction. and Lwunched our campaign in

* January.

We proceeded on the basie proposition
that it was just ax much in the broad-
casters” interest to promote the sale of
our sets as it was in our interest to pro-
mote the various FM stations.  On Jan-
vary 10, I wrote to every FM station in
the country, giving a broad outline of
our plans, promising adequate produetion
to baek up worthwhile promotions, point-
ing out that we were not asking for a
free ride but were, instead, planning to
use all promotional tools including news-
papers, AM, and FM. and asking their
help in getting things started.

Selling Sets to Build Audiences:

The great majority of the rephies T re-
ceived from FM stations were filled with
wholchearted approval.  Some wrote and
broadeast news stories based on my first
letter: others sent their advertising sales-
men out to arouse dealer enthusiasin:
most of those with newspaper connec-
tions began or expanded their own pub-
licity programs.

We sent to our distributors copies of
every letter that went out. urging them
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to get in touch with stations in their
territory, just as we urged the stations
to contact our distributors. Then things
began to happen, and almost overnight
we found ourselves in the midst of an
amazingly effective, grass-roots campaign.
Within a month, our entire concept of
M broadeasting began to change. To-
day, our various distributors are running,
or are preparing to launch, more than
100 promotion campaigns, and our activ-
ity has just begun,

As a by-product of these promotions,
we have already established two funda-
mentals of great interest to anyone who
is considering the use of FM as an ad-
vertising ntedinm.  The first is that there
are already areas in these United States
where FM stations with alert, promotion-
minded management represent a better
buy for advertisers, and will do a better
job for them, than AM stations in the
same cities. | stress the need for alert-
niess and promotion by station manage-
ment beeause FM is still so young that a
station without this kind of management
is not likely to have any substantial share
of the FM audience.  Also, where there
is no consistent FM station promotion,
there is seldom a large concentration of
FM sets. and many owners of FM-AM
recetvers do not nse their FM bands.

The second fimdamental, of equal im-
portance, is that advertisers who buy net-
work time without valuing above AM the
FM outlets he gets for little or nothing
is just as crazy as a silver miner who
throws away his by-products of gold and
platinwm,

Facts about FM and AM Coverage:

Let’s forget all about AM coverage as
it appears on the maps, and consider the
facts that the maps don’t show. Here’s
one that few time-buyers and ageney
executives know:

In roughly half the area within 250
niiles of mid-town Manhattan, the major-
ity of the people cannot get enjoyable
radio service after dark exeept on )M
receivers. There are thousands of square
miles within this area where there are no
primary AM signals at all. but these sec-
tions are well served by FM.

Would you believe that one of our
dealers within 200 miles of New York
City jammed traffic in his town last
month by putting a radio sct outside his
store and tuning it to an FM broadcast
of an important local basketball game?
The same thing is happening over and

1
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over again in many sections of the coun-
try. During the last World's Series theve
were large sections of the Ohio Valley
where good FM sets brought black mar-
ket prices. Throughout the baseball sea-
son last year, supporters of the St. Louis
Cardinals and the Cincinnati Reds kept
our dealers perpetually out of stock on
good FM sets. Why? Because M gave
them their only dependable, static-free
reception of the basehall games.

Had you been with me duiing an auto-
mobile trip I made last February from
Chicago to Dallas, or on some more re-
cent week-end jaunts through Wisconsin,
Indiana, and lilinois, you would throw
away your AM coverage maps, for you
would have discovered that in many
arcas you must use FM. My car was
equipped with an FM demonstration rig.
designed by our engineers fm'. the use of
FM station executives, for listemng to
F)M on a standard houschold type of set
installed in my car. Mind you, the area
1 traveled has a much lower saturation
of FM stations than the sections cast and
<outh of Chicago. and this was in Feb-
ruary, weeks before summer static gets
down to business. Even so, the results
were startling.

I drove through one stretch of nearly
200 miles where the only way I could
hear two of the major networks was by
FM. In one considerable arca [ could
get no network programs at all on AM,
but [ heard one perfectly on FM. On onc
long highway that curved in a great semi-
circle around a ¢ity where AM programs
were duplicated on FM, I held good FM
reception for 150 highway miles, but
there was intelligible reception from the
AM affiliate over only 60 highway miles.
In another case, 1 heard an FM station
in three states, but never did get close
enough to pick up the AM outlet. .

Lven powerful AM stations are in
many cases finding that they get better
coverage with FM than with AM. I
talked recently to one broadeaster who.
through the years. has seen the service
area of his AM station shrink as a result
of rising interference. e has now in-
creased his FM power until its coverage
surpasses his AM transmitter, and is
equal to the AM coverage he had years
ago, when there were few AM stations on
the air.

Promotion [s a Local Matter:

We have found that promotion of FM is
distinctly a loeal proposition.  One pat-
tern develops where the chief advantage
of FM is its vastly superior quality of
reception; another where good FM man-
agement provides distinctive, exclusive
programs. Have you, for example any
idea of what a sales force FM reception
of the standard network programs can
be in many large sections of the country?
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Or how many people buy M sets in
order to hear local broadeasts of high
school sports events

Good FM Sets and Bad Ones:

Unfortunately, there are many FM sets
in the stores that are so deficient in sen-
sitivity, tone quality, and freedom from
noise that they are no better than the
cheapest AM receivers. These contrap-
tions do no good for FM's reputation. 1
do not mean to give onr products a sell.
but this picture of FM will not be com-
plete without a brief discussion of qual-
itv. I referred to the large number
of so-called M sets that will receive
FM if the signal is strong enough. but
are defiient in the major advantages.
These sets have given FM a black eye
in many areas. They have no appeal for
those who want good tone quality, and in
areas at some distance from  stations,
their low sensitivity and mability to sup-
press noise make themn a hability to FM
broadeasters.

Facts about Sensitivity:
When we tested 16 competing makes of
FM sets, we found they had an average
sensitivity of 106 microvolts, and some
were worse than 200. That means that,
on the average, these sets required a sig-
nal strength of 106 microvolts to give
acceplable reception.

There is no more reason for building
sets like that than there would be to
power heavy automobiles with motor
cvcle engines. We run a continuing
spot check on FM sets we produce,
and have no difficulty in maintaining an
average of 30 to 35 microvolts, which is
three times as good as the industry aver-
age. There is no magic about it. Any
Armstrong licensee who realizes the im-
portance of high sensitivity can do the
same.

The new FM set we have just an-
nounced is going to bring about a revolu-
tion in the industry. This little sct has
better than three times the sensivity of
our present models. and better than ten
times the average sensitivity in the in-
dustry. Moreover. this high sensitivity
is now heing put into most of our line
of FM-AM receivers.

Why Sensitivity Is Important:

Out in the fringe arcas of a station’s cov-
erage. this added sensitivity will improve
reeeption as much as would a ten-fold in-
crease in the station’s power. If you
compare this sensitivity on the same
basis with sets of 106 microvolts rating.
the figures seem fantastic. Its fringe-area
reception from a 1-kw. station will be as
good as the other sets would deliver from
an otherwise identical station with a
power of dozens of kilowatts.

Here is what this progress means to

the broadeasters and advertisers: FM is
already beginning to come into its own
at such a rate that other manufacturers
will soon be out there fighting for a
share of the growing market. In ocder
to compete, they are going to demand
that their engineers produce sets capable
of competing with ours. Soon we manu-
facturers will be in a competitive' free-for-
all that will hasten the day when FM
becomes the dominant system of aural
broadeasting.

There Are Changes Ahead:

Time-buyers are going to revise their
vardsticks. Instead of measuring in terms
of primary AM coverage they are going
to think of the much larger, better cover-
age that FM delivers.

Is it not better to buy certain coverage
of 10.000 square miles where only one
home in four has an FM set, than to buy
uncertain coverage delivered by a low-
power AM station over a few hundred
square miles?

Linnea Nelson’s Report:

There’s a lot of work to be done before
the time-buyers see eve to eye with Ted
Leitzel. This was made clear in a very
interesting address by J. Walter Thomp-
son’s Linnea Nelson. While her remarks
disclosed the fact that there are many
things that time-buyers don’t recognize
about the deterioration of AM coverage,
and a great many more that the AM
salesmen claim which might be properly
challenged, it ix still true that the pattern
of ageney thinking has been built around
statistical data that can be put into
charts and graphs or marked on maps for
presentation to clients.

These are the tools of the advertising
ageney business.  As Miss Nelson point-
od out, the FM stations have not sup-
plied them. Network stations could, but
then  they would  diseredit their AM
bread and butter.  Independent stations
haven't. partly because they lack the
necessary research stafls. and partly be-
cause even ecomplete data would not
present a picture strong enough to be
convineing at this time. Miss Nelson said
m part:

Agencies Must Have Data:

Let me assure evervone right now that
the advertising ageney is never in a posi-
tion to avoid the use of any medium
that will be profitable for its chients. T
emphasize this because any number of
people who have come in to talk with
us about the use of their FM facilities
seem to assume right from the start that
we are against FM. More FM station
owners have asked me how they should
sell and operate their new acquisitions
than have told me how my clients could
(Continued on page 36)

FM axv TELEVISION



Sctup for checking the performance of the SRE-17 reflex klystron tubes

KLYSTRONS FOR FM

Tl—&E SPERRY SRL-17 FOR FM TRANSMITTERS AND RE-
CEIVERSON 920 TO 990 MC.—By WILLIAM HENDERSON*

LYSTRONS, originally a scerel in-
vention respousible for many miero-
wave developments in World War 2, have
become an important tool of the modern
broadeasting industry.  Sinee the war,

o e )

new klystrons have been developed ex-
pressly for commercial applications. he-
canse of their advantages over other
tubes for microwave relay transmission.
Their production in quartity by the
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Sperry  Gyroscope  Company  marks
Sperry’s departure from strietly military
development,  Of the new, commercial
applications of klystron tubes, those re-
lated to microwave relay links for FM,
TV, and message traffic show the fastest
rate of development. Transmitting types
of reflex kiystrons are receiving the bulk
of present-day attention in relay links.
Most recent of the new klystrons to
arn aceeptance in the broadeast indus-
try is the SRL-17 reflex oscillator, Iig.
I, used in Federal Telephone & Radio
Corporation’s new microwave relay link
for M studio-to-transmitter service.
This tnbe is used both as the transmitter
power oscillator and the local oscillator of
the receiver. It was chosen for this
service because of its availability, in-
herent frequeney stability, and case of
modulation  and  tuning-characteristics
applicable to klystrons in general.

Design of the SRL-17:

Klystron is the name given to a family
of tubes that use one or more cavity reso-
nators and employ velocity modulation.
Klystrons are made with one, two. three,
and even six resonators. They can operate
as amplifiers. oscillators. or frequency
multipliers, and are used normally at fre-
quencies between 750 and 30,000 me.
They can be modulated as to frequency,
amplitude, or phase. and can operate in
CW or pulse service, Power outputs
range from a few milliwatts to several
hundred watts.

*Director. Industrial Department  Sperry Gyro-
scope Company. Great Neck. Lovg Idand. N, Y.
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Types that employ only one resonator.
like the SRL-17. are called reflex kly-
strons. They operate only as oscillators,
and produce moderate amounts of niero-
wave power. The SRL-17 operates at
frequencies between 920 and 990 me.,
and can deliver 8 watts CW output.

The SRL-17 resonator, shown eut away
in Fig. 2. is tunable to any frequency
between 920 and 990 me. The Q of the
resonator is 500, as high as that of a good
search waventeter. The bottom of the
cylindrical cavity resonator is folded up-
ward to form a central tube within the
cavity. This gives the cavity a re-
entrant shape, the resonator being formed
by the space between two concentric eyl-
inders. Holes in both ends of the central
tube and the top of the resonator permit
an electron beam to pass. These holes
are provided with fin-shaped grid strue-
tures. The grid at the bottom of the
resonator functions only to accelerate
and focus the clectron beam. The two
grids spaced closely at the top of the
resonator form a gap that is essential to
operation of the tube.

