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SYNC GENERATORS & DA’S

All Transistorized —All Modular
Small Size— Light Weight!

IMPORTANT

FEATURES: PRINTED WIRING CIRCUIT TRANSISTOR MODULES
REAR TOP

Completely EIA
(RETMA) synec
signals e Stable
and Highly Re-
liable Binary
Counter. o All-
transistorized e
All-Modular, o

with low-cost spare modules o Easily repairable at site or ¢

at the factory e Carrying case. Light portable unit only 15 TWO OF THE
pounds e Meter reads peak-to-peak level of all four con-  rweNTY
trolled outputs e 75-ohm load and source impedances TYPICAL

o The V-701 is entirely self-contained as an industrial rh(dEoMDou\:.EE:BLOER
closed-circuit sync generator ¢ With the V-702 it becomes PRINTED —
a standard ElA studio sync generator e Power is derived WIRING

PORTABLE from the built in 701 power supply — less than 2 watts gng%lll)l; IN
V-700 IN CARRYING CASE e Occupies only 7" of rack space e Printed wiring. EACH V-700

ADD-A-UNIT BUILDING DESIGN

V-701 CLOSE-CIRCUIT V-702 EIA (RETMA)
SYNC GENERATOR SYNC ADAPTER

V-700 EIA SYNC GENERATOR
RACK MOUNTED

V-440 TRANSISTORIZED PULSE DISTRIBUTION AMPLIFIER

FEATURES: ® EIA Sync Pulses ® 4 Inputs, 16 Outputs
© All Transistorized, all modular ® Low-cost spare
modules ® Built-in DC regulated power ® Only three watts
power input © 75.0hm load and source impedances.
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' NOW DELIVERING AGAINST ORDERS FROM TOP TV STATIONS I

Foto-Video Electronics, Inc. Cedar Grove, N.J. CEnter 9-6100

West Coast Engineering and Sales Office
1317 West 214 St., Torrance, California — Phone Spruce 5-1003
(Write or Phone for Information)

WWW-americanradiohistorv.com



AN AMPEX
FOR EVERY PROFESSIONAL NEED

In sound quality.. . in features...in lasting economy... these four Ampex professional re-
corders maintain the highest performance standards for broadcasters, recording studios,
educators and other critical users. For 7" reel requirements—the PR-10 series—newest in
studio quality compact recorders, priced from $845. For 101" reels—the 351/354 series
—proven by more than 10,000 units in use throughout the world. Other 10);" Recorders
include the 300 series multi-channel Mastering series with up to 8 tracks. Your Ampex
dealer will aid you in selecting the Ampex which best fits your needs. And ask him about

the new Ampex Finance and Lease Plans.

7" REELS

THE PR-10-1
MONOPHONIC,

Full or half-track. Single-channel
electronics include built-in mixer
to mix line and mike or two mikes
(with plug-in pre-amp). Portable,
or fits 14" of rack space. 3%, and
7Yy; or 7Y, and 15 ips speeds.
Exclusive self-threading option.
Alignment controls in front panel.
New frictionless tape handling.
All-electric push-button controls
permit remote control operation.
Write for Bulletin 212.

THE AMPEX 351
MONOPHONIC

Available in full or half-track
models. Input switchable to mike,
balanced or unbalanced line.
Takes reels from 3”7 to 10%,".
Speeds: 3%, and 7', or 7'/, and
15 ips. Available as console, two-
case portable or mounts in 223/, 4
of rack space. All-electric push-
button controls permit remote
control operation. Large 4” VU
meter reads input or recorded
level plus bias and erase current.
For more information, write for

Bulletin 203.

ACCESSORIES AND ASSOCIATED

S
- L. “im‘m :,._
MONITOR SYSTEM

L-’a 61 . i‘u'-. 4
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STEREO/MONO MIXER PLUG-IN EQUALIZERS

SA-10, Console quality, 40 MX-10 or MX-35, Four posi- provide NAB AME or CCIR
watt speaker-amplifier unit. tion, two channels, matches curves as required.
Portable, rack or wall PR-10 or 351/354.

mounting. Bulletin 214,

i

PLUG-IN INPUTS
match various inputs. Bal-
anced bridging or mikes.

THE PR-10-2,
STEREO/MONO

Two-channel electronics fit same
rack space as PR-10-1. Portable
for remote pickups as well as in-
studio use. Split erase permits
stereo recording, half-track mono
recording, cue track, and sound-
on-sound. Two line inputs con-
vertible {with pre-omps} to two
mikes — one per channel. Addi-
tional mike and line inputs pos-
sible with MX-10 mixer. Write for
Bulletin 212.

THE AMPEX 354,
STEREO/MONO

Two-channel electronics. Com-
pact and portable version as well
as console. Requires only same
rack space as 351. Some heavy
duty tape transport as 351. Two
line inputs, convertible to two
mikes (one per channel) with pre-
amps. More mike and line inputs
with MX-35 mixer. Convenient
balancing of stereo-channels with
side-by-side VU meters. Split
erase for stereo recording, half-
track mono, cue track, sound-on-
sound. Alignment controls in
front panel. Bulletin 208.

EQUIPMENT

AMPEX

Complete descriptive literature also available on 300 series Mastering Recorder and High Speed Duplicators from Ampex. Write Dept. BE. 4
AMPEX PROFESSIONAL PRODUCTS COMPANY - 934 Gharter Street, Redwood City, Calif. » Ampex of Canada Ltd., Rexdale, Ontario

April, 1961

WWAW-arericanradiohistons..com



VOLUME 3 APRIL, 1961

Contents

Television System Maintenance, Part | . . . .

Proper calibration of test equipment is mandatory for
the required precision in TV broadcast equipment
adjustment and repair.

Design Considerations for Radio Remote

Control Operation. . . . . . . . . .

Recent FCC ruling allows FM transmitters to multi-
plex remote meter readings. This article concerns
bandwidth, filters, the proper use of spectrum, re-
quirements of STL equipment associated with radio
remote control systems.

Focus, the NAB '61 Convention . . . . . .

A preview, in four parts, of the 39th annual meet-
ing of the National Assn. of Broadcasters, Washing-
ton, D. C., May 7-10.

What Happened to Recorded Tape After a
Decade of Storage? . . . . . . . . .

Inspection of unused magnetic recordings ten years
of age reveals deterioration.

Departments

SoundingBoard . . . . . . . . . . .

F. C. C. Requlations . . . . . . . . . .

Cuesand Kinks . . . . . . . . . . . .
Industry News . . . . . . . . . . . .
Index to Advertisers . . . . . . . .

New Products . . . . . . . . . . . .

Classified Ads . . . . . . . . . . . .

Professional Services . . . . . . . . .

NUMBER 4

. 24

. 38

. bb

WWW.americanradiohistorv.com

THE TECHNICAL JOURNAL OF THE BROADCAST INDUSTRY ®

EDITORIAL
ROBERT E. HERTEL, Editorial Director
JOHN L. HUMPHREYS, Associate Editor
D. . BOICOURT, Managing Editor
DUDLEY RROSE, Presentation Editor
E. P. LANGAN, Advertising Director
S. F. WILSON, Production Manager

ADVERTISING SALES OFFICES

Flushing 54, New York
PAUL AND DON WEIL
39-01 Main Street
Telephone INdependence 3-9098

Chicago 1, Illinois
WILLIAM L. MILLER, JR.
E. F. LUKENS
C. E. PARKER
307 N. Michigan Ave.
Telephone FRanklin 2-5944

Cleveland 16, Ohio
DAVID H. HERTEL
3100 Wooster Road
Telephone EDison 1-2370

Southwest
C. H. STOCKWELL CO.
4916 W, 64th Street
Mission, Kansas
Telephone RAndolph 2-4417

Los Angeles 57, California
MAURICE A, KIMBALL CO., INC.
2550 Beverly Boulevard
Telephone DUnkirk 8-6178

San Francisco 5, California
MAURICE A. KIMBALL CO.. INC.
681 Market Street
Telephone EXbrook 2-3365

Paris 8, France
JOHN ASHCRAFT
67 Avenue des Champs Elysees
Telephone Elysees 47-18

London W. 1, England
JOHN ASHCRAFT
9 Curzon Street
Telephone GRosvenor 7406

Tokyo, Japan
INTERNATIONAL MEDIA
REPRESENTATIVES, LTD.
Shadan Hojin. 14, 2-chome Marunouchi
Telephone 571-4450

Editorial, Circulation and Advertising head-
quarters, 1014 Wyandotte St., Kansas Clty 5.
Missouri: Telephone VIctor 2-5955.

BPA

Subscription Price: U. S. $6, one year; Qut-
side U. S. A., $7. Single copies, 75 cents.
Adjustments necessitated by subscription
termination at single copy price.

Broadcast Engineering (s published monthly by
Technical Publications, Inc., 1014 Wyandotte St.,
Kansas City 3, Missouri, U. S. A.

Corporate Personnel: Robert E. Hertel, Presi-
dent; Frank D. Smalley, Executive Vice-Presi-
dent: E. P. Langan, Vice-President; Kenneth
Long, Vice-President; D. E. Mehl, Vice-President.

BROADCAST ENGINEERING



announces its new
complete line of

PROFESSIONAL
AUDIO PRODUCTS

Here are only a few of the modern Langevin components
designed expressly for the critical requirements of

3 Dimensional Sound Recording and Reproduction.

Langevin

POWER AMPLIFIERS

Model AM-5116-B » ‘
A complete line from 8 watts to 50 watts, Wy e
built for continuous, year in, year out b ¢ h,

.g{‘,’,' $105.00 Professional o’ 4
\@;& | ‘] : Net, with tubes %
; ‘ —d duty cycle. Cabinet and Rack Mounting. l
&
y Lo
v g8 "~
n Model AM-138S-G Model 101-D ',g!

0.,; 8 watts, with 50 Watts, with
tubes — $150.05 tubes — $279.60
Professional Net. Professional Net.

¥

LOW LEVEL AMPLIFIERS

Miniaturized Plug-in, ultra low noise and
dependable. Preamplifiers, Program ampli-
fiers and Boosters.

PROGRAM EQUALIZERS—miniaturized

(e

VU METERS AND PANELS

Available in single, double and triple chan-
nel units with ganged range extenders,
independent pointer set, variable calibra-
tion resistors. From $70.00 to $206.50
Professional Net.

No tubes required. Passive
miniaturized printed circuit
networks give variable hi-lo
equalization at 40, 100, 3, 5,
and 10 kcps in 1%2 inches of
horizontal panel space directly
over the mixer. Model EQ-251-A
$260.00 Professional Net.

EFFECTS FILTERS

2 Models Hi-pass Lo-pass 10
points of cutoff in compact,
panel mounting assemblies
only 4%8 inches deep.

(Hi-pass)
$135.00 Professional Net

(Lo-pass)
$125.00 Professional Net

Modern Attenuator Line Geared to 3-D

STRAIGHT LINE MIXERS

1 to 6 gangs

From
$40.00 to $265.00
Professional Net.

ROTARY MIXERS

All available in Single, Double and Triple Ar-
rays along with Faders, VU Range Extenders,
Rotary Impedance Matching Networks, De-
cades, Gain Controls. From $11.50, Profes-
sional Net.

=R =R —

LANGEVIN’S EXCLUSIVE
PAN-POTS

for positioning soloists
across the sound field;
2 types: 1 channel into
2 channels and 1 channel
into 3 channels. Avail-
able in horizontal or
rotary styles. From $24.00
to $165.00 Professional Net.

B =7 s

KNOBS AND DIALS

Langevin offers the RCA type Mixer Knobs
and Instrument Knobs. WE type knobs also
available. Both styles in all colors.

TELEPHONE KEYS

Long springs, pallad-
ium crossbar contacts,
press-welded frame,
dependable. Available
in all forms; tab han-
dles optional. Also
Jacks and Jack Strips.
From $4.35 to $11.50 Professional Net.

See your Langevin Audio Products Distributor, or write today to:

Audio Progress”

A Division of Sonotec Incorporated

503 SO. GRAND AVE., SANTA ANA, CALIF.

April,_ 1961

“Over 35 Years of

FREE $1.00 Value — 84 Page catalogue

and instructions on how to huy.




All Powers—250 Watts
to S0KW. Dependable
High Level Modula-
tion. High Efficiency
Circuitry. Automatic
recycling. Remote Con-
trol, Power Cutback,
Conelrad.

10 Watts to 35KW. Su-
perior Phase Modula-
tor. No Neutralization
Controls Required.
Modern Long Life Ce-
ramic Tubes. Multiplex
and Remote Control.

Consofes — Single,
Double, Triple Chan-

nel; Stereo; Turn-
tables; Transcription
Equipment; Amplifiers
—Limiting, AGC, Line,
Remote and Monitor-
ing; Microphones; Ter-

minal Equipment; Test
Equipment.

AUTOMATION

Guaranteed to be the most practicat radio
automation system ever devised. De-
signed and manufactured entirely by
ITA, Inc.

All ITA Products Feature the Following:

Economically Priced Jll Free installation Supervision Jl| Silicon Power Supplies
Conservatively Rated [l Instantaneous Field Service
Field Proven Conventional Circuitry ] Standard Parts
Accessibility of all Components i Flexibility of Application

BROADCAST DIVISION

130 EAST BALTIMORE AVE., LANSDOWNE, PENNSYLYANIA
Clearbrook 9-8200 .
“A Complete Broadcasting Service”

INCORPORATED OFFICES: DALLAS . LOS ANGELES . SACRAMENTO . CINCINNATI
CHICAGO . NEW YORK .  PHILADELPHIA . ATLANTA |

S aunc&'ny Bacrd

Grateful But Not Complete

Thank you for acecepting and
printing my article (“An Automatic
Conelrad Attention Signal Unit”)
in the February, 1961, iss of Broabp-
CAST ENGINVEERING.

By the way, there are two small
errors in the parts list on the Conel-
rad unit schematic. C2 should be
0001mfd instead of .001mfd. Also.
there is a condenser not marked
which  should have o value of
.001mfd.

LuceNe Seier
Technical Supervisor,
Station KMMJ
Grand Island, Neb.

Corrected parts list reprinted—
Ed.
R 1—47000 ohms

R 2—47000 ohms
R 3—270000 ohm:
R 4—2200 ohm:

R 5—2 megohms
R 6—47000 ohms
C2—.0001 mifd
Ci, C3—.00! mfd
C4—25 mid

Cs5, Cb, C7—.5 mid
C8, C9—20 mid
C10—50 mifd
Cll—.0I mtd
*Cl12—.001

TI—Stancor A3250

T2—TV booster transformer
FSI—3 ampere

SR1—50 ma selenium rectifier
PLI—No. 47 pilot lamp

Sla, Slb, DPST toggle switch
S2—Pushbotton actuate switch
S3abcd—SPDT microswitches
RY|—Remote operated relay

NOTE: Value for unmarked grid capacitor in
article schematie.

At The Tone, The Correct
Timels 2 2 ?

In studying the floor plan C on
page 23 of the February, 1961, is-
sue (Studio Planuing Considera-
tions), T notice that the clock is not
hung in the direct line of sight of
the announcer, in the control room.
Our clock had been in a similar loca-
tion and the announcers could not
accurately sight the Jocation of the
second or minute hands from such a
side angle. We had to rehang our

(Continued on page 56)

BROADCAST ENGINEERING



Frequency Response: 35 to 20,000 cycles

Output Impedance: 30/50, 150/250 and
20,000 ohms (selection by connections
in microphone cable plug)

Output Level: —55 dbm/10 dynes/cm?

Hum: —120 db (Ref.: 10— Gauss)

Dimensions: 1%4” diameter at top (1¥2”
largest diameter) 7%2” long not in-
cluding plug

Weight: 8 oz. (not including cable & plug)

Finish: Two-tone baked enamel, black and
dark green

Mounting: Separate “’Slip-On”’ adapter No.
13338 furnished. Adapter has stand-

ard 587 —27 thread.
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Concrete visual proof of performance is now supplied by
ALTEC with each 684A Omnidirectional Dynamic Studio
Microphone. This proof—a soundly scientific and coldly un-
emotional statement of exact performance capabilities—is
an individual certified calibration curve that youreceive free
with each 684A Omanidirectional Dynamic Microphone.

The calibration curve is so precise that the ALTEC
684A is a completely reliable secondary standard for
comparison measurement of other microphones. Can you,
if you are a professional multi-microphone user, safely
operate without such a control standard in your studio?

The ALTEC 684A Professional Microphone shown is
a production model chosen at random. Its calibration
curve is actual and unretouched. It offers dramatic proof
that the exclusive new ALTEC design, incorporating the
highly sensitive ALTEC “Golden Diaphragm” of Mylar®,
results in an omnidirectional dynamic microphone of
remarkable superiority. This superiority will be main-
tained, year after year, by the exclusive ALTEC sintered
bronze filter that positively bars the entry of iron dust
and foreign matter. And, as proof of superior value, con-
sider the price: the ALTEC 684A costs only $81.00 net!

SUPERIOR PERFORMANCE, SUPERIOR VALUE —~ THE ALTEC DYNAMIC MICROPHONE LINE:

ALTEC 681A—$36.00 net—Inexpensive general pur-
pose omnidirectional microphone with smooth,
uniform frequency response from 50 to 18,000
cycles. Includes the new ALTEC ‘‘Golden Dia-
phragm' of indestructible Mylar®. Available with
150/250 or 20,000 ohms output impedance.

ALTEC 685A STUOIO CARDIOID—$96.00 net—This
dynamic microphone offers flat frontal response
from 40 to 16,000 cycles with average front-to-
back discrimination of 20 db. Design incorporates
the new ALTEC ‘‘Golden Diaphragm’’ and exclusive
sintered bronze filter. Output impedances of 30/50,
1507250, and 20,000 ohms selectable at cable
plug. Individual certified calibration curve is sup-
plied with this model.

ALTEC 682A—$49.50 net—Featuring uniform fre-
quency response from 45 to 20,000 cycles, the
682A Omnidirectional Microphone incorporates the
new ALTEC “Golden Diaphragm’ and exclusive
sintered bronze filter. Output impedances of 30/50,
150,250, and 20,000 ohms easily selected in
microphone plug.

ALTEC 686A LAVALIER — $54.00 net — Unobtrusive
3-ounce Omnidirectional Lavalier Microphone. In-
corporates the new ALTEC ‘‘Golden Diaphragm®
and exclusive sintered bronze filter for an ex-
ceptionally smooth frequency response from 70
to 20,000 cycles, equalized for chest position.
Selectable 30/50 and 150/250 ohm impedances.

683A DYNAMIC CARDIOID—$66.00 net—Uniform re-
sponse from 45 to 15,000 cycles with average
front-to-back discrimination of 20 db. Design in-
corporates the new ALTEC ‘'‘Goiden Diaphragm'
and exclusive sintered bronze filter. Output im-
pedance of 30/50, 150/250, and 20,000 ohms
selectable at cable plug.

For specific engineering details, call your nearest AITVEC
Distributor (listed in your Yellow Pages) or write Dept. B-4.

ALTEC LANSING
CORPORATION

A SUBSIDIARY OF LING-TEMCO ELECTRONICS, INC.
1515 South Manchester Avenue, Anaheim, California

ALTEC

NEW YORK
LOS ANGELES

LANSING CORPORATION

Complete line of accessories includes; desk and floor stands, switches, wall mounts, boom and shock mounts.

April, 1961



TELEVISION SYSTEM MAINTENANCE

l. STANDARDS FOR PICTURE SIGNAL ANALYSIS

Proper calibration of test equipment

is mandatory for the required precision in TV

broadcast equipment adjustment and repair

By HAROLD E. ENNES
{Maintenance Supervisor,
Television City, Inc., (WTAE)
Pittshurgh, Pa.)

A “standard” is that which is es-
tablished for calibration of an in-
strument to indicate when (for ex-
ample) a “volt is a volt” or a “mi-
crosccond is a microsecond.” This
article is not to be considered as any
revelation of “standard practice” in
the field. The writer is convinced af-
ter some 75 conlacts (personally
and by correspondence) at as many
stations that “prevailing practice” is
thal which exists at the particular
station queried. It is realized thal
some readers may have honest dif-
ferences of opinion on maintenance
lechniques. But whatever the tech-
nique used, a “standard” starting

Editor's Note:

The first in a series of general and
specific reports on Telecast Systems
Maintenance. In this article the author
claims basic need for TV stations to own
and use suitable secondary f[requency
standard as an indispensable partner to
high quality test oscilloscopes.

0
B
N4
B —
*-10-
a |
o
*-]5‘ o c |
\
\ |
! !
-20 !
\ |
‘ [
|
‘.25 T T T T 'l T T T T L
1 2 3 4 5 67 8910 20
fmc¢ —
Fig. |—The four major response curves with which the telecasting industry is
concerned. [A). "Gaussian'' or 'Normal'' response. Gradual roll-off. (9

DB/Octave). Rise time approx. 0.035 us. (B). ""Flat'" response to 5 or 6 mc.
More rapid roll-off than curve of (A). Rise time approx. 0.035 us. (C). Old
IRE" curve. Rise time 0.175 us. (D). New "IRE" curve. Rise time 0.3 us.

)

point must be established for com-
parison.

To emphasize the particular slant
of this material, consider the meas-
urement of corner-to-center resolu-
tion of a camera, looking at a studio
test chart. It is perfeclly valid for
the operator to observe this on his
monitor and make the necessary ad-
justments required to obtain best
corner focus consistent with good
overall focus and shading, since he
is concerned with a qualitalive ratio
rather than an absolute quantity.
The maintenance department, how-
ever, 1s charged with the responsibil-
ity of preventing performance deter-

BW (mc) RT (us)

I 0.35
0.175
0.1166
0.0875
0.07
0.058
0.05
0.0437
0.039
0.035

AW N

w

O 0 o o~ O

TABLE |

Bandwidth-Risetime for k = 0.35
(overshoot under 39,)

BROADCAST ENGINEERING



Fig. 2 (a). 75 ke square wave with scope on "Normal”
response. Note almost ccmplete lack of overshoot.

ioration bevond a limit sel al the
lower end by FCC Standards and at
the higher end by the chief engineer
of the particular station. This higher
end (as it should he) is usually lim-
itedd only by the performance speci-
fications of the equipment installed.
If corner resolution for a given cen-
ter resolution and gray scale falls to
a value dictated by previous experi-
ence for a given pickup tube and
camera as being helow mormal, the
maintenance engineer must  first

know the characteristics of the mon-
itor he is using before a valid mcas-
urcment can be made. It is entirely
possible for a monitor to exhibit 50
or 100 lines (or more) difference in
resolving power, cither plus or min-
us, between corner and center of the

Fig. 3 (a). Appearance of keyed sine-wave burst using
‘direct’ probe across 75-chm termination. The indica-
ticn of a rising response with frequency is erroneous. (See

text).

April, 1961

raster. How to measure this monilor
characteristic, as well as more so-
phisticaled techniques of determin-
ing the ralio of corner-to-ceuter
resolution of a camera will be dis-
cussed in a future article.

This article concerns the impor-
tanee of proper calibration of the
oscilloscope, which becomes the pri-
mary “slandard” of the maintenance
department. Due lo the predominant
use of the Tetronix scope in stations
across the country, this unit will be
referred to mosl often in specific
applications.

The Oscilloscope Personality

Every scope exhibits its own per-
sonality as observed on the CRT.
Gelting acquainted with the indi-

Fig. 3 (b)

sponse to t

Fig. 2 (b). Same square wave with scope an "Flat" re-
sponse. Note added overshoct from sharper roll-off.

vidual scope characleristics is the
initial step in “calibration” of the
mstrument,

Jusl Lwo basic pieces of informa-
tion are displayed by the CRT:

(a) Amplitude

(b) Time

“Waveshape” is not really a third
hasic piece of information, but is
simply amplilude vs time. From the
interpretation of waveshape 1is ob-
tained low, medium, and high fre-
quency response, phase dislortion,
gray-scale response, and the various
{actors Included in transient re-
sponse such as rise and decay limes
of pulses, cutoft (ringing) fre-
quency, ete. The amplifier within the
scope iself becones the standard

TIEEL,
il %
lll‘vu;.‘_ .