In addition to the resonator, other es-
sential parts of the reflex klystron, Fig.
3, include an electron gun, like the kind
used in a cathode-ray tube, producing a
focused clectron beam of uniform veloc-
ity, and a negatively-charged reflector
electrode which decelerates and reflects
the beam back towards the resonator
again.  The accelerating field for the
beam is provided by a positive voltage
on the shell or anode, of the tube, Fig.
4. As the electron beam passes through
the resonator. the velocity of the elec-
trons is modified slightly. or modulated,
by the REF voltage on the two grids that
form the gap at the top of the resonator.
Electrons passing these grids are alter-
nately speeded up and slowed down in
phase with the RF cycle of the resonator.

Beyond the resonator, the retarding
field of the reflector electrode reflects the
beam back towards the resonator gap. As
a result of their differing velocities. the
eleetrons in the beam crowd up and form
bunches during their transit time in the
reflector field as shown in Fig. 5. When
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the strength of the reflector field is ad-
justed to one of the neeessary values, the
bunches reach their maximum density at
the time they arrive back at the resona-
tor gap. I the phase of the RF voltage
across the resonator gap is such that the
bunches are slowed down at their time of
arrival, then the bunches will transfer
some of their energy to the resonator.
I’art of the kinetic energy of the electrons
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Fig. 6. Typical reflector characteristics

thus converted to RIF energy sustains os-
cillation, and the remainder is coupled to
any external load by means of the small
loop on the coaxial output line shown at
the bottom of the resonator in Fig. 2.

How the Klystron Is Tuned:
The frequency of oscillation in a kly-
stron is governed primarily by the tuning
of the resonator. Tuning can be accom-
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Fig. 7. Constant-mode characteristic

plished by changing the gap between the
two resonator grids. This is done me-
chanically by the threaded tuning struts
that spread the flanges on the tube.
Changing grid spacing essentially changes
the effective capacity of the resonator
and tunes the resonator in much the same
way that a variable capacitor tunes a
conventional LC tank cireuit.

Frequency is also dependent on the
transit time of the electrons in the reflec-
tor field. If the bunches are caused to
arrive at the grids slightly ecarlier in the
RF cycle, the frequency will be increased.
Transit time can be controlled by the
beam and reflector voltages. Increasing
the reflector voltage, for example, will
decrease the transit time and increase
frequency because the stronger reflector
field, not permitting electrons to pene-
trate so deeply into the reflector region,
reduces their traveling distance and
auses  the bunches to arrive earlier.
Similarly. but not so easily explained, an
increase in beam voltage will also cause
the frequency to inerease.

Tuning by changing the beam or re-
flector voltage is limited to certain ranges
because the tube will stop oscillating
when the voltages are changed beyond
certain limits. These limits are deter-
mined by the fact that the resonator
obtains the energy necessary to sus-
tain oscillation by decelerating electron
bunches. Changing the transit time be-
vond certain limits would cause the
bunches to arrive at a time in the RF
eyele when they would no longer en-
counter the retarding field at the grids
necessary to sustain oscillation.

Operating Characteristics:

By examining the process of bunching,
shown in Fig. 5, more elosely. it can be
seen that the electron bunch can take
several RF cycles of time to travel in the
reflector ficld before reaching the resona-
tor grids. The shortest transit time that
a central electron of a bunch can take
and still arrive in the correct phase to
sustain oscillation is approximately 34
evele.  Bunches can also spend 134, 234,
334, to N-14 cyeles in the field and still
maintain oscillation. At intervals be-
tween these times, however, the bunches
will not meet the RF phase conditions at
the grids necessary to sustain oscillation.

The foregoing transit time require-
ments show that the klystron will oscil-
late only within certain separated voltage
ranges. In Fig. 6, for example. if the
negative reflector voltage is increased
from zcro, a particular voltage will be
reached where the tube will begin to
oscillate.  As the voltage is increased
from this point, the power output will in-
crease to a peak and then fall off until
the voltage reaches a value where the
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tube stops oscillating. Further increase
beyond this point has no effect until a
still higher voltage is reached where the
tube will oscillate again.

At higher reflector voltages, several
more of these voltage modes can he found
within which oscillation will occur. Each
of these modes corresponds to a particu-
lar nunber of eyeles in transit time. The
mode corresponding to the highest re-
flector voltage at which oscillation can
oceur represents the 34 evele transit time.

The reflector characteristics shown in
Fig. 6 are for a klystron very similar to
the SRL-17. If the SRL-17 were operated
at 833 me., Fig. 6 would be necarly an
average characteristic of the SRL-17.

In addition to reflector voltage modes,
a series of anode voltage ranges exists at
which the tube will oscillate for a given
reflector voltage. This anode character-
istic, shown in Fig. 8, is similar to the
reflector characteristic. The effect of re-
flector and beam voltage can be com-
bined, and a change in one can be com-
pensated for by a change in the other
The depeudency of the refleetor and
heam voltage effects is shown in the eon-
stant-mode characteristies in Figs. 7 and
§. The numbers on the curves in Fig. 7
refer to the transit time associated with
each mode.

Note that the maximnm power and the
reflector tuning range for each reflector
mode are different.  For higher reflector
voltages, maximum power in the modes
is greater and electrical tuning range is
smaller than for lower reflector voltages.
Within any single mode, frequency in-
creases when reflector voltage is in-
creased.  For symmetrical modes, the fre-
quency change within the mode 1s most
linear at the center of the mode.

SRL-17 for S-T Service:

Used as the transmitting tube in the Fed-
eral S-T link on 950 me., the SRL-17 1s
operated at +1000 volts beamn voltage,
and -1300 volts reflector voltage to de-
liver 3 watts.  For local oscillator serv-
ice, on lower power, the SRL-17 in the
link is operated at +250 volts beam volt-

age and at -130 volts reflector voltage.

Modulation of the reflex klystron is
simple.  The signal can he  applied
direetly to the reflector to frequency-
modulate the output, Fig. 9. In fact,

[ XAX S LY

'
'
'
'
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VOLTAGE

Fig. 9. FM by varying reflector voltage

microphone signals have been applied
direetly with satisfactory results.  Simple
FM transmitters with =0.019 frequency
stability have been constructed with only

a reflex klystron. microphone.  power
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Fig, 8, left: Effect of changing beam
voltage and reflector voltage. Center:
Effect of changing reflector  voltage.
Above: Effect of changing beam voltage

supply, and conventional VHE antenna.

In the Federal link, a very simple
modulator is possible because of the ease
of modulating a klystron. Using the
equivalent of a single 65J7, a deviation
of =200 ke. is obtained with a reflector
swing of =28 volts peak, with negligible
non-linearity. The modulation capacity
of the Federal link is speeified at =600
ke, or =8t volts peak. Negligible dis-
tortion is indicated by the report that an
FM earrier has been transmitted through
a series of six links with only %% dis-
tortion resulting in the comparison be-
tween original and received intelligence.

Under no circumstances must the re-
flector be driven positive. If this were to
happen, the reflector electrode would
draw current. The reflector current char-
acteristic has negative resistance due to
secondary emission and because of this
the current, when once started, will in-
crease to destructive values. To guard
against the possibility of positive reflec-
tor voltages, a diode clipper is usually
designed into the reflector cireuit.

Since frequency depends upon the elec-
trode voltages of the tube, the DC power
supply  must be free from noticeable
ripple.  Otherwise, the ripple would fre-
quency-modulate the tnbe. Good regu-
lation of the power supply is important
also to preserve frequeney stability of the
oscillator even though the tube is in-
herently stable.

Long-time frequency stabilities of the
order of =0.019 can be obtained by
merely holding the ambient temperature
to within a few degrees. .\ crystal refer-
ence AFC like the one in the Federal link
will hold the tube to =0.005%. More
claborate schemes ean hold klystrons in
general to 0.0001% over long periods.

Power output and modulation charac-
teristics are affected by the loading of
the klystron. Fig. 10 shows how the
shape of a reflector mode and reflector
tuning curve change with the output
load match. Stub transformers are often
built into systems to take care of changes
in load and insure optimum character-
isties, The life expectancey of the SRL-17,
as indicated by performance reports, is
several thonsand hours.
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SPOT NEWS NOTES

“—so I went up to see his television.”

They Stole the Show:

Yes, that’s what the tiny Altee-Lansing
microphones did at the Chicago NAB
Conference.  Throughout the meetings
and luncheons, they provided the easiest
listening we have ever heard under sueh
circumstanees. The  engineers  seemed
more interested in these mikes than in
some of the speakers who used them.

Plant Expansion:

Leece-Neville, Cleveland manufaeturer of
rectifiecd AC generators for car batteries,
is enlarging its plant at 3109 Hamilton
Avenue and is construeting an addition
to the building at 5351. Their genera-
tors are used widely to handle the extra
load of mobile radio equipment.

Miscalculation:

Last January 21, FCC Chairman Coy
said in an address at Boston: "We hope
to unfreeze the processing of television
applications by April, or early in May.”
As of now. even if the proposed plan is
announced by the end of May, it will not
be possible to issue CI”s until August or
September at the earliest, for a hearing
must be called, then the final plan must
be released, and 30 days allowed for ap-
peal.  If no appeal is filed. CI”’s might
be issued in September, provided nothing
happens to delay the normal procedure.

Information on KDFC-FM:

Quickly picking up Linnea Nelson’s com-
plaint that agencies do not have suffi-
cient data on FM stations, KDFC-FM
Sausalito, serving the San Franecisco Bay
area, has compiled data from a recent
station survey in a brochure now ready
for agencies and time-buyers,
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TV Frequency Problems:

While opinions differ. there's strong sup-
port for Zenith's position, expressed by
Commander McDonald, that: It isridie-
wous to assume there will be separate
markets for VIIF and UIF. If many
satellite cities like Waukegan, lllinois,
near Chieago. or Camden, New Jersey.
near PPhiladelphia, are assigned stations
in the new UHFEF only, it does not mean
that they will provide a market for single-
band U receivers. People in these
cities will insist on reception from VIIEF
in their arcas and will demand two-band

receivers,”
Radio Set Advertising:

W. . Lillard, sales promotion manager
fo General Foods, speaking of generali-
ties and far-fetched comparisons: *Peo-
ple are building an immunity to adver-
tising in both the printed and spoken
form.” If he’s right. a reexamination of
copy on andio and video broadeast re-
ceivers is in order. Such claims as “cathe-
dral tone” from a t-in. speaker, are be-
ing joined by promises of “long-distance”
TV reception.

New Executives:

Fdward W. Butler has joined Federal
Telephone & Radio as director of the
radio division, following his resignation
as general manager of Sylvania’s electro-
nies division.  Raymond 8. Perry. former
president of Eicor Corporation, has been
appointed general sales manager.

Broadcasters Want to Know:

How will TV effect the future of FM
broadeasting? As we see it, if FM'ers are
merely relying on the superiority of FM
over AM. they are going to be in a
weak position. To survive, audio broad-
-asting must meet video at the program
level, using FM as a means of providing
the most  enjoyable reception. The
danger to audio broadeasting is not TV
competition. but in failure to entertain.

Everett Gilbert:

Special projects engineer at Radio Fre-
quency Laboratories. Boonton, N. J..
elected vice president for engineering.

Four Horsemen of the FCC:

When Senator Edwin C. Jolmson (D-
Co'o.) charged on April 20 that the “be-
wildered Commissioners . . . are caplives
of their own staff.” he didn't identify the
“plow horses” who have “usurped the
plow handles and seized the whip.” How-
ever. it is presumed that he referred to

Messrs. Plotkin, Goldman. Solomon, and

NOTES AND COMMENTS ABOUT SIGNIFI-
CANT ACTIVITIES OF PEOPLE & COMPANIES

Cottone. The full text of Senator John-
son’s remarks concerning actions by the
FCC occupied 10 pages of very interest-
ing reading in the Congressional Record.

Communications Business:

Under recent revision, Motorola commu-
ntcations  equipment  field  engineering
and sales will be handled by I, R, (Red)
Kendall in Maine, Massachusetts, New
Hampshire. Vermont, and New York ex-
cept the metropolitan New York area.
Lowell E. White has been moved north,
to take over metropolitan New York.
Jersey, Rhode Island, and Connecticut.

Frank H. Norton:

Formerly with Curtis-Wright and Bell
Laboratories, has been appointed  chief
engineer for the radio division of Bendix
Aviation Corporation.