Same signal as [a) using cathode-follower
probe. This indicates proper adjustment of the burst
generator Erovided scope calibration indizates flat re-

e highest burst frequency used.



1000 mmf
PROBE TIP

oy l

IN34A

IN34A

47K — TO SCOPE

Fig. 4 {a). Simplest type of peak-to-peak video sweep detector probe.
Detected output approx. 759, of peak-to-peak value.

820 mmf INGSA

l ] —» 70 SCOPE
PROBE TIP 100K

ING6A

-

430 mmf

l, ie

820 mmf

Fig. 4 (b). Probe with additional isolation and filtering.
Detected output approx. 509, of peak-to-peak value.

which must be considered in meas-
urements.

Fig. 1 is presented to show four
response curves with which the tele-
casting industry is presently con-
cerned. “A” is the so-called “Gaus-
sian” curve with a roll-off suited for
best transient response. This curve
has an approximate relationship
such that the 0 to 3 db point is
equal to the 8 db to 12 db point.
This curve might be recognized by
users of the Tektronix 524AD scope
as being that obtained with the re-
sponse switch in “Normal” position.
(This scope has three switchable
responses: Normal, Flat, and IRE.)

Curve “B” is the “Flat” response
of the aforementioned unit. The re-
sponse 1s relatively flat to 5 or 6
me, Since the gain-bandwidth prod-

Fig. 5.
Detected
video sweep.
Markers at
[-5-10 mc.

uct has a fixed upper limit, the roll-
off becomes more rapid above this
value.

Curve “C” is the old “IRE” re
sponse originally adopted for com
parative level checks. We are cur-
rently in the process of a change-
over to the new IRE curve (D)
adopted in 1958 as being more in-
dicative of true luminance levels.

In general the applications of the
various response curves are as fol-
lows:

1. NORMAL (Gaussian roll-off) :
Most suitable for waveform analysis
particularly where transient response
becomes a major factor.

2. FLAT (to 5 or 6 mec): Most
suitable for
sponse runs (or

single frequency re.
keyed sine-wave

burst signal) to avoid correction fac-
tor in readings.

3. IRE: Most suitable for check-
ing, comparing and adjusting ampli-
lude levels. Most existing equip-
ment installed at present such as
scopes and master monitors with an
IRE position use the “old” curve.
To avoid the inevitable arguments
resulting from various interpreta-
tions of “peaks” of the higher fre-
quency signal components, the new
curve should be adopted as soon as
jossible. This is of prime importance
in color telecasts where luminance
levels are crilical.

The Bandwidth—
Risetime Product

Engineers are quite familiar with
the gain-bandwidth product of an
amplifier. Of more importance to the
user of any given gain-bandwidth
amplifier is the bandwidth-risetime
product, since this becomes his
“standard” of measurements.

This relationship is stated as fol-
lows:

(BW) (RT) = k
where:

BW = bandwidth in megacycles (to the
3 db down point)

RT = risetime in microseconds (measured
between 10 per cent and 90 per
cent of peak value)

k — factor lying between 0.3 and 0.5
depending upon type and amount
of high-frequency compensation.

The limit of the factor (k) is that
the overshoot on the leading edge
be less than 3 per cent. In fact, a
system has an equivalent bandwidth
and rise time only within the limits
of 3 per cent overshoot.

The most typical value for (k)
is 0.35, and we may express the
equation in all three possible ways
as follows:

(BW) (RT) = 0.35
(BW) 0.35/(RT)
(RT) 0.35/(BW)

Table 1 shows the tabulation of
rise time for bandwidths from 1 to
10 me within the limitations above.
Going back to Fig. 1, it may be
noted that the 3 db down point of
cither the “Normal” or “Flat” curve
falls in an area which safely indi-
cates a bandwidth of 10 me. Tt can
be shown from pulse theory that
rise time is proportional lo the
AREA under the amplitude-fre-
quency response curve; hence chang-
ing from one response to the other
does not appreciably affect rise
time. Fig. 2 (a) and (b) illustrates
the difference in overshoot of a
square wave between “Normal” and
“Flat” positions.

BROADCAST ENGINEERING



Fig. 6 (a). Same signa! as Fig. 5, undetected.

Scope on 'Normal.

It is the shape of the curve thai
is actually being changed when
video peaking coils are adjusted.
Leading and trailing transients of a
rapid lransition in picture content
must be adequately controlled by
the maintenance personnel. Ilence
his complete familiarity with the

scope amplifier characteristic s
mandatory.
A good square-wave generalor

with reasonably fast rise time and
flat top is an asset to anv mainte-
nanee crew. The Tektronix Type
105 with rise time of 0.2 u/sec and
a flat top completely free of
“wrinkles” is one example, It is im-
portant to remember, however, thal
to measure the exact rise time of a
pulse, the scope vertical amplifier
must have a rise time of at least
1/5th thal of the pulse lo be meas-
ured. Now the rise time of a scope
witly 10 me bandwidth is about 0.035

Fig. 7 {a). 60-cycle square wave
with scope on dc position.

April, 1961

NOTE:

The sweep generator used only sweeps to

Fig. 6 (b). Scope on "Flat" response.

10 me, therefore

characteristics bevond this frequency are not displayved.

u/sec. The specified rise time of
the aforementioned square wave gen-
crator is 0.02 u/sce. To measure this
exact rise lime, the scope amplifier
rise lime would need to be 0.004
u/sec or better. A fasl rise time
pulse is necessary for transient re-
sponse checks in terms of overshool
or undershoot. Since the square
wave generator must be terminated
in 75 ohms lo preserve rise time, it
becomes impractical to check the
pulse directly or the CRT since sen-
sitivily is nol sufficient for accurale
measurement. Hence it is necessary
to determine the “standard” rise
time (and over-shoot) for any par-
ticular combination of generator and
scope, before a valid check can be
made on exiernal amplifiers or sys-
lems.

The lotal risc lime of a pulse
through a series of cascaded slages
15 equal lo lhe square-rool of the

sum of the squares of individual
stage risc times (assuming over-
shoots less than 3 per cent). For
example, an amplifier with a rise
time of 0.02 u/s feeding an amplifier
wilh, say, 0.04 u/s rise time, the
total rise time is:

RT /(0.02)% - (0.04)°

R ! '0.002—=0.045 u/s

Understanding  of this relation-
ship enables the maintenance engi-
neer to estimale closely the condi-
tion of his test equipment even
thongh an extremely wide band-
width scope 1s nol available or
vecessary, provided he is certain of
lhe scope characteristics. It also
cmphasizes the better-known pre-
mise that an amplifier output must
Le directly comparcd to the scope
display at the amplifier input, prop-
crly terminated, rather than any
assumed condition. Every time the

Fig. 7 (b). 60-cycle square wave
with scope on ac position.
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test signal 1s transferred to another
stage or amplifier with different
cabling, capacities, etc., it is im-
portant to check the input display
at the point of connection so that
the output can bhe properly inter-
preted.

Scope Probes and Initial
Calibration

The “direct” scope probe, due to
capacitive loading effects, is severely
fimited in application to TV equip-
ment maintenance even though ap-
plied directly across 50 or 75 ohm
terminations. It should never be
used where frequency response or
transient response is a factor, and is
thercfore limited to certain applica-
tions where the IRE response is
used. Fig. 3 (a) shows the display of
a keved burst signal with a direct
probe across a 75 ohm lermination.
Actually the displayv obtained will
depend upon length, type, and con-
dition of the eable used; one probe
could show a decided roll-off of
higher frequencies, while another
could indicate roll-off al lows. Sim-
ilarly, pulses would have varyving
rise-times and overshoots depending
upon duration and repelilion rates.
Fig. 3(h) is the display obtained
with a cathode-follower probe across
the same termination, Use the direct
probe only where TRE response is
used and no probe loss can be tol-
erated as in checking for the pres-
ence of extremely low-level signals.
It has no place at all in scope eali-
bration.

For mosl applications, the ten-to-

10

Fig. 8.

Vacuum tube
“cathode interface
distortion of a

500 ke square wave.

Fig. 9. Scope sweep with one micro-second markers
to observe sweep linearity.

one capacity divider probe should
Le used. For a scope with 1 megohm
input shunted by 40 uuf capacity,
the simplest 10/1 probe consists of
. series of 9 meg resistor shunted by
a trimmer capacitor of 3-12 uuf.
When connected to the scope, the
mput impedance from the probe tip
becomes 10 megohms shunted by
approximately 12 uuf. The trimmer
capacitor is adjusted such that the
R-C product is equal to the R-C
product of the scope input so that
the voltage division is independent
of frequency, This is done by touch-
ing the probe to the scope calibra-
tion pulse output or a square wave
generator sct to about 1 ke, and ad-

leading edge is not rounded on the
top (undercompensated) or does not
overshoot (overcompensated). This
adjustment should be checked often
and must always be checked when
placing on a different scope even
though of the same make and model
rumber. Frequency response and
transient response of the scope it-
self should be checked with this
probe so that all variables are cali-
brated.

An mmportant point to remember
when using the 10/1 probe is that
the preamplificr will normally be
used ahcad of the main vertical
amphtier in such scopes as the Tek-
tronic 524AD. This is necessary since

justing the (rimmer so that the wmost performance tests are made
Transistor Inhibition Gate Circuit
R2
TEST @ AAA—
SIGNAL 75
INPUT Q 750
| S TERMINATION 3
680 ~—® 10750
crR2 LOAD
IN279 @
CR3
= DR 497*
R4
2K ZS
FLANKNG SeTue
CONTROL
INPUT —r—F—
33 Qi
INSBA 2N269
R1 —
= 1K -
L=
3.VOLT
~—BATTERY
*OR ANY SWITCH
DIODE WITH LOW
BATTERY WARD RESISTANCE
SWITCH FOR

Fig. 10. Simple gating circuit to obtain keyed test signals.
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PH

— a type for every requirement

Check your microphone requirements, today. Do
you have one for each purpose — remotes, an-
nounce, interviews, boom, general purpose? Use
the handy order coupon to order any microphones

you need.

FINEST QUALITY MICROPHONE

Standard microphone of the industry, the
RCA 77-DX offers full range frequency response
with a choice of three pickup patterns. Avail-
able in a satin chrome finish for radio and a
low gloss gray for TV, it will offer years of
rugged dependable service. (Less Base) $180

PERSONAL MICROPHONE
Ideal for Remotes

Wherever a small inconspicuous microphone is
needed the BK-6B can be used. This 2.3 ounce
unit offers excellent reproduction for every
speech application both in the studio and in

HIGH-FIDELITY UTILITY MICROPHONES

General purpose BK-11A microphone is the
modern version of the very famous 44-BX. It
is ideal for every studio use, especially live
music pickup. The BK-11A is an economical
high performance unit designed for years of

NOISE-REDUCING BOOM MICROPHONE

Here is the highly directional BK-5A miicro-
phone for TV boom use. lts pickup pattern
effectively reduces noise while offering full
range highest quality pickup of the desired
source. The BK-5A is also an excellent choice

the field. $82.50 for control room use. (Less Mounting) $165

Boom Mount, shown $30.25 Desk Mount $9.8%

rugged service. $125
Base, shown $7.75

ORDER NOW BY MAIL'

Order any of these five microphones for prompt delivery.
Send check or money order with your order and micro-

phones will be shipped prepaid. Mail your order to RCA,

COMMENTATOR MICROPHONE

Audio Sales, Broadcast and Television Equipment Division,
The BK-1A is a fine microphone for interviews,
panel shows, and all general announce work.
Its rugged construction and insensitivity to
wind and mechanical vibration make the BK-1A
ideal for outdoor remotes. $75

Base, shown $7.75

Building 15-6, Camden, N.J. Use coupon below.

I RCA, Audio Sales, Broadcast and Television Equipment Division, Dept. T-367
u Building 15-6, Camden, N.J.
I Please send the units checked. Check enclosed (]
] O77.0x  [)BK-6B  [JBK-11A  [JBK-1A  [JBK-5A
The Most Trusted Name H (O Base [ Base ] Desk Mount (] Boom Mount
in Electronics % Send to
® RADIO CORPORATION OF AMERICA H Address
} City Zone State
i Enclose remittance with order and save shipping charges.
1

(Prices subject to change without notice.)



on slandard 1-volt (peak-to-peak)
signals across 75 omhs and the 10/1
voltage division requires the exira
gain, It is therefore imperative that
single frequency response runs and
square wave response lests of the
scope be made at 1-volt levels in
75-ohm terminations, so tlhal the
same scope atlenualor settings occur
as will be used on equipment checks.

The cathode-follower probe over-
comtes Lhe foregoing limitation. A
tvpical CF probe has an input
impedance (connected to the scope)
of 40 megohms with 4 uuf shunt
capacity, with a gain slightly less
than unity. Thus the preamplifier
need not be used across normal 1-
volt terminations. It does, however,
have limitations of ils own as fol-
lows:

A. Depending upon design and
voltage used, a signal amplitude of
about 5 volts undirectional (10 volls
p-p) 15 maximum that can be
handled withoul compression. Thus
the probe is not normally used in
servicing equipment where higher
signal levels occur, unless an addi-
tional voltage divider probe is at-
tached lo the CI¥ inpul.

B. Due to design lunitations on
input time-constant, low-frequency
square wave response is poor (aboul
20 per cent tilt on 60-cycle square
wave) .

C. Since a de voltage appears at
the cathode oulput, the de mmput of
Lhe seope cannot be used.

A logical step-by-step inilial cali-
bration of the scope can be oultlined
as follows:

1. Video Sweep-Detected. Termi-
nale the video sweep generator di-
rectly at the generator oulput con-
nector in 75 ohms. Use a video de:
tector probe (Figs. 4(a) and 4(b)).
The probe of (a) will read about
75 per cent of aclual p-p outpul sig-
nal, while the higher isolation probe
of (b) will read aboul 50 per cent
of aclual. Adjust the output ampli-
tude for 1 volt, which will read ap-
proximately 0.75 v on the (a) detec-
tor or 0.5 v on (b), and adjust scope
gain for a convenient scale, (I'ig. 5).
This enables a check of the flatness
of the sweep gencrator itself, since
the detected sweep envelope does
not depend upon high frequency re-
sponse of the scope. The Tektronix
may be used on any response posi-
tion; or a scope very limited in re-
sponse can be used, provided 1t has

12

Fig. I'l.
Output of Fig. 10
gating circuit for:

(a)

60-cycle squaie wave

(b).
Sine wave, | mc

il Bt

(c).

After sync insertion

Simple Differentiating Network

0.901 uf
Il i

[ 2] I ’

HORIZONTAL J 33KK
OR _
VERTICAL {' - . é-.
DRIVE PULSE v i
H TO SCOPE
INPUT 390KK I INssA | TRIGGER
SELECTOR e
| SWITCH l
-~ — SCOPE
[ out

Fig. 12. Differentiating circuit to obtain positive synchronizing trigger from
trailing edge of harizontal or vertical drive. The switch enables selection of
proper fime constan* (H or V).
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THE RUGGED,
WELL-TESTED TRANSLATORS

MODEL T-1—VHF TRANSLATOR—FCC type accepted 1 Watt
output. For United States use.

FOOLPROOF AUTOMATIC SHUT-OFF — When the master
station goes off the air, this device turns off the translator
transmitter. Ordinary shut-off systems work on the over all
signal level. In weak signal areas, where a number of ampli-
fiers must be used, noise generated in the amplifiers can be
mistaken for the received signal. If this happens, the translator
transmits noise, even though the master station is off the air.

The Benco Automatic Shut-Off can differentiate between
noise and signal. It cuts off the transmitter any time the 4.5
MC beat between the sound and picture carriers is missing.

MINIMIZES “FALSE SHUT OFFS’’ DUE TO SIGNAL FADING
—The T-1 will not shut off unless the received signal from
the master station stays below 10 microvolts for longer than
4 seconds.

REGULATED POWER SUPPLY—For stable operation even at
the end of poor quality power lines. This eliminates stress
on components.

FULL SIZE UNDERRATED OUTPUT TUBE—For long trouble-
free operation.

EASY PERFORMANCE CHECKS — Built-in direct reading
power meter indicates power output; built-in test jacks for
monitoring plate voltage and current of output tube.

QUICK EASY CODING OF INDENTIFICATION UNIT—The
appropriate call letters for your area can be set up rapidly
—no need to cut copper contacts.

SPECIFICATIONS FOR MODEL T-1

Primary power source
Power Consumption
Temperature Ambient

117 vV +20% 60 ¢/s
150W
—30°C to +50°C

Max. Permissible Power 1 Watt
Overall Noise Figure:
Low Band 4 db +1 db
High Band 6 db +1db
Frequency Stability . .02%
Gain:(Maximum) 135 db
Dimensions of Housmg 35" x 28" x 104"

Weight . . 130 ibs.

MODEL T-5 VHF TRANSLATOR—8.9 Watts output. For use in
Canada. Regulated power supply. Full size underrated output
tube. Weatherproof housing. Type approval from Canadian
Dept. of Transport.

MODEL T-13 AND MODEL T-14 VHF TO UHF TRANSLATORS
—3.5 Watts output. For United States use. Includes identi-
fication unit and automatic ‘on/off’. Model T-13, VHF input,
channels 2-6. Model T-14, VHF input, channels 7-13.

MODEL T-11 AND MODEL T-12 VHF TO UHF TRANSLATORS
—3.5 Watts output. For Canadian use. Model T-11, VHF
input, channels 7-13; Mode! T-12—VHF mput channels 2-6.
Features: Automatlc shut-off ® remote ‘on’ and ‘off’ control
facilities ® weatherproof housing ® type approval from
Canadian Dept. of Transport.

“"BLONDER / TONGUE

AVAILABLE IN CANADA FROM:
BENCO TELEVISION ASSOCIATES LTD.
27 TABER RD. REXDALE, ONTARIO

home TV accessories ¢ UHF converters o master TV systems ®
closed civcuit TV systems
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“Remember Maggie”

WORLD’'S MOST
WIDELY USED

PROFESSIONAL
TAPE RECORDER

More Maggies in professional use
than all other makes combined.

THE S 36

The broadcast-
er's favorite for
compactness, con-
venience, and pro-

fessional audio
quality.
THE PT 6

The rugged, reli-
able “Workhorse”
of the broadcast
industry.

THE P 75

“The Editor” . . .
includes all of
the capabilities
of the PT 6 plus
extended  perfor-
mance and utility.

THE M 90

“Mighty” in all
performance char-
acteristics. Mag-
necord’s  prestige
tape instrument.

FOR A COMPLETE LINE OF RECORDERS
WITH PROFESSIONAL QUALITY AND
DEPENDABILITY — “Remember Maggie.”

SOLD ONLY THROUGH FRANCHISED
MAGNECORD DEALERS

For the dealer nearest you . . . write

agnecord
SALES DEPARTMENT

MIDWESTERN INSTRUMENTS, INC.
manufacturers of electronic data
acquisition instruments

fill out coupon and mail today!

MAGNECORD SALES DEPT.
MIDWESTERN INSTRUMENTS

P. 0. BOX 7509

TULSA 18, OKLAHOMA

PLEASE SEND ME COMPLETE INFORMA .

TION ON__ — -

NAME___ S

COMPANY_

ADDRESS___

CITY-
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reasonably good low frequency
square wavc response, If the video
sweep generator cannot be made
perfectly flat as observed on the
scope, the deviations must be plotted
as a correction factor for equipment
checks.

2. Video Sweep—Wideband. (This
should only be observed after deter-
mining the flatness of the sweep gen-
erator as in Step 1.) Although used
only in very specia] cases (and with
extreme care), the RF envelope may
be observed directly without delec-
tion. It does serve as a “quickie”
check on scope amplifier response
(Figs. 6 (a) and 6(b) ) but is valid
only if the probe to be used for
equipment checks is used on the
scope, and the same amplitude sig-
nal is used so that the scope com-
pensated attenuator is on the same
position as will be used. It is good
engineering practice to run these
checks with all probes in stock, and
through the scope preamp as well as
to Lhe vertical amplifier input. Use
varying levels from the sweep gen-
erator to enable use of convenient
scales on the scope with different
altenuator settings. This will pin-
point any attenuator position that
might be incorrectly compensated.
An altempt to employ correction
factors for different attenualor set-
tings becomes both cumbersome
and Inaccurate in system measure-
ments.

Normally there will be some cor-
rection factor when using the pre-
amp as when feeding the vertical
amplifier direct. Plot these responses
either on a graph or by tabulation
in peak-to-peak values. Normally
when using video sweep the detector
probe is used. The wideband dis-
play serves as quick check of scope
response to single frequency sine
waves or similar applicalions such
as keyed sine wave bursts. (Fig. 3.)

3. The most accurale method of
obtaining scope amplifier frequency
response is lo run single frequency
sine wave checks over the range of
100 ke to 10 me. The same generalor
and probes should be used for scope
calibration as will be used for sys-
tem checks. Commercial sine wave
generators such as the Hewlitt-
Packard 650-A incorporate a fre-
quency-compensated metering cir-
cuil on the output to enable holding
a constant input to the scope or
equipment at all frequencies. If a
generator of this type is not avail-

able, a VI'VM with good response to
10 me can be used across the ter-
minated generator output. As in
Step 2, it is good practice to check
all probes and all attenuator settings
apt to be used in system checks.
When the calibration is posted on
the scope, the particular generator,
meter, and probe should be identi-
fied unless all such items have been
found to be directly interchangeable.
Such checks should normally be
made aboul twice yearly, or at any
time that considerable maintenance
(tube or component changes, etc.)
has becn required on the scope or
signal generators.

4. Low Frequency and Transient
Response. Determine the rise time
and per cent overshoot of the square
wave as read on the scope, both
through the preamp and main ampli-
fier, at the frequenctes normally
used. This writer most often uses
60-cycle, 75 ke and 500 ke. Unless a
fast rise time generator is available,
higher frequency square waves
(above 75 ke) are nol particularly
useful since for response checks at
highs the rise time of the pulse must
be faster than the rise time of the
amplifiers to be checked. Keep in
mind the discussion associated with
Fig. 2. A 60-cvcle square wave fed
to the dc position of the Tektronix
524AD should have an absolutely
flat top as shown by Fig. 7 (a). Fig.
7(b) shows the normal amount of
tilt introduced by the input coupling
capacitor when on ac position. Re-
member that the last two (highest
gain) posilions of the above scope
are ac only since the preamp is used
on these positious. An adjustable
grid time constant (Low-Frequency
Compensation control) is used in
the preamp which should be ad-
justed per manufacturers instruc-
tions. On any scope cmployving either
external or plug-in preamps, always
include these units for all scope cali-
bration procedures.

It is possible for a wideband scope
amplifier to exhibit a leading edge
overshoot from a vacuum tube de-
fect known as cathode interface.
Low frequency phase shift results
from series resistance and capacitive
Lypassing effects of a chemical inter-
face layer forming between cathode
sleeve and the oxide cathode coat-
ing. Since some tubes have been
known to develop this characteristic
in less than 500 hours of operation,

BROADCAST ENGINEERING



EXCLUSIVE S- B
PATCHOVER

insurance of a built-in patchover whereby you stay on the air in the event
of equipment failure. Don’t stake your business, reputation and future growth on
anything less than S-E transmitting and amplifying equipment for either TV or FM.

s \ ¥ Exclusively S-E! No other transmitter offers

S-E offers a complete line of both TV and FM transmitters and amplifiers
to cover all power requirements. With S-E, you can start
small, grow big with minimum obsolesence of equipment, maximum
performance all the way, minimum
operational expense, and the exclusive insurance
of S-E patchover design...