Market for FM Antennas:

Nearly 100 companies are competing in
the side of TV antennas.  However, al-
thongh FM set production sinee January
“+7 is three times that of TV, very little
promotion effort has been put on FM an-
tennas,  Seems as if the antenna people
don’t know that F'M sets need antennas
for the same reason that TV sets do, since
FM operates right in the middle of the
TV frequencies.  Performance of 9077
of the FM receivers now without anten-
nas can be greatly improved by the use of
omni-directional ontdoor antennas.

New C-R Tube Plant:

General Eleetrie will spend over $1 mil-
lion for facilities to manufacture cathode-
ray tubes at Syracuse.  Production of
8Ys-in. metal-cone tubes is expected to
start in August.

Ad Hoc Headache:

No official word has been released, but
it appears that the Ad Hoe Committee
still hasn’t reached conclusions on TY al-
locations for the VIIF band that can be
expected to satisfy the broadeasters. The
original FCC plan provided for 39t sta-
tions in 140 metropolitan areas.  Last
summer, the FCC proposed to increase
the allocations to provide for 955 sta-
tions in £39 areas. Now, confronted with
the realities of interference, it appears
that the experts haven't yet approved
of a plan that will assure good reception
from as many as 200 stations.

More Coaxial Cables:
The Bell system has added two TV chan-
nels to carry programs from Philadelplhia
to Chicago. This makes a total of 3
west-bound and 1 cast-bound now.
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1. Demonstration bus equipped with fixed-frequency FM. 2. Complete test equipment display. 3. Latest FM-AM-phono unit

NEWS PICTURES

1. A new FM radio receiver, designed
specifically for installation in buses, has
been announced by G. E. The new unit
will operate up to eight 6%%-in. speakers,
enabling low level operation of each and
iz erystal tuned to the frequency of any
one FM station desired.  The range of
operation  depends  upon  the  signal
strength of the transmitter. Tests con-
ducted in the Syracuse area have shown
reception to be satisfactory with the bus
operating up to 20 miles from the trans-
mitter.  The speakers are in round metal
housings mounted on the ceiling at inter-
vals thronghout the length of the bus.
The set incorporates a erystal controlled
local oseillator, a vibrator power pack,
and 10 tubes. Double limiters are used
for optimum quieting of man-inade static
and other interference. The crystal em-
ployed is a new design, operating on the
third mechanical mode and requiring a
frequency multiplieation of only three.

2. Sun Radio of New York has set up a
complete test equipment display room in
which engineers and servicemen can ex-

amine and try out equipment under ac-
tual use conditions. Display includes
fully equipped test benches and two live
TV receivers.  All types of equipment
and all leading makes are displayed.

3. New RCA Victor console combina-
tion features a two-band AM-FM radio
and 43-rpm record changer in roll-out
drawer. Storage space is provided for 2
albums of the new-type records or 189
single records. A 9-tube-and-rectifier cir-
cuil is used, and all equipment is housed
in a single 34 by 30 by 16-inch cabinet.

t. Portable projection oscilloscope by
Beta Eleetric provides a 16- by 12-inch
oscillogram with a trace bright enongh to
be viewed in normally lit classrooms and
demonstration halls, and has all the con-
trols of a normal oscilloscope.  Yet the
folded-up size is only 13 by 16 by 19
inches. Weight is 60 pounds.  Vertical
deflection sensitivity is 60 millivolts rms
per inch: vertical amplifier response is
good to 50 ke, and usable to 100 ke,
Horizontal sweeps are good to 2 ke, and
usable to 5 ke.

5. The basie unit of the new RCA uni-
versal television transmitter control con-

sole provides a centralized control of all
mixing and primary switching operations.
Block-tvpe  construction s styled  to
mateh the company’s TV, FM, and AM
transmitter and auxiliary equipment.

6. Kaar Engincering has completed the
first production run of their new mobile
radiotelephone equipment for the 152-162
me. bands, More than two years of re-
scarch have gone into the development of
units which feature lower, standby bat-
tery drain than has been possible hereto-
fore. Transmitter consumes no power
from the battery during standby periods,
and the receiver uses only 4 amperes.

7. First low-cost camera equipment de-
signed expressly for the Image Ortlicon
pickup tube has been announced by Tele-
vision Equipment Corporation of New
York. Extreme sensitivity and high defi-
uition make this unit adaptable to either
wired industrial systems or to broadeast-
ing. Up to 1.000 feet of cable can be
used between eameras and control equip-
ment, and althongh basically a single
amera system, as many as four cameras
may be used. Intercommunication be-
tween units is provided.

4. Portable oscilloscope. 5. TV transmitter control console. 6. Low-drain 152-162 me. mobide unit. 7. Sensitive TV camera
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FCC PLAN FOR TV EXPANSION

BY THE USE OF LOW-COST REPEATER INSTALLATIONS, OPERATED WITH MINIMUM
STAFFS, TV COVERAGE CAN BE EXPANDED GREATLY —‘By THE HON. WAYNE COY*

N the metropolitan areas where tele-

vision has already started, it has met
with sensational acceptance. But don't
think that the people outside the metro-
politan arcas are going to be content to
grow old gracefully while television
passes them by, The day of the hinter-
land, the provinces. the backwoods, the
sticks has passed in America. Radio it-
self helped to hurry that process. The
wartime prosperity and the dispersion of
our industrial plants took us farther along
the road toward greater equality of
opportunity.

Many of you have pointed out to me
that your city cannot afford to support
an investment in a television transmis-
sion station of half a million dollars or
more. In addition, you have cited an-
nual operating costs approximating the
initial investment. 1 can’t disagree with
that argument on those assumptions. 1
just cannot accept the assumptions as
valid. T know that contrary thinking
flies in the face of my own figures taken
from the experience of 11 of the 17 sta-
tions operating all of 1948,

The need is for simplication and re-
duction in cost both as to plant and
operating expenses. There is still entirely
too much emphasis on glamorous build-
ings. and too little on sound plans to get
television service to everyone in Ameriea.

Each large metropolitan area can sup-
port one or more major stations with
studios and field pickup equipment. and
management, operating and sales staffs.
These major cities will be
interconnected  with
cables or radio relay circuits.
and will form the core of
television programming.

Talent. shows, exhibitions,
and  other features  which
make up the regular program
service are available in these
cities. There are. of course,
possibilities of other shows or
events  originating  outside
these points but., for the time
being. because of the cost of
irregular  operation,  these
would be unavailable.

The service of each major
station is definitely limited
by the transmission charac-
teristies of the frequencies

coaxial

 *Chairman. TFederal Comunica-
tions Commission, Washington, D.
. Thic text iv part of an ad-

dress delivered at the NAB Con-

veation, Ilotel Stevens, Chicago.
April 11, 1949,
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used.  This can be fairly accurately cal-
culated. For purposes of illustration, the
service arca can be assumed to be a cir-
cular arca with a radious of 40 to 50
miles. This service area usually includes
the uniformly dense population. but at
the edge. the population is generally con-
centrated aronnd  secondary  eities and
towns. Each of these cities and towns
an be served by a simple seeondary
station, with location and power properly
selected to serve the area. The number,
location, and radiated power of sueh
secondary stations is determined by the
population distribution. Thus, cities like
Chicago, New York. and Philadelphia
might have three to five secondary sta-
tions surrounding them.

These secondary  stations must  be
simple in construction and operation to
give minmmum investment and operating
cost.  The stations must be, as nearly as
possible, automatic in operation, thus re-
quiring minimum staff.  The program
service must be supplied directly from
the central program source, and such
secondary stations should not be expected
to provide program material. These sta-
tions should not require studios, manage-
ment, sales, or programming staffs.  In
all respects this type of secondary station
should simply be a repeater for the pro-
gram source in order to extend the cover-
age for the program. thus dividing it
among a larger number of audience units.

The second step is to serve the cities
and towns along the connecting lines.

RC.A model of a television installation suitable for use as u
repeater station such as Chairman Coy describes

The same type of sccondary station
transmitter can be used. Taps on the
connecting circuit can be made along the
line at any point of amplification. The
company operating the connecting lines
(AT&T) should develop simple terminal
equipment to be connected at any con-
venient point of the circuit to give serv-
ice to a local station.

The third step is service off the con-
neeting line.  From each of the stations
on the line, sccondary stations can pick
up and repeat the program. The quality
of the picture may permit a second re-
peat, but with simple apparatus it is im-
probable that acceptable service beyond
this can be obtained. Simple radio relay
spurs of one or several hops can be pro-
vided, and technical improvements will
make it possible to extend these spurs
and maintain quality. If costs can be
supported, more elaborate relays or coax-
ial lines may fan out from the main line.

Thus, one can build up a network very
similar to the network of a railroad sys-
tem — major terminals, intermediate sta-
tions, short side spurs, and secondary
lines.  The analogy differs in that in the
television service every station can have
the same service to it. but no service can
be provided in the reverse direetion with-
out large capital and operating expendi-
ture

This network can be justified and ex-
panded only if the costs are geared to the
audience added. Competition can be pro-
vided by parallel networks.  The only
limits to the number of com-
peting networks are econo-
mics and availability of fre-
queney bands. It is probable
that. in most of the U. 8. the
former will be more limiting.

A secondary station such
as | have deseribed, and par-
ticularly those not satellite
stations on the edge of large
metropolitan arcas, can pro-
vide local programs as well as
network programs. The
transmitter can be designed
so that field equipment can
be connected to it directly or
by a simple radio cireuit.
Thus local sports
local speakers. local forums,
and local dramatic produc-
can be added to the
The ficld

cquipment can be used to

I3

events,

tion
serviee, same

(Concluded on page 26)
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Fiy. 1. Eye-level television sereen is hidden when unit is not in use

TV FURNITURE IDEAS

DESCRIPTION OF INTERCHANGEABLE UNITS FOR TV
INSTALLATIONS: — By HERBERT D. SUESHOLTZ*

N examination of television cabiets

on the market today leaves little
doubt that many designers are still think-
ing in terms of audio programs. In the
rush of keeping up with the expansion of
television, they have not had time to re-
direet their artistry, from a cabinet which
was to be heard but preferably not scen,
to a piece of furniture whieh is the cen-
tral point in today’s living room,

In addition, many sets show a hold-
over from AM mechanical design. The
loudspeaker, always as near the floor as
possible, has been pulled out and replaced
by the television sereen. Here again, the

“General Manager, Transvicion, Inc., 460 North
Ave., New Rockelle, N. Y.

fact that television is to be looked at has
been ignored.

Finally. experience has shown that one
of the major obstacles in television sales
is the housewife's reluctance to rearrange
her furniture to accommodate a new and
often inharmonious cabinet in ber living
rooni.

An awarceness of these considerations
led Transvision, Ine.. to collaborate with
Charles Allenbrook. the eminent designer,
in the creation of television furniture
which eould become focal point of living
room furniture arrangement and at the
same time be mechanieally suited to tele-
vision viewing.

Starting with no preconceived ideas of
how the finished product would look, cer-

. 2. Various installation arrangements

tain fundantentals were eonsidered essen-
tial. They are:

1. That television would eventually be-
come the dominant point in the room.

2. That it would supersede fierplaces
and other previous centers of activity and
become the hub around which settees,
chairs, and furniture could be arranged.

3. That it would be flexible, so that
owners could add to existing equipment,
or install new equipment as needed.

+. That the designs should meet the
need of both small and large homes, and
be styled to harmonize with existing
furniture.

5. That the television screen should be
correctly placed for comfortable viewing,
and yet be hidden when not in use.

The final result of a long period of
planning and research is shown in Figs.
I and 2. All units in the basic ensemble
are semi-standardized and inter-change-
able. The television sereen and  dial
panels are removable and can be replaced
easily. Present radio and phonograph
equipment can be modernized by instal-
lation, along with television equipment
in any one of several units. In all cases.
the television screen is kept at eye-level
height for fatigueless viewing. Record
changer, album storage, cellarette, and
magazine shelf units have been designed
for use in eonjunction with the basic tele-
n unit.  For corner positions, the
interchangeable series include two corner
units.

Although the designs ilustrated are
functional modern in style. substitution
of carved, hand-finished mouldings, han-
dles, and period type legs convert them
cconomically into period pieces. At pres-
ent, finishes include blonde. ebony, rift
ouk, mahogany, walnut and silver grey.

It is believed that the series of units
described in this article represent a major
step forward in styling television furni-
ture to meet the requirements of the
living room as well as those of the in-
dividual watching a TV program.