SEE S-E AT NAB CONVENTION AREA 18, OR WRITE FOR COMPLETE INFORMATION TODAY ...

standard electronics

DIVISION OF

EEVES INSTRUMENT CORP. ~FARMINGDALE
SUBSIDIARY OF

DYNAMICS CORPORATION OF AMERICA
Farmingdale, New Jersey
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There's just one . . . but that
one has a big plus . .. the
years-ahead concept of mod-
ular flexibility, an exclusive
feature of University’s new
professional line of omni-
directional and cardioid
broadcast microphones. Each
modular microphone is
uniquely designed for use
with any of several inter-
changeable adapters ... with
and without switches, for
cables with and without can-
non plugs, for screw-on or
slide-on stands. Thus you buy
only the features you actually
need—and need never compro-
mise on quality just to meet a
price. That’s true modular
flexibility, and you get it
only from University.

UNIVERSITY
MODULAR
MICROPHONES

...MATCHLESS IN

PERFORMANCE

tr

In their sleek modern styling,
in their laboratory standard
of performance, University’s
modular microphones are
without peer. They achieve a
clean and exceptionally wide-
range response —from as low
as 30 cps to as high as 20,000
cps. They transmit both voice
and music with clarity and
faithfulness that serve as a
tribute to the initial engi-
neering concept and the
painstaking care and custom
construction lavished upon
them at every stage of manu-
facture. For full information
abont this truly outstanding
new line of professional
microphones, write Desk N-4,
University Loudspeakers,
Inc., White Plains, N. Y.

Ay

A Division of Ling-Temca Electronics, inc.

www americanradiohistorv. com

the scope should be cheeked about
every lwo months for this tube de-
fect as follows:

A, Adjust the frequency of the
square wave generator to 500 ke.
The waveform should have a rise
lime of 0.2 u/s or less.

B. Adjust the time base so lhat
several cycles of the square wave
are displaved. If an overshoot ap-
rears wilth a duration of 0.2 to 0.6
i/s, (sce Fig. 8) chances are good
that one or more tubes in the verti-
cal amplifier have cathode inler-
face. (Overshoot duration or time-
constant is the lime required for
the overshool to decay to the final
flat top wvalue) A 500-ke square
wave has & complele evele in 2 n/s,
thus a pulse width of 1 u/s as shown
by Fig. 8. The overshoot duration
will normally be between 20 per
cent and 60 per cent of the total
pulse width when cathode interface
is presenl. As a double check, plug
the scope into a variae and increase
the line vollage lo the upper limit
allowed, It cathode interface is pres-
ent, the mereased tube heater volt-
age will reduce overshool, and a de-
crease of line voltage will increase
overshool.

When this occurs, it is best to re
place all tubes (in the vertical am-
plifiery with new ones, then substi-
tude the old tubes one al a lime
while obscrving lhe square wave.

Discard any tube that lends to
show this effect. Leave the variac
toward the lower limit of line voll-
age (108 to 110 v) lo emphasize the
effecl of cathode interface.

The Sweep Time Base
Recognizing the importance of
pulse frequencies and pulse dura-
tions in telecasting, it is vather
startling to realize lthe number of
stations that invest in expensive
oscilloscopes with no thought what
soever to a secondary frequency
standard. Actually. in many applica-
tions the scope 1s worth only as
niuch as its accuracy, and a suilable
secondary frequency standard is an
indispensable partner. The accuracy
of the time base and the marker
generators (where used) should be
checked at least once a year, or
whenever it appears nccessary. For
exanple, if two scopes are available
(such as one each at studio and
trnasmitter) they may be checked
against one another for anv discrep-

ancy. (Continued on page 34)
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A New Standard 0f Quality!

Bauer

1000/250 WATT
AM TRANSMITTER

If you want the very best 1 kw AM trans-
mitter available today...order the Bauer
Model 707.

Bauer keeps pace with the fast moving field
of electronics to give you a modern trans-
mitter for the “sixties”. . . at a price that
proves the economy of superior design.

SILICON RECTIFIERS —In all
power supplies . .. No more arc back . ..
longer life . . . plus automatic starting
and simplified control circuitry.

CONSTANT VOLTAGE TRANS-
FORM ER-Maintains all filament and
low voltage supplies within 1% . . . thereby eliminat-
ing manual adjustment and extending tube life.

VACUUM CRYSTAL — Maintains carrier fre-
quency within * 5 cps without heaters, thermostats
or ovens.

VACUUM VARIABLE CAPACITOR—Provides

highly dependable tuning of final tank circuit . . .
a Bauer “quality” exclusive.

These Quality Features Provide Economical And Optimum Performance

BUILT-IN REMOTE CONTROL — No need to
add metering kits and power control motors with a
Bauer Model 707 —thay are included at no extra cost.

POWER CUTBACK — Throw the switch (local
or remote control) for 250 watts night-time . . .
standard equipment. Instantaneous — surge free —
efficient.

PRESSURIZED CABINET —Modern cooling
system extends component operating life.

CONTINUOUS METERING — Of all circuits
provided by nine different meters. No multi-meters!

BUILT-IN DUMMY ANTENNA-—Furnished as
standard equipment. A Bauer feature for many years!

SEE THE MODEL 707 AT NAB — MAY 7-10
BOOTH 7A

Drop by our booth for complete information on the Bauer 1 Kw Transmitter Kit, Spot-O-Matic Tape
Programmer and a New Economy Remote Control System.

Bauer - -c--on -

CORPORATION

1663 INDUSTRIAL ROAD, SAN CARLOS, CALIFORNIA o LYTELL 3-0800 « AREA CODE 415

April, 1961



DESIGN CONSIDERATIONS For Radio

Recent FCC ruling allows FM transmitters to multiplex remote meter readings. This article

concerns bandwidth, filters, the proper use of spectrum,

requirements of STL equipment associated with radio remote control systems

IN rarT I of this arlicle the author
discussed the basic concepts in-
volved in the operation of a remotely
located I'M broadecast transmitter
over a Studio-Transmitter Link
(STL). The general requirements
for the control, the telemetering of
transmitter meter readings, and the
program conveyance were reviewed
as well as some of the more subtle
aspects of radio remote control op-
eration. In the concluding part of
the article, specific engineering de-
tails covering the equipment design
will be considered.
Spectrum Considerations

As shown in the basie block dia-
gram in Part 1 of this article, a
radio remote control system involves
engineering considerations for hoth
the STL and main FM broadcast
transmitlers. The frequency spec-
trums of these transmitlers are sim-
ilar insofar as the program material
is concerned. However, the STL
transmitter must also convey all of
the control tone frequencics, and the
FM transmitter must {ransmit a
separate subcarrier for returning the
metering information. Iigures 5a
and 5b show the frequency specirum
of the two transmitters for a remote
FM broadcast transmitter operat
ing in accordance with Figure 1
(Part T). Because of the difference

EDITOR'S NOTE:

This is the second and last of two articles.
Remote control by use on radio is de-
signed for FM transmitter sites where
location is undesirable for telephone lines.
Part I of this article was published in the
March, 1961, issue of Broadcast Engineer-
ing.

between the bandwidth of the STL
and main FM transmitting channels,
the respective modulation indexes
will not be the same. However. it is
important to observe thal signals 1m-
pressed upon the STL which are not
to be rebroadcast must not cause
interference with the signals trans-
mitted by the main FM transmitter.
Various schemes are available for
the transmission of the main and sub
prograin  material to the remote
transmitter. Ilowever, the system
shown in Figure 5a is quite effec-
tive and does not require additional
channelizing equipment. The control
tones are sandwiched between the

upper main channel audio frequency
and Lhe lower end of the multiplex
spectruin. The metering subcarrier
is best located in the low end of the
multiplex-spectrum, as shown in
Figure 5b. From a bandwidth con-
stderation, the metering subcarrier
need occupy only a small portion of
the spectrum as the rate of infor-
mation being telemetered is essen-
tially static in nature.
Control Techniques

An inexpenzive and reliable means
of controlling the remote transmit-
ter is accomplished by using a se-
auence of simplex control tones. As
shown in Figure 5a, the 5 kes hand
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Figure 5. Frequency spectrum for the (a) STL and (b} main FM transmitter
in a typical radio remote control system.
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Remote Control

Operation

PART 11

By JOHN A. MOSELEY

between 15 kes and 20 kes is a con-
venient spectrum in which to place
the tones. With the use of stabilized
toroidal inductors and capacitors,
oscillators can be made to exhibit
+ 0.2 per cent frequency stability
under broadecast operations. The use
of crystal controlled sources adds
cost as well as imposing rigid stabil-
ity requirements on the detecting
circuits at the remote transmitter
site if the full advantage of crystal
control is to be realized. Figure 6
shows a typical oscillator circuil. A
small portion of the tuning capacity
1s made variable to allow for normal
manufacturing tolerances in the
tuned circuit elements. Experiencc
has indicated that in a properly de-
signed svstem the circuit shown will
not normally require adjustment
after the initial installation. The
Studio Unit shown in the photo-
graph (Figure 2, Part 1) employs
four oscillators equallv spaced in
the 17 kes to 20 kes range.
Three oscillators provide for 10
channels of raise-lower (on-off) con-
trol while the fourth oscillator is
an independent channel for switch-
ing any function deemed necessary
by the broadcaster. It can, for ex-
ample, be associated with Conelrad
alerting system and can automatic-
allv remove the remote FM broad-
cast transmitler from the air with-
out relying on the operator’s
presence. The main featurc of this
channel is that it can be operaled
at any time regardless of the posi-
tion of the stepper switch.

By the use of a larger multiple
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point stepper swilch, additional con-
trol channels may be included. How-
ever, as mentioned in Part I, an ex-
cessive number of control channels
can lead to operalor confusion. In
wire systems it is possible to in-
clude a feed-back loop which will
provide automatic synchronizalion
between the stepper switch at the
remote transmitter and the stepper
switch at the studio. To accomplish
this with a radio remote control
system would necessitate returning
a pilot subcarrier back to the con-
trolling point which would consume
a certain modulation percentage of
the main FM transmitter. The band-
width of the control channel and
the reliability of stepper switches
are such that this return loop be-
comes unecessary.

A control tone can be detected
and made to operate a relay with a
circuit such as shown in Ifigure 7.
Two high-Q synchronously tuned
circuits are employed to obtain over-
all operating Q’s in excess of 100.
Too much selectivily will reduce the
allowable frequency drift of both the
control oscillator and seleclive filter
circuits. After filtering, the enve-
lope is detected and furnishes a posi-
tive vollage to off-set the negative
bias on the relay tube. A test point
is meluded to provide an indication
for tuning the control tone oscilla-
tors to the proper frequency. As may
be seen later, it is possible to apply
this test point voltage to the meter-
ing subcarricer input for relay to the
controlling studio by the main FM
transmitter. Under these conditions
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Figure &. Schematic diagram for a
control tone oscillator.

the studio operator can walch the
tuning results directly and not rely
on the voice communications cir-
cuit for tuning directions.

Metering Methods

The over-all performance of a
radio remote controlled transmitter
is keved to the linearity and stabil-
ity of the method of telemetering
the Ltransmitter meter readings to
the conlrolling sludio. The system
employed in the equipment shown
in the photographs in Part I of this
article utilizes a voltage controlled
subcarrier oscillator to provide FM/
FM telemetering. A circuil similar
to the phase shift oscillator recently
described” can be made to exhibit
linearities in the order of 0.1 per cent
and short time stabilities of #=0.005
per cent. Under operating conditions
the frequency of the metering sub-
carrier is determined by the value
of voltage impressed at the input
terminals. Excellent performance
can be obtained with as little as 2
per cenl shift in Llhe subcarrier
frequency. For example, a melering
subcarrier at 21 kecs need only be
shifted a total of 400 cps. Since the
frequency of the information being
telemetered is exlremely low in
frequency, the bandwidth of the
melering subcarrier is limited to the
range corresponding to the maxi-
mum frequency shift.

The amount of injection of the
metering subcarrier on the main FM
transmitter i1s usually set between
5 and 8 per cent. This will leave
from 25 to 22 per cent of multiplex
modulation capability for other mul-
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tiplex activity and still comply with
FCC Regulation 3.319¢ which pres-
entlv allows a total of 30 per cent.
Because of the ahsence of audio
modulation in the metering syslem,
sub to sub and sub to main cross-
talk caused by the metering sub-
carrier is nil.

The use of audio frequencies on
the metering subcarrier adds circuil
complexity, bul does alleviate to
some cxtent the frequency stability
requircment of the subearrier source.
Tlie stability and linearity toler-
ances, of course, on the audio fre-
queney generator for the metering
mformation will remain the sane.
When it is necessary to use 65 kes
to 67 kes for the metering subcar-
rter, the use of audio frequency od-
ulation is to be preferred over the
frequency shift method. This meter-
ing method will seldom be used,
however, as the bandwidth capa-
bility of the higher subcarrier {re-
auencies is more profilably employ-
cd with revenue producing pro-
gramming.

The type of delection circuit used
for the metering subearrier depends
upou the type of modulation em-
ployved. In the case of frequency
shift metering, two lypes of circuils
are most prominently available.
These are the untuned types, or
pulse counters, and the tuned cir-
cuits, such as the Foster-Seely phase
diseriminator. The pulse counter
type exhibits excellent lincarily but
does nol produce a large output volt-
age with a narrow subearrier devia-
tion. This then requires a de ampli-
fier which is not subjecl lo drift.
The tuned etrcuil type does pro-
duce a large outpul signal which
can directly operale a scnsitive
meter movement. By using a power
diseriminalor tube, such as 6AQ5
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Figure 8. Response of a typical filter used to remove main channel har-
monics from control channel spectrum.

or 6CL6, and with heavy resistive
damping, a satisfactory linearity
over a frequency band of at least
three times the swing of the sub-
carrier can be obtlamed. A small var-
jable capacitor can serve to tune the
discriminalor and will compensate
tfor syslemn drift.

When audio frequencies are nsed
to telemeter the remote transmitter,
cssenlially the same alternatives can
ke sclecled for recovering the meter-
ing mformation.

Calibration

Any mectering system must be
capable of beiug calibrated prior to
taking meter readings. Whetlier a
frequency shifted subcarrier or a
tone modulated subecarrier is em-
ployed, the same procedure applies.
In the calibrate position of the con-
trol system, a reference vollage,
preferably derived from a stable
imercury battery source, is placed on
the input of the voltage countrolled
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Figure 7. Control tone filter, detector, and relay tube circuitry.
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subearrier gencrator or tone oseilla-
tor. Removing this voltage and
grounding the input terminals with
a relay operated by cither the raise
or lower control channel will enable
the operator to make an over-all
gain  and centering adjustment.
Once this has been done, voltages
proportional to transmitter func-
tions can he applied through con-
tacts on the stepper switch to the
metering subchanncl. These voltages
can be adjusted at the transmitter
to give the proper reading on the
studio meters. Here the need for
adequale communication between
the two locations is apparent. This
svstem of calibration will not allow
the operator at the studio to make
individual metering adjustients,
rather only the basic over-all center-
ing and gain setlings,

With the type of telemetering em-
ploved, it is possible to feed the out-
put of the test point (sce Figure
7) on the control tone detecting cir-
cuit into the voltage controlled
metering subcarrier se the operator
at the studio location can accurately
set the trinuner capacitor on the
respective control toue oscillator.

Filtering Requirements

Certain musical selections, more
noticeably those featuring muted
brass instruments, are rvich in har-
monies. With the standard pre-em-
phasis network emploved in fre-
quency modulation, these harmonics
can contain enough energy in the
conirol tone specltrum to cause
spurious operation of the relays in
the transmitter control unit. A low

BROADCAST ENGINEERING
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pass electric wave filter inserted he-
tween the output of the studio con-
trol console and the mixing network
for the control tones will prevent ac-
cidental relay operation. Fignre 8
shows the transfer characteristic of
a typical low pass filler designed to
pass the full audio range and to al-
tenuale spurious signals in the con-
trol tonec band. ‘The small msert
gives the component values for a
600-ohm unbalanced filter. For max-
iImum altenualion it is recom-
mended that loroidal inductors be
employed in the construction of the
filter and that electrostatic shielding
Le used between the elements lo
minimize extraneous coupling be-
tween the input and output ter-
minals,

Similar filtering requirements arve
present in the Transmilter Control
Unit to prevent the main channel
sudio from overloading the selective
lone filters. And furlther, filterimg
may be needed in the Studio Control
Unit to eliminate the program from
producing low level cross-modulation
produets in the meler detecting cir-
cuits. The employviuent of effective
filters in radio remote control equip-

and metering subcarriers to modu-
late, respectively, the STL and FM
transmitters at a lower level than
would be possible without the use of
good filters.

STL Considerations

The design of the STIL follows
the same requirenments for any well
engineered FM  transmitter. The
power level required is usually be-
tween 4 and 10 walls. Antenna gains
can be utilized to make up for de-
ficiencies in RI* power. Generally
{- to 6-fool parabolic antennas ex-
hibiting gains from 18 to 23 db are
enmploved. Solid diclectric transmis-
sion line, such as RG-17/u and RG-
S/u, can be used if loss can be tol-
erated. Otherwise, air diclectrie lines
are used with an increase in nitial
cost.

The principal requirement of the
STL, however, is the absolute neces-
silv for excellent modulation char-
acleristics. The main advantage of
using an 8TL is the elimination of
multiple program and control wire
lines. Combining these signals onto
one STL places rigid specifications
on the response and distortion of Lhe
modulator, and special care must he

excessive control requirements are
imposed along with several multi-
plex channels, the Dbroadcaster
should consider carefully the use of
two STL circuits. This is especially
true of AM-FM operations where
multiplex operation is planned for
the FM transmitter.

Conclusion
The various Interrelations  be-
tween  the program, control, and

melering operations of a radio re-
mote control system are suimmarized
by the block diagram shown in Fig-
ure 9. The complete requirements
for a radio remote controlled FM
broadcast transmitler are co-ordin-
ated by integrating Figure 9 with
the over-all system diagram of Fig-
ure 1 (Part T).

Radio remote control of an iso-
lated transmitter has been proved
to be a practical, economical means
by which the IFM bhroadcaster can
enlarge his listening audience and
imerease advertising income. Once
this method of operation is under-
stood from a svstems and logislics
viewpoinl, radio remote control
presents the broadcaster with a chal-
lenge to exploit fully the advantages
of & mountain top location,
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THE NAB "6f

CONVENTI

ON

A preview, in four parts, of the 39th annual meeting of the

National Association of Broadcasters, Washington, D.C., May 7-10

Automation is likely to show as a major trend
in the Exhibit Hall at Washington’s Shorcham
Hotel this May, during the 39th Annual Conven-
tion of the National Association of Broadcasters.

With the growing number of present and future
AM broadcast properties nearing 4,000, FM sta-
tions close to 1,000, and television outlets up to
600, these electronic advertising media are ap-
proaching a profit squeeze. Therefore, complete
automation of broadcasting offers a principal
opportunity for cost reduction.

Both engineers and managers will view more
program automation equipment on display this
year at the convention. AM and FM radio broad-
casting field will be the target of many manu-
facturers, new and old. You will see variations,
in some cases, of gear designed last year. But,
all in all, you will feel the impact of new trends
and developments. You will find a new variety of
choice, design, and specifications. Transistors,
miniaturized units, higher reliability, less opera-
tion costs will be the key words this year. You
will see new names, and companies with enlarged
product areas. Automated program service firms
will occupy greater total exhibit space than last
year. Service and sales representatives will be
more aware of stiffer competition, hence increas-
ing the need for showmanship in selling.
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Part 1—An editorial forecast of equipment and trends.

Television production will also show a growing
development in automatic switching, time count-
ers and program memory units. As in other fields,
TV gear will show transistorized components in
greater proportion. Printed circuit plug-in mod-
ules are promised. Automatic TV program and
billing logging wunits will attract the eye of
management.

Automatic transmitter logging and control will
again be exhibited in hope of some favorable Gov-
ernment decision.

Manufacturers of transmitters will promote
higher power FM, less space requirements, fewer
tubes, solid state high voltage rectification, re-
mote control facilities, and lower initial costs.

Also, for the first time, directional FM broad-
cast antennas will be presented.

New developments in FM multiplexing will
prove that the field is out of the experimental
stage and down to the business of profit making.
Greater stress in multiplexing will be in improved
instrumentation, in new transistorized receivers,
and in less overall maintenance. You can expect
to see expanded uses of this relatively new art.

The recent releases by both majors of a new,
reduced price magnetic tape television recorder,
for closed circuit, education, military and the non-
broadcast industry will create conversation and
fire imagination at the 39th Annual Convention.

BROADCAST ENGINEERING
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LOOKING
AT THE LOG

Governor Leroy M. Col-
lins, President, National
Assn. of Broadcasters.

Merrill Lindsay, Co-Chair-  Dwight W. Martin, Co-
man, 1961 NAB Conven- Chairman, 1961 NAB
tion Committee, Execu- Convention Committee
tive Vice-President, Chairman, Board of Di-
WSOY (AM-FM), Deca- rectors, Modern Broad-
tur, M. casting Corp., Baton
Rouge, La.

Part 2—Facts and figures of NAB conventions, past and present.

QUESTIONS AND ANSWERS
ON NAB CONVENTIONS

WHEN DID THE CONVENTIONS BEGIN?
The first NAB Convention was held in New York
City i 1923.
HAVE THEY CONTINUED YEAR
AFTER YEAR?
With the exception of the 23rd NAB Convention
in 1945, they have continued yearly. Although the
1945 Convenlion was not held, it was counted
numerically.
IS THERE A RECORD OF ATTENDANCE
THROUGH THE YEARS?
There has been no record kept of altendance fig-
ures until quite recently. In 1960, there was o tolal
atlendance of 2,960 registrants.
WIHAT WAS THHE BREAKDOWN OF
ENGINEER AND MANAGEMENT
OWNERSIHIP IN 19607
Registration of engineering personnel totaled 594.
Registration of managemen! personnel tolaled 1,991
last year.
IS THERE A RECORD OF EXIIHBITORS
IN THE PASTY?
Theve is no extended record of exhibits. This vear
there will be more than 50 exhibilors anud 1s claimed
as the largest in history.
HOW ARE THE LOCATIONS OF TIIE
CONVENTIONS CHOSENY
Location is named by a vole of the Board of
Direclors.
WIHEN WAS THE NAB CONVENTION
LAST IN WASHINGTON, D. C¢
In the spring of 1955.
WHERE WILL THE 1962 CONVENTION BE?
The 1962 NAB Convenlion will be held in Chicago.
WHO IS ON THE PRESENT CONVENTION
COMMITTEE?
Merrill Lindsay, WSOY, Decalur, TlI; Dwight W.
Martin, WAFB-TV, Baton Rouge, La.; Campbell
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Arnoux, WTAR-TV, Norfolk, Va; Thomas C.
Bostic, KIMA-TV, Yakima, Wash.; Henry B. Clay,
KTHYV, Little Rock, Ark.; Robert T. Mason,
WMRN, Marion, Ohio; C. Wrede Petersmeyer,
Corinthian Broadcasting Co., New York, N. Y
Odin 8. Ramsland, KDAL, Duluth, Minn.; W. D.
“Dub” Rogers, KDUB-TV, Lubbock, Texas; and
Jack S. Younts, WEEB, Southern Pines, N. C.
WHO IS THE PRESENT CONVENTION
COMMITTEE CHAIRMAN?
There are two co-chairmen: Mr. Lindsay and M.
Martin.

THE CONDENSED AGENDA
FOR THE CONVENTION

For Management and Ownership:

SATURDAY: Registration and non-scheduled
eventls.

SUNDAY: Registration, exhibils open, FM Day
and non-agenda events.

MONDAY MORNING: Opening General Assem-
bly. Presentation of NAB Distinguished Service
Award to Judge Justin Miller. former president
of the National Association of Broadcaslers.

12:30 PM. LUNCHEON: Address: LeRoy Collins,
President of NADB.

AFTERNOON: General Assembly.

TUESDAY MORNING: Radio Assembly, Tele-
vision Assembly.

12:30 P.M. LUNCHEON

TUESDAY AFTERNOON: Open — This period
nol programmed to permit delegates to visit ex-
hibits, hospitality suites, ete.

EVENING: Receplion for government officials.