PROGRESS ON UHF TELEVISION

A REVIEW OF EQUIPMENT WHICH HAS BEEN USED FOR TESTS ON UHF, AND THE
PROBLEMS WHICH REMAIN TO BE SOLVED— ‘By DR. THOMAS T. GOLDSMITH, JR.*

OMMERCIAL broadeast television

as we know it today utilizes the VHIF
region of the spectrum employing twelve
channels beginning at 5+ me. and going.
with some skips for other serviees, to 216
me. These twelve channels arve render-
ing an excellent service and some sixty-
one television stations are currently earry-
ing broadeasts on them. lowever, they
are insufficient to provide a completely
competitive network serviee throughout
the United States. Because of co-chan-
nel interference, it is impossible to supply
the entire demand for stations, so that
rach eity capable of supporting television
an have a sufficient number of channels
to furnish four or five network programs.

VHF and UHF Allocations:

Several years ago, the Federal Communi-
-ations Commission recognized the short-
age of chamnels in the VIIF region and
therefore set aside an experimental band
of frequencies for television in the ultra-
high frequencies. This television band
encompasses the region from 475 through
890 me. It is particularly with referenee
to this UHF region that I shall make
my comments.

We are currently involved in a tele-
vision freeze which the FCC and the in-
dustry agreed necessary in order that
the most  efficient  utilization possible
could be planned for the twelve VHF
channels.  Previously. an allocation plan
had been put into effect which separated
co-channe! stations, in some cases, only
100 miles.  When the stations began op-
erating even 200 miles apart. it was found
that the interference due to tropospherie
fluchwtions in signal strength was so
severe that a restudy of the propagation
characteristies and the consequent rear-
rangement of allocations even with these
first 12 channels was highly desirable.
An analysis of data concerning propaga-
tion has been completed to the extent
that a new allocation plan can be drawn
up so that the freeze may be lifted.

However, the FCC now finds that the
poliey problem of sufficient channels is
ahmost as serious in the consideration of
the lifting of the freeze as the purely
technieal interference problem. Thus,
they find that consideration of VIIF
alone is impossible and. therefore, UHF
and VIIF must be considered together, so
that some decision can be reached that

*Director of Research, Allen B. DuMont Lab-
oratories, Tac.. 2 Main Ave., Passaic. N. J. A

paper presented at the annual NAB Engineéring
Conference, Chicago, April 9, 1949,
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will provide a satisfactory over-all, long-
termm television program for the nation.

Status of UHF Transmitters:

A number of companies have been en-
gaged In experimental investigation of
the ultra-high frequencies. The  fre-
quencies between 475 and 890 me. are
somewhat of a no-man’s land. The devel-
opmentof equipment for lower frequencies
in the present television and FM channels
has produced tubes and apparatus ca-
pable of delivering considerable power.
On the other hand, the wartime use of
radar produced apparatus and  tubes
capable of delivering high power in the
microwave region beginning at 1000 me.
and up. Iowever, high-power tubes for
the UIIF region set aside for television
have not been made available.
experimental work in this region, never-
theless, has gone forward. The Colum-
bia Broadeasting System earried on color
tests several yvears ago with a transmit-
ter on the Chrysler Building, and made
ficld observations throughout the New
York In that project, a band-
width of some 16 me. was employed to
obtain  high-definition sequential color.
Consequently, performance  with this
wide bandwidth was somewhat lmited
by the obtainable signal-to-noise ratio.

Some

area.

Du Mont Laboratories, in the sum-
mer of 1948, nitiated transmissions from
its experimental station  WI0XKT in
New York City, located at the site of its
low-hand transmitter, WABD. While the
transmitter does not have high power,
being limited to 40 watts effeetive radia-
tion, it is sufficient to illustrate the
quality of program and signal-to-noise
performance which can be achieved in
the UHF region.

Using the 6-me. standards currently
emploved on the twelve VIIF channels,
this station, carrying the same programs
as WABD. has produced pictures of
quite acceptable quality within reason-
able distances from New York. Trans-
mitters of higher power for pictures and
sound are nearing completion, and will
be installed at 515 Madison Avenue,
New York City. These transmitters,
also operating experimentally at WI0-
NXKT, will make possible a more com-
plete field coverage study in the New
York area. They will operate on a pie-
ture carrier frequeney of 609.25 me., and
a sound carrier frequency of 613.75 me.
Using an omui-directional radiating an-
tenna having appreciable power gain, it

is expected that a peak effective radiated
power of several kilowatts will be avail-

able.

Tests on UHF Transmission:
RCA, through its NBC affiliates in
Washington, has installed  sight  and

sound transmitters at the Wardman Park
Hotel to carry programs in parallel with
its WNBW station at that location. RCA
has made rather extensive field tests on
this equipment in the Washington area.
Du Mont and Philco. independently,
have made field studies in Washington
from this same transmitter. Al the mea-
surements generally indicate the need of
higher power for UHFE than for VIIF be-
ause of the substantial  shadow  cast
by the hills.  Nevertheless, nearly all ob-
servers agree that the ghost problem at
UIIF is considerably less severe than is
now encountered in built-up arcas where
VIIF television stations are operating.
The tests indicate that ignition-type in-
terference and many other forms of man-
made static such as are now encountered
from ecleetrical machinery, transformers,
and flashing signs, are considerably less
evident at UIIF than at VHF.

A number of other experimental sta-
tions in Boston, San Francisco, Chicago
and elsewhere have been carrying on
tests in the UIIEF region.

Tubes for Higher Power:

Several approaches have been made to
the tube problem at UIF. Transmit-
ters for this region may require tube
structures such as the Resnatron, a high-
powered tube in which resonant cirenits
are fundamentally a part of the tube
structure itself.  The Resnatron proved
quite snccessful in the war as a jam-
ming device.  Development work has
been continned by Collins Radio under
the direction of Dr. Salisbury. and by
others. The use of multiple tubes in a
ring cireuit is another method.  Results
of work along this line by Eimae engi-
neers looks very encouraging. RCA’s
use of multiple tubes excited in a bal-
anced manner, with their outputs com-
bined in a diplexer form of mixer eireuit
is also very promising. Dr. Doolittle of
the Machlett Laboratories has given a
paper bearing upon tube problems at
these frequencies.

It scems likely that transmitters defiv-
ering approximately 5 kw. will be avail-
able in the entire frequency range of
175-890 me.  With further development,
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the Resnatron approach or multiple tube
approach may lead to transmitters ca-
pable of delivering something like 50 kw.
Then, by use of an antenna power gain
of say 10 in the radiating strueture, it
will be possible to deliver the necessary
300 kw. of power to cover nearly any
metropolitan area with a suflicient tele-
vision signal for excellent service.

Sidebands and Neutralization:

One of the problems at the transmitter
has to do with the sideband character-
istic. It is expeeted that filters can be
built for this region of the spectrum that

UHF Converters and Receivers:

UHE receivers to cover the entire range
take several forms.  Experimental receiv-
ers built to date employ the converter
prineiple, where a separate local oscilla-
tor and mixer are used to heterodyne the
received signal into the range of existing
Such a super-
heterodyne method of reeeplion is rea-
sonably adeqguate, although with full oc-
cupaney of the chamnels a number of
spurious  oscillations  can be  expeeted.
For example. at certain frequencies the
desired signal will be reeeived and con-

television sets, double

of the UHF converter the signal can be
converted to a region between Channels
1 and 2. Then, by simply adjusting the
continuons tuning of the Inputuner, the
signals can be received at the new point
on the dial.  With such fine adjustment
it is quite possible to avoid most of the
spurious birdies which would otherwise
result from the use of a converter.

The most satisfactory means of reeep-
tion for the UHEF channels, however, is
a single super-heterodyne eireuit. Du
Mont has constructed such R head-end
assemblies for use with its present re-

ceivers. The reeciver is provided with

This Du Mont UIIF tuner has cavity-type RF preselector and local oscillator, feeding a crystal mixer.

Most
of the experimental transmitters to date
have been broadband transmitters, and
the designers have not been faced with
this particular problem  because  there
was no co-channel or adjacent channel
operation with which to contend. A fixed
percentage stability at UIIF results in a
constderable incerease in kiloeveles of ab-
solute drift than at VIIF. Another se-
rious problem having to do with trans-
mitters is the neutralization of power
stages at UHFEF.  These stages must be
satisfactorily neutralized in order that
the transmitter can be modulated to a
depth as low ax 15% on peaks of white.
Phase modulation must be minimized on
such transmitters if it is desired to em-
ploy the inter-carrier method of sound
reception in the receivers.

will give adequate performance.

verted to an existing VIIF channel. The
regular VIIF recciver operating to aceept
such signals would then have a local
oscillator whose harmonies would fall in
the UHE band being reecived. The con-
sequent presence of both the UINF signal
and the harmonices of the local oscillator
cause interference one with the other,
with consequent distortion in the picture
being received.

Converters of this type are quite feas-
ible, however, when used with a VI
television receiver employing the contin-
vous-tuning Inputuner method of station
seleetion.  With such a deviee, it is pos-
sthle to heterodyne the UIF station to
Channel 1 and reecive it on a channel
where no other television station is op-
erating. If interference should oceur on
this particular channel, by a retuning
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Range s 475-890 me.

a switeh so that the regnlar RF Inpu-
tuner head end is employed for VIIF,
but the special UHEF head end assembly
can be switched to the TF input. I some
cases we have found it quite satisfactory
to utilize the current 21.9-me. sound IF
and associated 26.4-me. video TF. With
such a device it is possible to get an
image rejection of something better than
10 db.  For such image rejection an RF
tuned cavity is employed ahead of the
crystal detector.  Another tuned cavity
serves for the local oscillator.  The out-
put of the crystal deteetor is then fed
through a single 1F stage tuned to the
desired intermediate frequeney channel.
Next, this signal is led over a short
length of cable to the VHF receiver
which is being adapted so as to include

both VIIF and UIIF.



Standards for UHF Television:

Now a word about the standards which
might be employed in the UHF region.
Obviously if the UHF service is to be
simply a supplement to the existing 12
VHF channels, then exactly the same
standards should be employed. Analysis
of the characteristics of these higher fre-

possible means of reducing co-channel in-
terference.  However, the tests made in
1941 with regard to frequeney modula-
tion for the video transmitter indicate a
serious multipath  distortion  of much
greater proportions when using FM for
video signals than is present when using
AM. This practical field problem, there-
fore, pretty well rules out FM video, par-

Above: Field intensity of 300 microvolts, 13.8 miles from 612-me. transmitter with
40 watts effective radiation. Below: Field intensity of 47 000 microvolts, at the same
distance from @ 77.25-me. transmitter with 14,900 watts cffective radiation

quencies indicates that these standards
are entirely feasible. Perhiaps some tight-
ening of tolerances  within  the
standards is desirable,  One case. for ex-
ample, is a smaller pereentage drift al-
lowance with respeet to the stability of
the crystal in the transmitter, Consid-
cration has heen given to frequeney mod-
ulation of the video transmitter as a

basie
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ticularly inasmuch as it would require a
very  substantial change in standards
from VHIE. The recent employment of
synchronization  of  ecarriers  between
closely-spaced eco-channel stations prom-
ises considerable relief from the co-
channel interference problem. Tt is quite
possible that the same principles can be
employed in the UHFE stations.

UHF Frequency Allocations:

Color television, using a wider band and
employing either simultaneous or se-
quential standards, is under investiga-
tion, and might use a portion of the UHF
speetrum. It is likely that nearly all the
channels will be required for a truly na-
tion-wide service, even employing the 6-
me. bandwidth. Thus, probably Dblack-
and-white television will employ the
major portion of the UHF spectrum now
assigned for television.

Approximately 69 additional  6-me.
channels are available in this entire re-
gion. A number of allocation plans have
been worked out to determine the
number of stations which could be gained
by adding this region of the spectrum to
the existing, permanent 12 VHF chan-
nels.  Some plans indieate that nearly 40
of these 69 channels will be necessary,

Summary of UHF Progress:

To summarize, transmitters of reason-
able power sufficient to serve smaller
communities would be available shortly
after anthorization of commercial service
i this region of the spectrum. Receivers
could be made available as soon as such
transmitters are in position to render
service.  We strongly recommend that
UHF stations be employed in those re-
gions not now having any VHF service.
Then. as the power available in UHF is
increased, it may be necessary to do some
mixing of UHF and VIHF, but a mini-
mum of intermixing will lead to a much
more orderly processing of television ap-
plications, the equipping of transmitters,
and the sale of receivers to the public.