WEDNESDAY MORNING: Labor Clinic, Gen-
eral Assembly.

12:45 PM. LUNCHEON

AFTERNOON: Radio Assembly, Television As-
sembly.

EVENING: Annual Convention Banquet.
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The Sheraton Hall Ballroom, the largest in Washington,
seats 2,000 for dinners and 3,000 for meetings. It is the
center of all of Washington's prominent affairs. The con-
vention-goer will remember the annual banquet to be held
in this spacious hall on Wednesday evening, May 10th.

NAB SUBCOMMITTEE IS NAMED
TO SPARK CONVENTION'S FM DAY

The FM Radio Committee of the National Asso-
ciation of Broadcasters announced the naming of a
special subcommittee to carry forward program plans
for FM Day which will be observed at the NAB
annual.

Members of the subcommittee are Everett L.
Dillard, WASH, Washington, D. C., and Fred Rabell,
KITT, San Diego, Calif. Mr. Dillard is chairman of
the NAB FM Radio Committee and Mr. Rabell is
a member of the committee and also president of the
National Association of FM Broadcasters, the sales
promotion arm of the FM broadcasting industry.

Mr. Dillard said FM Day, which was successfully
launched at the NAB Convention last vear, is ex-
pected to reach a new height in importance and
meaning to the industry at the Washington meeting.

“We plan to have an outstanding program all day
Sunday, May 7. NAB will be responsible for the
afternoon session and NAFMB will present the morn-
ing session. The two associations will honor each
other’s credentials in admitting registrants to the
sessions.

“FM radio is on the threshold of a new era of
solidity and stature. We hope FM Day this year will
provide the impetus to FM broadcasters to cross that
threshold,” Mr. Dillard added.

Other members of the FM Radio Committee, in
addition to Mr. Dillard and Mr. Rabell, are: N. L.
Bentson, WLOL-FM, Minneapolis, Minn.; Raymond
S. Green, WFLN-FM, Philadelphia, Pa.; Michael R.
Hanna, WHCU-FM, Ithaca, N. Y.; Merrill Lindsay,
WSOY-FM, Decatur, I1l.; Richard H. Mason, WPTF-
FM, Raleigh, N. C, and Harold Tanner, WLDM-
FM, Detroit, Mich.
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The Shoreham Hotel, in the nation's capital. NAB conven-
rion headquarters and equipment exhibitors will be
located here.

3 A / . 8 ..? '- ‘.‘ : S
Aerial view of the Sheratan-Park Hotel, akso convention
headquarters, located one block from the Shoreham
Hotel. The Mutual Broadcasting System is housed in this
building.
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The NAB ‘61 Convention

LOOKING AT THE
EQUIPMENT AND SERVICES

@ i@: @ Part 3—A listing of this year's exhibits.

L

Everctt E. Revercomh, secretary-treasurer of the National Association
of Broadcasters, said the broadcast equipment exhibit at NADB’s 39th
Annual Convention in Washington May 7-10 will be the largest in history.

Mzr. Revercomb said 50 manufacturers and suppliers, all associate mem-
bers of NAB, have contracted for exhibit space in the Exhibit Hall and
Main Ballrocm of the Shoreham Iotel.

The firms listed by
Mr. Revercomb follow:

Adler Electronics, Inc., New Rochelle,
N. Y.; Alford Manufacturing Co., Boston,
Mass.; Alto Fonic Tape Service, Inc., Palo
Alto, Calif.; Ampex Professional Products
Co., Redwood City, Calif.; Bauer Electron-
ics Corp., San Carlos, Calif.

Capitol Records, Inc., Hollywood, Calif.;
Cellomatic Equipment Corp., New York,
N. Y.; Collins Radio Co., Cedar Rapids, Ia.;
Conrac, Inc., Glendora, Calif.; Continental
Electronics Manufacturing Co., Dallas, Tex.;
gox];tinental Manufacturing, Inc., Omaha,

eb.

Ecco-Fonic, Inc., Hollywood, Calif.; Elec-
tronic Applications, Inc., Stanford, Conn.;
Fairchild Camera & Instrument Corp.;
Yonkers, N. Y.; Fisher Radio Corp. Long
Island City, N. Y.; Foto-Video Electronics,
Inc., Cedar Grove, N. J.;

Gates Radio Co., Quincy, Ill; General
Electric Co., Syracuse, N. Y.; General Elec-
tronics Laboratories, Inc.,, Cambridge,
Mass.; Gotham Audio Corp., New York,
N. Y.; GPL Division, General Precision,
Inc., Pleasantville, Y.; Graham Sales
Co., North Hollywood, Calif.

Hughey & Phillips, Inc., Burbank, Calif,;
Industrial Transmitters and Antennas, Inc.
Lansdowne, Pa.; Kahn Research Laborator-
ies, Inc., Freeport, Long Island, N. Y,
Kliegl Bros., Universal Electric Stage
Lighting Co., Inc.,, New York, N. Y.

MacKenzie Electronics, Inc., Hollywood,
Calif.; Metropolitan Electric Manufacturing
Co., Long Island City, N. Y.; Minneapolis-
Honeywell Regulator Co., Philadelphia, Pa.;
Minnesota Mining & Manufacturing Co.,
St. Paul, Minn.; Miratel, Inc., New Brigh-
ton, Minn.; Mosely Associates, Santa Bar-
bara, Calif.

Profit Programming, Inc., Bellingham,
Wash., Programatic Broadcasting Service,
New York, N. Y. Radio Corporation of
America, Camden, N. J.; Raytheon Co.,
Waltham, Mass.; Schafer Custom Engineer-
ing, Burbank, Calif., Sony Corporation of
America, New York, N. Y.; Standard Elec-
tronics Division, Farmingdale, N. J.; Sarkes
Tarzian, Inc., Bloomington, Ind.

Tektronix Inc., Beaverton, Ore.; Tele-
chrome Manufacturing Corp., Amityville,
N. Y.. Telecontrol Corp., Gardena, Calif.;
TelePrompTer Corp., New York, N. Y
Telescript-CSP, Inc., New York, N. Y
Television Specialty Co., Garden City, Long
Island, Tower Construction Co.,
Sioux City, Iowa.

Utility Tower Co., Oklahoma_City, Okla.;
Visual Electronics Corp., New York, N. Y.;
and Vitro Electronics, Silver Spring, Md.
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HERE ARE A FEW
OF THE PRODUCTS THAT
WILL BE ON DISPLAY
AT THE 1961
NAB CONVENTION

CONTINENTAL
MANUFACTURING INC.,
1612 California Street,
Omaha, Nebraska

New McMartin "C" series, manufactured
on a smaller chassis, 572" high, 14" wide,
912" deep with cover.

Continental Manufacturing Inc. will
Lave on display the McMartin FM
Multiplex Receivers and the FM Main
Carrier, Subcarrier Monitor and Relay
Receivers. The McMartin Multiplex Re-

cciver, utilizing the heterodyning prin-
ciple, features adjustable frequency sub-
carrier sclection and also selective mut-
ing. The receivers are supplicd on a
tuner, 5-watt amplifier, or 15-watt am-
plifier basis.

BAUER ELECTRONICS CORP.
1663 Industrial Road,
San Carlos, California

e R S

- The BAUER Ykw AM Transmitter, available

in kit form or factory wired.

The Bauer Model 707 1000/250 watt
AM transmitter will be shown in the
Bauer booth. It is offered in either kit
form, or factory ussembled. A completed
transmitler will be shown as well as the
step by step kit assembly process.

The SEL Model TC-22 remote con-
trol svstem will be exhibited in the
Bauer Electronics booth as exclusive dis-
tributors. New, the Model TC-22 remote
control system incorporates 22 functions
desigried for remote control of any AM,
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FM or TV trausmitter and associated
directional arrays. This odel incorpo-
rates circuitry enabling the use ol up to
50 per cent fewer components. The
TC-22 offers broadeasters a simple, re-
liable and economically priced remote
control system.

e 8 s 2 3

SR e

% 6 A &
NEW STROM ELECTRONIC LABORATOR-
1ES REMOTE CONTROL UNIT, model TC-
22, to be seen in the BAUER Booth.

Dimensions: Studio Unit—19” x 7" x
81%”. Transmilter Unit—19"x7"x 114",

Plone Line Requirements —2 pairs
de control lines with 5000 olims per
line maximum resistance.

g .
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The Sierra Electronic Enterprises production
of the SPOT-O-MATIC Cartridge Tape unit
as seen in BAUER Booth,

A new cartridge tape record and play-
back unit will be shown in the Bauer
booth at the 1961 NAB convention.
Developed under actual broadeast con-
ditions, the “Spot-O-Matic” offers a re-
liable and economical approach to the
handling of the inereasing number of
production aids. Tape speed: 7.5 ips.
Frequeney response—30 to 12,000 cps
=2 db. Height and width: 77 high on
standard 19” rack. Output: 600 ohms at
—10 dbm.

GATES RADIO COMPANY
Quincy, lllinois

A complete cartridge tape production
center in one compact. portable unit will
be introduced at the NAB convention
by the Gates Radio Company, a sub-
sidiary of Harris-Intertype Corporation.

Called the M-6086 Cartritape Make-
Up Console, the complete unit includes
a Cartritape cartridge tape system and
recording amplifier, a CB-77 12-inch
turntable with equalized preamplifier, a
microphone preamplilier, and a UniQue
cueing amplifier. By plugging in the con-
sole you have available for cartridge
tape production a turntable, microphone
(or combination of both), a tclephone
line input for recording net, and an input
for external tape recorder or turntable.

The Gales Cartritape Make-Up Con-
sole can also be used in control rooms
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as direct programming equipment. pro-
viding an extra turntable or Cartritape
Systemn. The TUniQue cucing amplifier
with self-contained loud speaker and sili-
con rectifier power supply provides
three extra cueing channels for external
use.

Gates will also display new transistor-
ized plug-in system components. This
special display  will include new pre-
amplifiers, program amplifiers, monitor
amplifiers and power supply—all tran-
sistorized. Compuaet size, low noise, re-
Jliability and heat reduction are the pri-
mary features of the new Gates tran-
sistorized line.

Other equipment to be exhibited by
Gates includes 1 kw and 5 kw AM trans-
mitters, FM transmitters, 5 kw tele-
vision transmitter for both color and
Elack and white, and special direetional
phasing equipment.

The complete Gates line of speeeh in-
put svstems will also be on display,
«long with 12 and 16-inch turntables, re-
mote amplifiers, remote control systems,
SA-39B Limiting Amplifier, Level Devil
program gated amplifier, M-1990 Fre-
aquency Monitor, and the new M-5693
Modulation Monitor.

Special displays will be built around
the Gates ST-101 Spot Tape Recorder
and the Gates Cartritape cartridge tape
system. The Spot Tape Recorder uses
an indexing system on its control panel
for proper selection of announcements.
The tape itself is a vertical-playing belt
13” wide. The recordings can be either

New complete cartridge tape production
center manufactured by the Gates Radio
Company, Quincy, Il

New all transistorized plug-in audio sys-
tem components manufactured by the
Gates Radio Company, Quincy, Il

Wwww.americanradiohistorv.com

musical or voice—each up to a minute
and a half in length. Photoeleetric cells
automatically control rewinding the tape
after each playback, and cue it to the
proper position to start the next an-
nouncement.

The Cartritape eartridge tupe system
accommodates tape cartridges from 40
seconds to 45 minutes. Several Cartri-
tape units may be cross-conncected to
give completely aulomatic programming
segments, to accommodate hroadeasters
who wish interspersed  automatie and
live or manual programming from the
salme equipient.

GENERAL ELECTRONIC
LABORATORIES, INC.

18 Ames Street,
Cambridge 42, Mass.

T —— " i

One KW FM Transmitter to be exhibited by
General Electronic Laboratories, Inc.

This year will be the first public ex-
hibit of the Model FMT-1B, one KW
M transmitter, manufactured by Gen-
eral Electronic Laboratories, Ine. GEL
makes available a complete FM line of
I5KW and IKW transmitters, and ex-
citers for converting conventional FM
lransmitters for multiplex use.

HUGHEY & PHILLIPS, INC.