FCC PLANS FOR TV
[Continued from puge 2?2)
pick up local shows or add local adver-
tisers.

The people on Main Street know about
television, are exeited about television,
and if they don't see signs of getting it
in a reasonable time, they are going to
start asking questions. They will start
asking embarrassing questions of you,
their local broadeaster.

And they are going to look inquiringly
to the government ageney charged with
making communications available “to
all the people of the United States.”

I think you all know that the Commis-
sion has in recent months been intensify-
ing its study of methods of making more
channels available.

[ am certain that before many months
we can establish our ultra high frequeney
allocations, and thus open up this new
frontier of the speetrum so that it may
be possible, given imaginative leadership
rather than Maginot Line leadership. to
take television serviee to all of America.
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Fig. 1. Cross-section of cable and connector, with the coupling ring pushed back

COAXIAL CONNECTORS

USE OF COAXIAL CABLE FOR ANTENNAS CALLS FOR
KNOWING CORRECT CONNECTOR TECHNIQUES

OAXIAL cable is coming more and

more into use for FM and TV anten-
nas because of its ruggedness, its ability
to withstand wind, rain, and smoke
fumes. and because it can be lashed di-
rectly onto masts and metalwork with-
out introducing electrical losses.

The principal objection to it has been
the need of using coaxial connectors at
the antenna and, frequently, at the set
as welll if a thoroughly good installation
job is done.  Aetually, the work of pre-
paring the cable and soldering the center

Fig. | Remove the ivsulation and shield

conductor and shield is simple enough,
once the correet method is mastered. The
accompanying photographs show how the
steps employed by the American Phenolic
Company where, in the process of mak-
ing up cables by the thousand. they have
learned all the tricks.

The standard AN connector, Fig, 1.
comprises a coupling ring a. the connece-
tor shell b with holes ¢ for soldering to
the cable shield d. while e, indicates the
insulated center-pin to which the cable

wire fis soldered. In Fig. 2, the coupling

Fig. 2. Be sure that the coupling ring 3
i in place on the cable before the con-
nector shelt is soldered 1o the cable

TRIPPING |
O R PART

Fig. 6. Split jacket but not the shield

ring 3 is pushed back to show the solder-
ing points for the cable shield at 2. The
wire is soldered at 1 to the pin.

The eight steps for putling a connec-
tor on a cable are shown in Figs. 3 to 10.
First, the vinyl jacket. shield, and inner
insulation are cut, Fig. 3. and removed
with pliers, Fig. b leaving the center
wire, indicated as f in Fig. 1. Then the
jacket is cut, Fig. 5, taking care not to
cut into the shield. The jacket is re-
moved by slitting lengthwise, as in Fig. 6.

At this point. the coupling ring is
slipped on the eable, Fig. 7. and the shell
serewed onto the jacket, Fig. 8. This
brings the soldering holes in the shell
over the eable shield, as shown in Fig. 1.
Finally, the shield and wire are soldered
as in Figs. 9 and 10, and the coupling
ring is screwed onto the shell,

It may simplify the soldering to tin the
cable and wire before the ring and shell
are put in place. Of course, rosin-core
solder must be used.  Any other kind of

flux will cause trouble. Since the thermo-
plastic insulation softens at 190° F., the
soldering should be done quickly, so that
the heat will be confined as much as pos-
sible to the joint.

Fig. 8. Serew the shell. as Fig. 1 shows

Fig. 5. Cut the outer vingl jacket only
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Fig. 7. Slip the shell on to the cable
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MAGNETIC RECORDING

PERFORMANCE CHARACTERISTICS AND STANDARDS
FOR MAGNETIC EQUIPMENT — By DR. S. J. BEGUN*

ECHANICAL dis¢ recording has

been for many years the preferred
and practically only method of instan-
taneous recording employed by broadeast
Now there are definite signs
that dise recording will soon have to
share its place with magnetic recording.

studios.

Features of Tape Recording:

It is one of the objects of this paper to
determine why magnetie recording has
been gaining so rapidly in importance for
broadcast work.  An appraisal of the
nagnetic recording method discloses the
usefulness of its wmique features.  To
mention only a few: 1. There is the e
crasability of this recording medinm. 2.
The practical ratio is
greater than is obtained in any other
recording means. 3. Reproduction with-
out quality deterioration is only limited
by the life of the recording medium. +.
An uninterrupted recording period of any
desired length can be provided. 3. The
making of a good recording requires no
particular skill on the part of the op-
crator. 6. A coated tape as recording
medinm ean be ent ands spliced easily.

On the other hand, the price of the
recording medium for any given length of
recording time is high compared to that
of mechanical recording. Making copies.
if such are needed. is cumbersome, and

signal-to-noise

special equipment is required if it is to
be done on a reasonably economic basis.
The elasto-mechanical properties of the
recording medim make it difficult to
play a recording back with exactly the
same time period in which it was re-
corded.

The features emumnerated on the credit
side of magnetic recording make  this
method of sound recording particularly
desirable when the recording does not

*Vice President in Charge of Engineering,
Rrush Development Co.. 3405 DPerkins Avenue,
Cleveland 14, Ohio. A paper delivered before the
NADB Broadeast Engineerine Confereace, Ilotel
Stevens, Chicago, April 7, 1949.
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need to be preserved for long periods
of time.  Under these conditions, the
crasability of the magnetie recording me-
dram more than outweighs the somewhat
lower price of dise blanks. Without any
doubt. magnetic recording provides the
hest economical solution for time-delay-
ing programs. Iere, the repeated use of
the same recording medium is only lim-
ited by the mechanical wear which
eventually deteriorates the performance.

There are two other applications in
which magnetic recording has  already
proven its value, i.e., for on-the-spot re-
cording and for editing.

Tape Equipment:

No one instrument is best suited for
all these applications.  For time-delaved
programs, a sturdy rack and panel ar.
rangement,  preferably  remotely  con-
trolled. will be most practical, since with
such a layout all operations can be ini-
tiated by the attendant at the master
control board.

For on-the-spot recording. lightweight
portable cquipment is needed.  For this
application. some compromises must he
made.  While good performance still is
required. one cannot expect to obtain
results which are equivalent to that from
a studio installation.

Editing requires still another type of
instrument.  The simplicity of cutting
and splicing tapes makes it extremely
casy to rearrange the sequence of a pro-
gram, thus providing a new tool for the
program director.  The console type of
magnetie recorder is presently believed
to be most suitable for this application.
It is important in this type of instru-
ment that provisions be made to find
section of the program with the
very least delay.

any

Essential Characteristics:

general review  of the
requirements  of these

most
three

Only a
essential

classes of instruments has been attempt-
ed here. A detailed discussion of all the
desirable features which should be asso-
ciated with cach of these devices is be-
voud the scope of this paper. One other
point, however. needs to be mentioned
here. A recording made on any one of
these machines must be reproducible on
any other type of instrument. Further-
more, equipment for varions applications
may be supplied by more than one manu-
facturer. Interchangeability of recorded
program material is a must, if full use is
to be made of the potentialities of mag-
netic recording.  This calls for standard-
ization wherever technical developments
have advanced sufficiently to make agree-
ment among the interested parties feas-
ible.

A bird’s-eye view of the present status

of the art at this point might be profit-
able.  There are four main criteria whieh
determine the performance of sound re-
cording equipment:
1. The Signal-to-noise ratio
2. The response vs. frequeney
3. The non-linear distortions
4. Flutter and wow

In regard to the first three points,
magnetic recording is at least equal to
the best of the optical and mechanical
recording methods.  Current experience
indicates that a signal-to-noise ratio in
the order of 60 db might be considered
as normal.  Of this does not
necessarily mean that all magnetic re-
corders will have snch a high signal-to-
noise ratio. since only careful design can
assure it.  Permanent magnetization of
the playback head must be avoided since
a DC magnetie field component can in-
crease the background noise of the me-
dium from 10 to 20 db. Permanent
magnetization of the recording head will
also affect the signal-to-noise ratio of the
system  adversely.  Furthermore.  the
erasing and biasing current should be
free of harmonies.  Only under these
conditions will the recording medium be
left, in the absence of a signal, in a state
of complete magnetic  nentralization,
which is so essential for noise-free op-

conrse,

cration.
Proper shielding of the playback head,
preferably of hnm-bucking construetion,
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is essential. Even small extrancous mag-
netic fields can do much damage if they
are permitted to induce a voltage in the
coil of the playback head.

Response vs. frequency is associated
with the speed of the medium, and also
depends upon its magnetic properties. In
addition. it is a function of the playback
head gap-length and the choice of the
value of the biasing current.  Proper ad-
justment of the recording and playback
head are imperative, since the response
at the high-frequency end of the spec-
trum suffers if the recording head gap
is tilted with respeet to the playback
head gap. Maintenance of intimate con-
tact between the recording medium and
the pole picees of the recording and
playback head is another necessary con-
dition.

Experience has shown that, with avail-
able coated tapes, a flat response can be
obtained, with proper equalization, until
a frequency is reached which is equiva-
lent to a wavelength of .001 in. In other
words, with a speed of 15 ins. per second,
the response vs. frequency can be made
essenlially flat up to 15,000 cycles per
second. .\ suitable tape is one which
has a cocreivity between 200 to 300
oersteds. and a remanence between 600 to
900 gausses.

Distortion can be kept to a minimum
by proper adjustment of the value of the
biasing current. With the biasing current
too low, the transfer characteristic is non-
linear; with the biasing current too high,
the response at high frequencies deterio-
rates. The biasing frequeney should be
at least 4 to 5 times higher than the
highest audio frequeney to be recorded.
It is, of course, unnecessary to state that
the recording current associated with the
maximum signal must not exceed a given
value since. otherwise, overloading occurs.

The amount of distortion
function of the magnetic properties of
the recording medium, and of the disper-
sion of the magnetic powder in the
binder. Each medium must be tested
carefully. In general, for a signal-to-
noise ratio of 60 db, not more than ¢
to 3¢ harmonic distortion can be
tolerated.

With regard to flutter and wow, no
better performance than obtainable with
other methods should be expected.  Well
designed dise, film, and magnetie record-
ing equipment can be made to meet the

is also a

specified requirements.
Cost of Equipment:

But let nobody be fooled into thinking
that a high quality magnetic recorder of
the studio type can be built less expen-
sively than iustruments for other record-
ing methods. If price is an important
factor. the purchaser of magnetice record-
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ing equipment will have to make con-
cessions in one or in another respect. In
many where  high
standards are mandatory, it will prove
to be worthwhile to pay a high price for

Cases pcrfurnmnco

the proper equipment.
Merits of Tape & Disc Methods:

In the course of this paper, reference has
been made from time to time to dise re-
cording. It is of particular importance
to the broadcast engineer to appreciate
where mechanical recording falls short of
magnetie recording. The advent of the
cellulose nitrate record blank  brought
about the era where the recordist thought
that the crest of performance had been
reached. But only most careful atten-
tion during the cutling process gives
good results.  After the disc has becen
cut, most meticulous protection against
dust particles is required to insure the
nraximum signal-to-noise ratio of the sys-
tem.  An excessive stylus foree coupled
with a high mechanical impedance of the
moving elements of the pickup cartridge
often destroys the modulated
after the first playing. The eternal prob-
lem of translation loss adds an additional
difficulty, but worst of all. the tracing
distortions are of considerable magnitude,
particularly when the recorded wave-
length approaches the stylus tip dimen-
sion of the reproducing deviee. Mechani-
cal recording also suffers from the fact
that the mechanical vibrations, always
present during recording and reproduc-
tion, lead often to an unwanted relative
motion between the recording medium
and the recording and reproducing stylus,
causing modulations  whiclt are  repro-
duced as rumbling noises.

In contrast. magnetic recording is free
of most of these difficulties.  While there
is a gap length cffect in magnetic record-
ing which in some respeets might be com-
pared with the tracing problem in dise
recording, the gap length effect does not
cause non-linear distortion even if the
wavelength approaches the gap length of
the reporducing head.  Only the fre-
quency is affected by
wavelengths of the recorded signal.

groove

response short

Expansion and Contraction:

All this is not meant to imply that mag-
netic recording is the wonder elixir which
solves all problems.  In fact, magnetic
recording introduces  difliculties of its
own. The recording medium. particnlarly
when it 15 a coated tape. is usually ex-
stretehes

clastic and

Its dimensions

tremely during

operation. are  also
changed by the effects of humidity and
temperature.  Expansion and contraction
of the medium will lengthen or shorten
the playback period compared to that of

the recording time, if no special pro-

Eikectrroxics

visions are made to decrease or increase
the speed of the drive mechanismn to com-
pensate for the variations of the length
of the tape. The use of
sprocket holes has been suggested, bat
appears to be impractical, since it would
require considerable strengthening of the
base material, and result in bigger reels
for accommaodating a given recording
period.

dimension

Hum and Noise:

The amount of magnetic energy which
can be stored on the thin layer of mag-
netic material is relatively small. There-
fore, the impressed signals can only de-
velop weak magnetic fields which must
generate the useful voltage in the play-
back head. The design of a highly sensi-
tive amplifier responsive to the small sig-
nals with the necessary signal-to-noise
ratio challenges the ingenuity of audio
engineers.  The small fields generated by
the recording medium sometimes
comparable to the magnitude of external
fields. Thus, it is difficult to reduce hum
to an appropriately low level. But even
though problems are still to be solved,
there is good reason to believe that they
do not represent unsunmountable barriers
in future developments.

Some question might be raised with
regard to modulation noise.  Modulation
noise is that which exists only in the
presence of a signal.  Its magnitude de-
pends upon the strength of the recorded
signal.  The modulation noise is a phe-
nomenon which is not unique with mag-
netic recording. since it is found at least
to some extent, in mechandical record-
ing and is particularly present in film re-
cording. Because of the other outstand-
ing performance characteristics of mag-
netie recording, modulation noise is now
looked up as the one factor which limits
the ultimate capabilities of this recording
method. It causes fuzziness in reprodue-
tion, with a corresponding annoyance to
the listener.  Various statements have
been made regarding the order of magni-
tude of the modulation for dif-
ferent types of magnetic recording me-
diums.  Values of 30 to 10 db have been
reported, but it is doubtful whether great

are

noise

significance can be assigned to these
figures.  No specific measurement pro-

cedure has been agreed upon as yet.
Variations of Level:
Level variations are another objection-
able deficiency in magnetic recording.
They oceur in the playback process, being
particularly pronounced in the reproduc-
tion of the higher frequencies.  Such
level variations are usually brought about
Ly contact variations hetween the record-
ing medium and the pole pieces of the
recording and playback head. and are re-
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ceived by the listener as noise and fuzzi-
ness. Careful design of the equipment,
cleanliness of the heads, smoothness of
the recording medium surface and of the
pole picces will all tend to reduce level
-ariations to a minimum.

Standards of Performance:

The need for standardization has been
stressed already.  Various technical or-
ganizations and societies have established
committees to review the available in-
formation and to see if an agreement can
be reached with regard to certain design
features, so that interchang -ability can
be accomplished for the benetit of the
users of magnetie recording equipment.
The NAB Magnetic Recording Commit-
tee has drawn its membership from in-

cording medium.  After considerable de-
liberation. 3 tape speeds were chosen:

15 Ix. Per Secoxn  (Priatary
Stanpanp) : Where high fidelity perform-
ance is required,

A magnetie recorder operating at 15
ins. per second shall provide a response
which should lie between two limits. The
upper limit is represented by an equal-
level line from 50 to 15000 cyeles per
second.  The lower limit is an equal-level
line from 100 to 7.500 eveles per second,
but 2 db down with respect to the upper
limit.  From 100 to 50 and from 7300 to
13,000 eycles per second the lower limit
is permitted to drop uniformly and pro-
gressively an additional 3 db,

[xs, Per SECOND  (SECONDARY
Staxparn): Where limited performance

2. 7.5

.

5.4 -3-210

.

[

PRIMARY STANDARD RESPONSE LIMITS

RELATIVE LEVEL-DB

-5-4-3-2 4
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— —— __}

Fig. 1. Standard characteristies of magnetic recorders at 15- and 7 1

dustry active in the field of magnetie re-
cording. and from broadecasting organiza-
tions interested in employing  this
method.  Thus, there is assurance that
the designers’ and consumers’ viewpoints
are being considered.

A brief review of some of the problems
confronting the committee will under-
line the magnitude of its task. First of
all. there must be agreement on the speed
and physical dimensions or the recording
medium.  This requirements is so basic
that no further explanation is needed
here, Second, signals must be so recorded
that the remanent magnetic induetion in
the recording medium at any frequency
within the specified speetrum should have
a definite relationship to the remanent
induction at any other frequency. Only
under such conditions is it possible to
obtain the desired response vs. frequency
with one setting of post equalization, in-
dependent of equipment on which the
recording has been made.  Furthermore,
tape reels must be so designed that they
can be attached easily to any instrument.

Very definite progress has been made
in establishing standards for the physieal
dimensions and for the speed of the re-

30

2-in. speeds

as far as frequency range is concerned,
an be tolerated.

Response vs. frequency of a magnetie
recorder employing a tape speed of 7.5
ins. per sectond shall be similar to that of
153-in. per second equipment. only in this
ase the 2 db allowable level variations
are restricted to the band from 100 to
3.000 eveles, while beyond 5.000 cyeles to
7.500 eveles the response can drop an
additional 3 db.  The requirements from
100 to 530 eycles per second for 15-in. and
7.5-in. recorders are the same. Fig. 1
shows the permissible tolerances of re-
sponse vs. frequeney for tape speeds of 15
and 7.5 ins. per second,

3. 30 Ins. Per Secoxp (SUPPLEMEN-
TARY STANDARD) . Wherever special re-
quirements make an increase in speed
desirable.

A few explanatory words seem to be in
order here.  Speeds with a ratio 'of 1 to 2
to + can casily be obtained from pres-
ently-available hysteresis motors. Should
it become desirable at any later time to
provide markings on the tape for speed
correction to compensate for elongation
or contraction. such ratios which are
based on multiples will greatly simplify

the problem. Furthermore. speeds of 7V
and 30 ins. per second had wide use prior
to the tinal proposal made by the NAB
Committee.

With regard to the physical dimensions
of coated tape, its thickness shall not
exceed 002 i, and its width shall not
exceed 250 in., nor shall it be less than
020 in. Only an upper value has been
set for the thickness of the tape. There
is no objection to the use of a thinner
tape. as long as its mechanical strength
is high enough to withstand operational
stress.and as long as the coating permits
suflicient storage of magnetic energy. The
maxinum permissible thickness of the
tape determines the dimensions of the
reels for any given recording time. and
thus controls certain important dimen-
sions of the equipment.

The work on standardizing reels has
not been completed.  This problem is
aggravated by the fact that there are
instruments in use which require different
reel designs for proper operation.  After
many months of deliberation. it seems
that the committee can now propose a
reel which will be aceeptable to all.

Much more work must still be done in
setting standards for remanent induetion
vilues v, frequeney.  There are so many
factors which tend to change eonditions
that only careful consideration can bring
about a satisfactory agreement.

MOBILE RADIO SERVICE
(Continued from page 13)
thorized to serve a particular portion of
a highway, and such a station will be re-
quired to provide serviee without discrim-
imation but on a cooperative maintenance
basis to all bus common carriers eligible
for service. A lieensee rendering such
service may aceept contributions to cap-
ital and ope ating expenses on a cost-
sharing basis from persons to whom such

serviee is furnished.”

Like their engineering brethren, com-
munications counsel can help promote
the most efficient speetrum use by recom-
mending and  exploiting to the fullest
these arrangements for coordinated serv-
ice use. Not only will such arrangements
produce better frequeney utilization, but
experience has shown that total operating
costs to all users will be substantially
reduced under such arrangements.

The Value of Counsel:
As yet, there has been no particular con-
centration of either engineering or legal
counsel in any one c¢ity, as there has been
in Washington of both engineers and law-
vers in the broadeast field. However, an
inereasing number of industrial radio
users are now employing Washington
counsel to keep abreast of FCC changes

(Concluded on page 36)
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What happens when you hear? What happens inside
your ear when sound waves come in [rom a telephone
conversation?

Bell Telephone Laboratories scientists have developed
special apparatus to help answer these questions, for the
telephone system is designed to meet the ear’s requirements
fer good listening.

In the test pictured above, the young lady sits before
loudspeakers in a soundproofed room with a small Lollew
tube, reaching just inside the ear canal. Sounds differing
slightly in frequency and intensity come from a loud-
speaker. The subject seeks to tell one from another, record-
ing her judgment electrically by pressing a switch.,

May 1949—formerly FM, and FM Ravio—ELeEcTRONICS

Meanwhile. the same sound waves pass down the hollow
tube to a condenser microphone. and a vecord is made of
the exact sound intensities she identified. Results help
reveal the sound levels you can hear clearly and without
strain—the sounds your telephone must be designed to carry.

Scientists at Bell Telephone Laboratories make hun-
dreds of tests in this manner. It’s just one part of the work
which goes on year after year at the Laboratories to help
keep Bell System telephone service the finest on earth.

BELL TELEPHONE LABORATORIES

PIONEERS IN THE RESEARCH DF FM RADIO AND TELEVISIDON, AND ‘a
ACTIVE IN DEVELOPING IMPRDVEMENTS IN BDTH FIiELDS TDDAY.




ampueno. ANTENNAS

fer every FM or TV Requirement

An etficient, high-gain antenna is impera-
tive for TV reception, and Amphenol leads

with the finest attainable. Highly trained

and highly skilled Amphenol engireers
have produced the most effective high
and low band antennas and are contin-
ually making improvement as new ideas
are developed. Constructed of aluminum
tubing and aluminum alloy castings, Am-
phenol antennas have high forward gain
combined with high front-to-back and

front-to-side ratios, insuring maximum

pickup and lasting enjoyment to the user.

Model 114-008
Deluxe FM
Foided Dipole
With Reflector

Specifically engineered for finest FM
performance, Amphenol FM antennas
provide interference-free and general
long distance reception which is un-
matched in the FM antenna field. Fer
rural, suburban or close-in installations,
Amphenol FM antennas combine effi-
cient operation with clean-cut, attrac-
tive design . ... antennas are entirely
constructed of rust-proof aluminum. For
consistent, top-quality service, Am.
phenol FM antennas are chosen again
and again.

AMERICAN PHENOLIC CORPORATION

1830 SOUTH 54TH AVENUE
CHICAGO 50, ILLINOIS

32

TV STATIONS ON THE AIR

CALIFORNIA

LOS ANGELES Don Lee Bestg. Co. W6XA0 2
NBC KNBH 4
Paramount Television KTLA 5
Earle C. Anthony KFI-TV 9
Times-Mirror KTTV 1"
KMTR Radio Corp. KLAC-TV 13
SAN FRANCISCO  Assoc. Bestrs. KPIX 5
CONNECTICUT
NEW HAVEN Eim City Bestg. Co. WNHC-TV &
DISTRICT OF COLUMBIA
WASHINGTON NBC WNBW 4
Allen B. Duv Mont WITG 5
Evening Star Bestg. WMAL-TV 7
Bomberger Bestg. Co. wOoIC 9
FLORIDA
MIAMI South. Radio & Tele. WTVJ 4
GEORGtA
ATLANTA Fort Industry Co. WAGA.TV 5
Atlanta Journal WSB-TV 8
ILLINOIS
CHICAGO Balabon & Kotz WBKB 4
NBC WNBQ 5
ABC WENR-TV 7
WGN, Inc. WGN-TV 9
KENTUCKY
LOUVISVILLE WAVE, Inc. WAVE-TV 5
LOUISANA
NEW ORLEANS Stephens Bestg. Co. WDSU-TV 6
MARYLAND
BALTIMORE A.S. Abell WMAR-TV 2
Hearst Radio WBAL-TV 11
Rodio-Television WAAM 13
MASSACHUSETTS
BOSTON Westinghouse WBZ-TV 4
Yonkee Network WNAL-TV 7
MICHIGAN
DETROIT Fort Industry Co. WTVO 2
Even. News Assn, WWJ.TV 4
WXYZ, Inc. WXYZ 7
MINNESOTA
ST. PAUL KSTP, Inc. KSTP-TV 5
MISSOURI
ST. LOVIS Pulitzer Pub, Ca. KSD-TV 5
NEW JERSEY
NEWARK Bremer Bestg. Corp. WATV 13
NEW MEXICO
ALBUQUERQUE Albuquerque Bestg. KOB-TV 4
NEW YORK
BUFFALO WBEN, inc. WBEN-TV 4
NEW YORK CBS wW(CBS-TV 2
ABC WIJZ-TV 7
NBC WNBT 4
Allen B. Dv Mont WABD 5
WPIX, inc. WPIX n
SCHENECTADY Gen. Electric Co. WRGS 4
SYRACUSE Merideth Pub. Co. wITV 8
OHIO
CINCINNATI Crosley Bestg. Co. WLWT 4
Radio Cincinnoti WKRC-TV 11
CLEVELAND NBC WNBK 4
Scripps-Howard WEWS 5
COLUMBUS Crosley Bestg. Co. wiwC 3
DAYTON Crosley Bestg. Co. wLwD 5
Miomi Volley WHIO-TV 13
TOLEDO Fort Industry Co. WSPD-TV 13
PENNSYLVANIA
ERIE Dispatch, Inc. WICU 12
PHILADELPHIA Philco WPTZ 3
Phila. Inquirer WEFIL-TV 6
WCAU, Inc. WCAU-TV 10
PITTSBURGH Allen B. Dv Mont wDTV 3
TENNESSEE
MEMPHIS Memphis Pub. Co. wMmCT 4
TEXAS
FORT WORTH Corter Pub, Co. WBAP-TV 5
HOUSTON W, Albert Lee KLEE-TV 2
UTAH
SALT LAKE Intermountoin Bestg. KDYL-TV 4
VIRGINIA
RICHMOND Havens & Martin WTVR 6
WASHINGTON
SEATTLE Radio Sales Corp. KRSC-TV S
WISCONSIN
MILW AUKEE The Journal Co. WTMJ-TV 3

FM axp Tenevisiox



IN A RADIO SET

car yor 4

Sylvania’s four tiny new
tubes hold the answer

The miniature radio set shown here is an
example of what can be done through the use
of Sylvania’s new subminiature tubes.

These speeially designed and engineered
T-3 subminiatures are battery-type receiving
tubes perfeet for very small radios or
amplifiers. Short tube leads provided in
conventional pin arrangement permit these
tubes to be plugged into appropriate sub-
miniature sockets. They ean be operated
over a wide range of battery voltages. Low
current requirements result in battery
economy.

Send for completeratings and characteristics.
Sylvania Electric Products Inc., Advertising

Dept., R-1605,500 Fifth Ave., New York18,N. Y.

Four new Syl-
vania subminia-
tures shown in
place in tiny ra-

Type 1T6 Type 1E8 Type 1ACS Type 1ADS 4 6

t. Not
(diode (converter) (output (RF pentode) ;!':o 2]0,;00:”::
pentode) pentode)

pencil,

SYILVANIA*ELECTRIC

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES, SIGN TUBING; LIGHT BULBS: PHOTOLAMPS
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7»&‘4&«:«7 A NEW TEAM

Combining Research—Development—Manufacturing Skill

Here’s great news for Broadcasters. Machlett Laboratories and Graybar Electric Company
have joined forces in a new distribution line-up to bring you more efficient and complete service
on electron tubes.

For over 50 years, Machlett has pioneered and made notable contributions to the develop-
ment of the electron tube art. Today, through its modern plant, development laboratories and
skilled personnel, Machlett tubes will set the highest standard of performance in broadcast service.

This combination of Machlett and Graybar is your best assurance of getting superior tubes.

For better value—better service—try Machlett tubes now distributed via Graybar.

- OVER 50 YEARS OF ELECTRON TUBE EXPERIENCE

Famous as the outstanding manufacturer of X-ray tubes, the name, Machlett, on electron tubes
has been the mark of quality, top performance and long life for more than 50 years. Experience, skill and a
*'singleness of purpose’ to produce the best in electron tubes have made Machlett first choice around the world.

MACHLETT LABORATORIES, INC., Springdale, Connecticut
3t FJM axp TEeELEVISION

World Radio Histo



TO SERVE BROADGASTERS . . .
3

with National Distribution Service

In keeping with its policy of “Bringing You Broadcasting’s Best Equipment;’ Graybar is
proud to assign its Tag—the Symbol of Distribution—to the Machlett line of electron tubes.

This new connection will bring you dual benefits: (1) products from an outstanding
manufacturer of electron tubes, (2) distribution service from an organization offering specialized
assistance in choosing the best type of product for your requirements.

Machlett tubes can now be quickly and conveniently ordered through near-by Graybar
“Supply Stations” located in over 100 principal cities from coast-to-coast. When you order Machlett
tubes “via Graybar,’ you’ll have the right combination for extra service and performance.

Call your local Graybar Broadcast Equipment Representative. Graybar Electric Co., Inc.,
Executive Offices: Graybar Building, New York 17, N. Y.

| Evenne nicinicas o xie vou on e s (CYSTTIDR |

These are the Graybar Broadcast Equipment and Electron Tube Specialists in key cities:

ATLANTA CLEVELAND KANSAS CITY, MO.

E. W. Stone, Cypress 1751 W. E. Rockwell, Cherry 1360 R. B. Uhrig, Grand 0324

BOSTON DALLAS LOS ANGELES PHILADELPHIA SAN FRANCISCO

J. P. Lynch, Kenmore 6:4567 C. C. Ross, Central 6454 R. B. Thompson, Trinity 3321 G. L. Jones, Wolnut 2-5405 K. G. Morrison, Market 5131
CHICAGO DETROIT MINNEAPOLIS PITTSBURGH SEATTLE

E. H. Taylor, Canal 4104 P. L. Gundy, Temple 1.5500 W. G. Pree, Geneva 1621 R. F. Grossett, Court 4000 D. L. Craig, Main 4635
CINCINNATI JACKSONVILLE NEW YORK RICHMOND ST. LOUIS

J. R. Thompson, Main 0600 W. C. Winfree, Jacksonville 5.7180 F. C. Sweeney, Watkins 4-3000 E. C. Toms, Richmond 2-2833 J. P. Lenkerd, Newstead 4700
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ALTEC (

LANSING

/

Wherever highest quality sound reproduc-
tion is essential, the Aleec Lansing speaker
line is inevitably first choice.

604B DUPLEX — Industry’s first choice for
professional monitoring, meeting all re-
quirements for a full, two-way speaker
unsurpassed by any unit at any price.
603B MULTICELL DIA-CONE - A !5-inch
speaker which meets the need for an eco-
nomical, high quality speaker having the
advantages of a two-way multicellular
speaker system. Ideally suited for wide
angle public address coverage.

1161 North Viee St.. Hollyicood

38, Calif.
161 Siwcth Ave, Naw York 1.3, N, Y,

gives you RN
QUALITY

604B DUPLEX
AND NETWORK

4008 6008 603B
DIA-CONE DIA-CONE DIA-CONE
8" 127 157

600B D!A-CONE —A highly efficient, 12-
inch low cost unit meeting the need for
faithful reproduction ot sound from
radios and music systems.

400B DIA-CONE — An outstanding 8-inch
speaker with exceptionally high quality,
high efficiency and high power.
Compare these with any other speakers

T

write for
lustrated
hrochure

STANDARD

" MEASUREMENTS CORPORATION wooer 80 )

SIGNAL GENERATOR

MANUFACTURERS of

2 to 400 MEGACYCLES

Standard Signal Generators
Pulse Generators

36

MODULATION: Amplitude modulation is contin-
vously variob'e from 0 to 30%, indicoted by o
meter on the panel. An internal 400 or 1000

BOONTON

NEW JERSEY

FREQUENCY
ACCURACY +.5%

FM Signal Generetors cycle audio oscillator is provided. Modulation OUTPUT VOLTAGE
Squars Wave M"':‘"": may also be applied from an external source. o.lm'i:'::;aoo
Vacuum Tute “m:ﬂﬂa Pulse modulation may be applied to the oscillator
UNF '“‘::;'m from an external source through o special con- ouTpPuT

necior. Pulses of 1 microsecond can be obtained 'M:OEE::::E
Megohm Moters at higher carrier frequencies,

Phase Sequence fndicators

OOl MEASUREMENTS CORPORATION

MOBILE RADIO SERVICE
(Continued from page 30)
in rules and frequencies, as well as in
handling their applications for new facil-
ities and renewals. The FCC's more re-
strictive industrial eligibility Rules makes
the employment of counsel of particular
importance in the presentation of initial
applications,  This may often serve to
prevent disappointment to a particular
applicant who may have only a marginal
case for regular radio authorizations, and
needs assistance in the presentation of
lis  qualifications,  The
counsel in handiing applications and re
porting FCC developments and reguire-

assistance  of

ments also serves to free the equipment
manufacturers of this work which they
have had to assume in the past.

The role of the trade journal in the
communications field is also destined to
be of ever greater significance. With
communications  purposes,  the non-
broadeast industry is fast moving into
to a wide variety of users for operational
greatly incereased frequency assignments
an area of great need for mass technical
education. It is no longer sufficient for
the radio supervisors of the big railroad,
oil, or power utility companies to keep
abreast of technical developments,  Now
the radio serviceman of the small lamber
company or taxi company must also be
considered. FCC developments must be
simply and accurately reported. as well
as the teehnical developments of the art

If any general guidance may be vouch-
safed in this field of mass radio use, it
would appear to be that any prospective
radio user contemplating an equipment
imvestment  of considerable  extent
should consider carefully the advisability
of independent engineering and legal ad-
vice on the technical and regulatory
developments in this rapidly-changing
and complex field.  Only in that way can
safety and industrial radio communica-
tions be maintained at high efficiency.

any

FMA SALES CLINIC
(Continued from page 16G)
sell more by using them.

Wouldn't 1 look silly going to one of
my clients and saying: “Mr. X of the
fourth largest market in the country was
in to tell me about his new M station.
e doesn’t quite know how he is going
to program it yet, nor how many sets
there are in the area. nor how many
listeners he has among those sets, but
he'd like to carry vour campaign. low
about taking a percentage of our budget,
say £100,000, and tryving FM through
the country?”

I'd be looking for a new job so fast
it wouldn’t be funny. We, as advertising
ageney people, are supposed to make

(Continued on page 38)
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SPRAGUE

SPRAGUE

A-C MOTOR-START CAPACITORS

A-C motor-start capacitors are becoming smaller
in size—better in performance.

The Sprague Types AX1 and AX7 units shown
above are ideally fitted, both physically and eleciri-
cally for long, uninterrupted service on a wide va-
riety of motorized equipment. Made with etched
foil, fully protected and sealed, they have played a
big part in making capacitor motors practical for
applications formerly requiring less eflicient types.

Sprague AXi and AX7 capacitors are made in
ratings from 10 to 916 microfarads for 110 V. 60
c¢ycle A-C use. In addition, Sprague offers a wide
variery of standard and special motor-start types in-
cluding those for 220 and 320 V. A-C service and
hand!ing motors aslargeas 7', horsepower, Sprague
enginecers will gladly make specific recommenda-
tions for your equipment.

Write for sample request forms and catalog 10A.

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

formerly FM, and FM Rapio—ELEcTRONICS




MINIMUM SPACE...
MAXIMUM PERFORMANCE
Speagy Lpe BHE
This miniaturized crystal unit is avail-

able in the frequency range 1 mc to
100 me with tolerances to meet all

commercial or military specifications.

TYPL
1C0-1

OPER, TEMP, 75°C
RATING 63V.. 55w

00019, between C
and +70°C, specify BH6 units in
TCO-1 (single) or TCO-2 (dual) tem-
perature controlled ovens.

.down to *

For over 19 years . . . foremost in fre-
quency control applications.

liley

BLILEY ELECTRIC COMPANY
UNION STATION BLDG. « ERIE, PA

FMA SALES CLINIC
(Continued from page ‘36)
recommendations with some authority.
The days of spending just to spend

Inoney are over.

Pulling Teeth 1s Easier:

There were 700 FM stations on the air
as of January 1, 1949. That sounds very
important, and it’s my business to in-
vestigate and determine whether I should
include some in my recommendations.
The first thing I do is to go through the
Standard Rate and Data Book to find
ount such facts as the locations of these
stations, their costs, and any published
details regarding their operation. Here
i> what the rate book revealed:

Of the 700 stations said to be in opera-
tion, only 326 are listed in the book.
From this 826 1 deduct the 156 whose
AM-FM programs are duplicated, and
many of which we are using; 7 that do
not sell time; 1 that has ceased broad-
casting; and 11 who either had not sent
in listings or whose listings were re-
ceived too late. This leaves 151,

It then appears that if I had a wonder-
ful client who would let me pay with
his money and ask no questions, I could
use 151 stations. However, of these, 4
say: “rates not yet determined.” What
shall 1 do? Call and help them out?
Next, 14 say: “consult management” or
“rates on request.” Iow do I know
that Joe Doakes locally won’t be paying
half of what I'm quoted? Seven say:
“see network listing.” I'd have to take
all. Eight say they are available at a
percentage of the AM rate, and these
percentages vary. Eighteen state that
they broadeast with AM, but when they

don’t a charge is made (but don't men- |

tion the charge) or that a discount is al-
lowed when both FM and AM are used.

So here I'm confused 51 times, and 1
just drop those 51 stations. That leaves
me with 100 stations on which rates are
published. Of these, 45 have no New
York representatives. Twenty-four op-

erate part time and indicate the hours: |

12 operate full time; 9 do not indicate
the hours they are on the air.
means I must write to 45 stations to
get programming, coverage, and other
information.

Of the 35 stations with New York rep-
resentatives, 30 operate part time, 19 full
time, and 6 show no schedule.

FM Stations Must Compete:

It has always seemed strange to me
that so many owners of FM stations have
so little confidence in its future. 1 can’t
see that any doors have beeu closed to
I'M by advertisers, agencies, manufac-
turers, retailers, or the public.

I mentioned earlier that many forms
of media compete for the advertisers’ dol-

That |

| lars. This competition grows greater
daily. If I were a client, [ certainly
wouldn’t spend months making an effort
to buy a specific medium on which 1 did
not have the neeessary information when,
during those months, 1 might more
easily be running on stations that could
give me the facts I needed, or running in
newspapers.

I don’t want anyone to get the im-
pression that I'm being super-critical of
FM, nor any more critical than of any
medium we investigate and analyze for
our clients. And from an observation of
the few things that have eome my way,
I would not be surprised at all to find
that the FM stations have an even better
story than has been told to date.

CLASSIFIED ADYERTISEMENTS

Positions Wanted: No charge. Use either
your own name and address or FM and
TELEVISION box number.

Other Advertisements: 20¢ per word,
minimum $2.00. One-inch advertisements ir.
ruled box, $10.

Copy received up to the 20th of the month
will be published on the 15th of the month
following.

Address replies to box numbers: FM and
TELEVISION, Sovings Bonk Building, Great
Barrington, Mass.

MaixteNaNct,  ExGINEER  desires  executive
position with railroad or other stable industry.
25 vears’ experience includes broadeast, avia-
tion, marine, utility, police, taxi, and 15
vears’ general railroad employment. Foreign
service considered.  Will furnish detailed in-
formation upon request. W, L. Farmer, 839
Packard St, Kansas City 3, Kansas.

(GRADUATE ARCHITECT, registered engineer, 12
veuars’ experience stage and screen thestre
management, 3 years supervisor with public
utility company. Desire position south or
south-western U. 8. FM-TV, Box 54.

Trecuxic1an, 1st phone, 29, married, 10 years
amateur and repair man, 1 year in FM-AM
transmitter operalion and maintenance, studio
| control, remotes, and recording. TV studio
experience.  Respousible  position  desired.
L Can furnish best references. FM-TV, Box 31.

DIRECTOR OF ENGINEERING SALES, uow em-
ployed, seeks position with firm whose pro-
duction ability can match his proven sales
volume. Very well acquainted in the indus-
| tey.  Exceptionally fine references. Free to
locate.  Prefer metropolitan New York area.

FM-TV, Box 38,

GrADUATE, deForest training course in elec-
tronics and electricity desires position as TV
cameraman  with opportunity for advance-
ment, Will go anywhere, prefer west coast.
11 years motion picture set lighting and
shooting. 2 years radar experience. Stanley
M. Gross, 4615 Cahnenga Blvd., North Holly-
wood, Calif.

ErecrroNic ENGINEER, extensive experience
it mobile  communications  systems  design

and industrial electronics.  Well versed in
FCC procedure.  Desire position in New
| England with progressive firm. Excellent

FM-TV, Box 59.

professional references.
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- ZOPHAR MILLS, inc.
" FOUNDED 1846
5 |2_2—26"i ST., BROOKLYN, N. Y. ;

DIRECTORY OF
COMMUNICATIONS
SYSTEMS

Copies of FM -TV for
January, 1949, containing
the directory of radio
systems operated by taxis,
public utilities, and
special services are still
available.

This issue also contains
the complete specifica-
tions of all makes of com-
munications equipment.,

PRICE 25c¢

FM-TV MAGAZINE
Great Barrington, Mass.
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ELEcTRONICS

VISALGEN MODEL 205TS

| FASTER, MORE ACCURATE

VISUAL ALIGNMENT

Use the HARVEY Visual Alignment
Signal Generator for 1F and RF cir-
cuits in FM and AM mobile and
broadcast receivers. With any oscillo-
scope, the HARVEY Visalgen shows
overall frequency response on the
Speeds production
tests, service work, and keeps mobile
communications equipment at peak
efficiency. Write for Bulletin 53.

screen. factory

HARVEY RADIO LABS., INC.
449 Concord Ave., Cambridge 38, Mass,

NEW! porTaBLE

"MAGNECASTER"

PROFESSIONAL
_TAPE RECORDER

SPECIFICATIONS AND FEATURES |
SUGGESTED BY OVER 2000 RADIO
.STATION ENGINEERS!

Yes — we mailed questionnaires to
every radio station in the world.
asking: “What would you want in
A Professional Magnetic Tape Re-
corder?” More than 2000 offered
their professional opinion — listing
specifications and features which
sheuld be built into the IDISAL Tape
Recorder.

MAGNECASTER Portable is the
ANSWER'!

*Two tape speeds with no mechani-
cal change-over. *Frequency Range:
50-8000 c.p.s. @ T%” per second,
30-15.600 @ 15" per second. *Dynam-
ic recording range better than 50
db. *Built-in I2-Z-CULE for indexing
reel. *High-rpeed forward skip—one
minute rewind. *Precision tape speed
drive assures negligible flutter and
wow. MODEL 720-8. WRITE FOR DATA.

Ampririer Core. or AmericA

398-20 Broadway, New York 13, N. Y.
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Today, ever increasing demands
for the famous Eimac triodes keep
assembly lines producing record-
breaking quantities.

EIMAC
TYPE 450TH

40

Pollow the Leeders to
L4

The Power for R-F

Many years of reliable service in many types of application
have established the Eimac 450T as the standout triode in its
power class.

Recent technical achievements make the 450T a still better
tube. Adoption of the Pyrovac plate and a non-emitting grid
have amplified this already rugged tube’s ability to “take it.”
Life expectancy and overload handling qualities have been
increased multifold.

Comprehensive technical data on the Eimac 450T are
immediately available . . . write direct.

EIMAC TYPE 450TH
ELECTRICAL CHARACTERISTICS
Filament: Thoriated tungsten

Voltage - - - - - - - - 7.5 volts

Current - - - - - - - - 12.0 amperes
Amplification Factor {Average) - - - - - - - 38
Direct Interelectrode Capacitances (Average)

Grid-plate - - - - - - - - - 5.0 wufd.

Grid-filament - - - - - - - - 8.8 uufd.

Plate-filament - - - - - - - - 0.8 yufd.
Transconductance (1, =500 ma., E,=4000v.} - - 6650 umhos

MAXIMUM RATINGS
Radio Frequency Power Amplifier and Oscillator
Class-C Telegraphy (Key-down conditions, | tube)
Frequencies below 40 Mc.

D-C Plate Voltage 6000 Max. Volts

D-C Plate Current - - - - - - 600 Max. Ma.
Plate Dissipation - - - - - - - 450 Max. Watts
Grid Dissipation - - - - - - - 65 Max. Watts

EITEL-McCULLOUGH, INC

728 San Mateo Ave., San Bruno, California
Esport Agents: Frazas & Hanser, 301 Clay St., San Francisco, California

FM axp TeLEvIsiOX



another city goes

ALL federal

New Federal Mobile FM Radio System serves Police,
Fire and Water Departments . . . another example
of how a complete Federal system can provide
efficient communications service for eavery type of

Commissioner of Public Safety A. B. “Kotton” Morris (left)
and Chief of Police E. G. “Ed” Huckabay making initial .
call over the new Federal FM 2-way mobile radiotelephone operation.
system installed at Shreveport, La.

Ederal does it again...installs another comprehensive sys-
tem of radio protection for an entire municipality . . .in Shreve-
port, La.

Federal Mobile FM Radio equipment was specified as best
suited in every way to convert Shreveport’s AM network to
modern FM operation. The new Shreveport installation. which
ranks with the finest in the country, comprises a 250-Watt Fed-
eral FM Transmitter and 40 Federal Mobile FM Transmitter-
Receiver Units in fire apparatus, police cruisers, official cars,
maintenance trucks and Water Department vehicles. And Fed-
eral has extended coverage to police cruisers in nearby Bossier
Parish.

The same comprehensive coverage, provided at Shreveport
Fire Chief Floyd Kendrick (left) and Deputy Fire Chief H. by Federal Mobile FM Radio equipment, is available for every
f:a' M s & first report through the new FM type of communication need—not only for municipalities but

’ for taxi companies, bus lines, public utilities, lumber camps,
pipelines and other fleet operations. For information, write to
Department 1.920.

Federal’s
Complete Line of
Communication MICROWAVE

Equipment RADIO
Includes LINKS

Federal Microwave
Radio Links may be
integrated with ex-
isting or contem-
plated mobile radio
systems to provide
coordinated radio coverage of a large metropolis
...statewide mobile radio networks...or to extend
A typical Federal Mobile the range of mobile operations over the entire
Transmitter-Recejver Unit. communication circuits of pipelines, public utili-
ties, and other government and private services.

Fire Alarm maintenance truck is equipped
for faster service with a Federal Transmitter-
Receiver unit.

Federal Telephone and Radio (orporation

e 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY
KEEPING FEDERAL YEARS ANEAD...is IT&T's wcrld-wide)

reseorch ond engineering orgonizotion, of which the Federol

i1 4 3 : In Canada: Federal Electric Manufocturi td., M . Q.
Telecommunicotion Loborotories, Nutley, N. J., is o unit. o onee cra)Electiic Monvlacturing Company,Ltd, Montreal (. .G

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




it Motonotas"500D NEIGHBOR POLICY”

means to you...

ANOTHER MILESTONE ALONG THE ROAD
TOWARD ADJACENT CHANNEL OPERATIONS

Motorola Instantaneous Deviation control eliminates the severe

nuisance interference that develops from channel “spill-over” by

means of a new slope limiting device now an integral part of all

currently manufactured Motorola transmitters. I.D.C, applied
universally, will make close channel occupancy practicable. It is

an absolute solution—not a conventional compressor amplifier ot
clipper-limiter compromise. Motorola’s 1.D.C. requires nO —

“attack time,” but controls catrier excursions instantly. “FE) el

Motorola I.D.C. is available in kit form for all existing Motorola
transmitters—mobile and base station. By installing I.D.C. in
your transmitters—and urging your chann-l neighbors to re-
ciprocate, you can enjoy new efficiency of communication.

MAIL THIS
COUPON TODAY LLLILVNS

4345 Avv»-o':‘io.?"&""“""om Div
. tago 5|' “"”“"
Dept. FM & T-Mq

" on Motorola I.p,c

Please send me &

U ditional informatio

COmPANY

FM 2-WAY RADIO B

ADDRESS
MOTOROLA: World leader in mobile 2-way

radio communicafions

—_—

Canadian Distfibutor: Rogers Majestic Lid., Toronto - Montreal