3200 N. San Fernando Blvd.
Burbank, California

Tower Obstruction Lighting Equip-
ment display of Hughey & Phillips, Inc.,
will feature the new Lighting Isolation
Transformer. Available in three load
capacities, 750, 1750, 3500 watts, these
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transformers provide advantages over
similar types herctofore available. Tt
features higher cfficiency, nmproved reg-
ulation, additional taps, and epoxy en-

casement. 1813

New Hughey & Phillips Tower Isolation
Transformer designed for higher efficiency,
improved regulation, additional taps, and
epoxy encasement,

The exhibit will include the demon-
stration of the Remote Lamp Failure
Indieator System providing a conlinuous
and positive means of monitoring tower
lamp conditions. Also on demonstration
will be Tower Light Control and Alarm
Units for unattended microwave relay
stations. Other items on exhibit will in-
clude the firm’s combination Photoelec-
tric Control and Beacon Flasher, Bea-
cons, obstruetion hghts, and various con-
trol units.

INDUSTRIAL TRANSMITTERS &
ANTENNAS, INC.,

130 East Baltimore Ave.
Lansdowne, Pa.

ITA will exhibit a complele line of
broadcast equipment including 1KW
and 5KW ADM transmitters; two chan
nel, three channel. and sterco consoles;
IKW, 5KW, 10KkW and 35KW KM
transmitters; the instant locating, instant
cueing, maximum capacity, Simplexer
for slation automation; and a hosl of
associated audio and studio equipment.

The AM t(ransmitters feature com-
pactness with accessibility, convenlional
modern high efficieney cireuitry, silicon
rectifiers, built-in dummy loads, aulo-
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matic recyeling, and front panel power
cuthback switching.

The consoles feature a new coneept in
hroadeasting. Llectronic  gain  controls
and crystal diodes are used that guaran-
tee infinite life. distortion free operation
and automatie gain control

The new line of FM transmitters re-
flects the years of ITA’s FM experi-
ence and utilizes the most conservative
Lubes and eircuitry for rated power out-
put. No stage in ITA FM equipment
requires neutralization controls, and spe-
cial emphasis is made this year on the
35KW FM transmitter which can be
delivered from slock.

The heart of ITA’s automation sys-
tem, the Simplexer, is on display. It per-
mits istantancous loeating and mstan-
tascous cueing of any one of 450 pre
recorded spols.

JAMPRO ANTENNA COMPANY
7500 14th Avenve
Sacramento 20, Calif.

Jampro FM anteunas will be  dis-
plaved in the ITA booth. Jampro’s FM
line includes omni-directional antennas
with gains up o 15. A new line of direc-
tional FM antennas is being introduced
with power gains up to 25. The JAR
line of directional FM antennas consist
of the regular Jampro 6 and 8 bay omni-
direetional antennas with the addition of
reflectors. The side and back pattern:
may be controlled to snit individual cov-
erage requirements. The use of diree-
tional M antennas may permil addi-
tional I'M stations for crowded areas
such as Zone 1, the company believes.

MOSELEY ASSOCIATES
P. O. Box 3192
Santa Barbara, Calif.

A complele radio remote control sys-
tem for FM broadeast transmitters will
be on display at Booth 35B. Manu-
factured by Moseley Associates and
designated the Model RRC-10, the sys-
tem provides the complete remote comw
trol and telemetering requiremeits for
an FM transmitter located on a moun-
tain top. While designed principally for
I'M use, the equipment is adaptable to
AM transmitters. Main channel audio
multiplex program, and control signals
are relaved to the remole site over a

it
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The Moseley Associates Radio Remote Con-
trol System, Model RRC-10, Studio Unit.

5-watt STL, Model PCL-2A. Metering
is returned to the studio as a multiplex
subearrier on the main FM transmitter.
Completely  independent  of  wire  eir
cuits, the Model RRC-10 Radio Remote
Conlrol System provides for 10 circuits
of on-oft control plus one independent
switching channel.

Also on displav will be the Model
SCG-2 Subearrier Generator for FM
multiplexing incorporating automatic
muting, deviation meter, and regulated
power supply.

PROFIT PROGRAMMING INC,,
Div. International Good Music,
Inc., Bellingham, Washington

International Good Music, Ine., and
their associated  division, Profit Pro-
gramming. Ine., will exhibit for the first
time this vear a comprehensive automa-
tion program package. IGM plans to
show lwo scparate “auto” systems, one
for M, one for AM radio stations.

The FM system, called “Igenm,” is
an improved model of the original equip-
ment placed on the market by the com-
pany last vear. The svstem plays pre-
recorded musie on full-track tape at 7%
ips and commercials at a speed of TV
or 334 ips.

An "lggum" automation unit, produced by
International Good Music, Inc. This unit
uses Ampex tape decks for music tapes.
Ampex is optional, but production units or-
dinarily will come with Bogen-Presto model
625 decks.

The 1961 “Iggum™ package 1s con-
trolled by a newly designed four-channel
switcher. Three Bogen-Presto type mag-
relic lape decks are employved. The
package includes sensing equipment and
o “make-up” osecillator unit. This new
unit features an “ID” inserter, keved to
a timer and capable of identifyving the
slation in any pre-recorded variety of
pre-set times or lo the nearest recordedd
selection. This system is housed in three
standard racks. The pre-reeorded pro-
gram tapes are supplied complete with
tones and announcements.

The AM auntomation system Lo be ex-
Libited features a new eight-channel
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swilcher to serve the increased number
of input channels required for AM pro-
gram operation. This unil incorporates
& “commercial gatle,” allowing a pre-set
maximum number of spots to be aired
in quarter, half or hour segments, The
“ID” inserter is also employed in the
AM system.

RADIO CORPORATION
OF AMERICA
Camden, N. J.

The Grand Ballroom of the Shoreham
Hotel will be the R.C.A. exhibit location
of a complete line of broadeast equip-
ment, including AM, TV, FM, Studio,
aud Automation.

SARKES TARZIAN, INC.
East Hillside Drive
Bloomington, Indiana

The Broadecast Equipment Division ol
Sarkes Tarzian, Inc, will display new
television studio equipment at the con-
vention. A new 4Y5-inch Tmage Orthicon
Camera will be displayed. This camera
contains solid state sweep cireuits, power
supply, viewfinder amplifier, and is par-
ticularly simple to service and operate.
It employs an integrated cight ineh (8”)
viewfinder.

A new completely solid state Vertical
Interval Switching system will be dis-
played. The switching system is all new
modular construction, allowing custom
system design to meet any broadeast or
network requirement without a  sur-
charge for customizing cach system. The
solid state switcher has excellent color
response and several of the modules can
be used in other applications within the
station.

Pertinent partial specifications are:

Switching time during vertical interval
—Less than 1 microsecond.

To 15 me.

Differential phase error—Less than 1
degree.

Differential gain error—Less than 1
per cent.

Frequency response

Isolation—60 db minimum.

A new solid state Distribution Ampli-
fier of modular construction will be dis-
played. The total rack space required is
134 inches. The distribution amplitier
frame will house any of the following
components: distribution amplifier,
clamping amplifier, synchronizing adder.
or any combination of these units. Each
Distribution Amplifier provides 1 input
and 3 outputs at 75 ohms *= 1% send-
ing and termination. Tuput is either high
impedance or 75 ohms =+ 1%,

A new Four-Mirror Multiplexer de-
sign mcorporating an indexing fealure
will be displayed. The +-Mirror Multi-
plexer (MP-13) will mount two vidicon
film cameras and the control arrange-
ment allows cither camera to be classi-
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fied as prime at any time. The Multi-
plexer is of unitized construction, with
self-contained switching control which
can be switched to remote operation, if
desired.

A new broadcasting Studio Vidicon
Camera with integrated 8-inch view-
finder will be displayed. The 880 Vidi.
con Camera will reproduce 700 lines
resolution and is particularly sensitive,
giving excellent results  for certain
broadeast studio applications.

The RMW-1A Heterodyne Microwave
Relay is an improved version over pre-
vious models. The Heterodyne Relav is
particularly  applicable to multi-hop
microwave systems. The relay is com-
pletely transparent to the repeated
signal.

Other items which will be displayed
include a new Master Monitor. a new
Prism Multiplexer, and a new Transis-
torized Audio Console.

TELECHROME MFG. CORP.
Amityville, Long Island, N. Y.

The showing of video transmission
test set, model 1005-A, manufactured by
Telechrome Mfg. Corp., will be one of
many units displayed at the convention.
Other specialized video products to be
scen ave the 1001-B transmission test re-
ceiver and signal generator, and the EIA
svne generator with  vertical interval
keyer, model 1007-A.

An additional attraction will be the
demonstration of their model 491-A spe-
cial effeets positioner. This unit provides
an infiite number of geometric wipes
by manual shifting of the phase of the
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Video transmission test signal generator,
Mode! 1005-A.

Special Effects Positioner, Model 491AI1,
by Telechrome Manufacturing Corporation,

horizontal and/or vertical components of
wipes as produced by the special effects
generator.

All units presented by Telechrome
Mifg. Corp. are supplied in metal carry-
ing cases or may be rack mounted in
standard 19” housings,

TELEVISION ZOOMAR CO.
500 Fifth Avenue
New York 36, New York

Television Zoomar Company this year
will show the Zoomar Lenses to have

improved optics and new coatings with
increased blue transmission. These have
special significance for color telecasting.
The Super Universal has an overall zoom
range of 2% to 72 inches.

Super Universal Zoomar Lenses in use at
Democratic National Convention in Chi-
cago, 1960,

The new Super Studio and Super Uni-
versal Zoomar Lenses have been de-
signed for interchangeable use between
the present 3-inch and the new 434-inch
Image Orthicon Camera. These inter-
changeable Zoomars are already in use
zt television stations in this country and
stations in Ausiralia, Canada, England,
Brazil, Argentina and Sweden.

VISUAL ELECTRONICS CORP.
356 West 40th Street
New York 18, New York

Visual Electronics Corporation  will
exhibit many items of equipment in
three basic groups.

TV Equipment:  Visual automation
systems, GPL high resolution vidicon
film system, TARC switchers, English
Electric Valve 8” and 414" Image Orthi-
con tubes, MacKenzie program repeater
unit, Favag master studio clock system,
Conrac picture monitor line, Eastman
I6mm TV projectors, Smith-Florence
faultfinder. Prodelin transmission line,
Decea weather radar, Superior self nor-
malling video jack, Dynair video and
R.F. distribution  equipment, Power
Sources all transistorized supply systemns.

AM FEquipment: Conlinental trans-
mitters and remote control systems.
Broadeast Electronics Spotmaster, Altec
zudio console, microphones, Nems Clark
monttors, field strength meter.

I'M Equipment: Gel transmitters and
multiplex exciters. Audiomation tape
players for background music, Perfectone
tape reproducers.
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The NAB ‘61 Convention
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ENGINEERING CONFERENCE

The 15th Annual NAB Broadcast
Engineering Conference will be held
this year in the West Ballroom of
the Shoreham Hotel, Washington.

LIST AND SUBJECTS OF
TECHNICAL SESSIONS:

Monday Morning—May 8
Presiding: A. Prose Walker, Man-
ager of Lingincering, NAB.
Session Coordinator:  Warren L.
Braun, Assistant General Man-
ager & Director of Engineering.
WSVA AM/FM/TV, larrison-
burg, Virginia.
9:00-9:15 AM. Opening of Eagi-
neering Conference—Gov. LeRoy
Collins, President, N.A.DB.
9:15-10:00 A M. Review of Equip-

men!l Exhibits — Virgil Duncan,
Chief Engineer, WRAL-TV, Ral-
eigh, N. C.

10:00 A.M. Adjournment.

Monday Afternoon—May 8
Presiding: George W. Barllett, As-
sistant Manager of Engineering,
NAB.
Session Coordinator:
Windle, Chief LEngineer
AM/FM, Newark, Ohio.

Benjamin L.

WCLT
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:80-2:55 P.M. Interesling Aspects

of Acouslical Design and DPrac-
tical TImprovements in Studio

Characteristics—Warren Braun.

3:00-3:25 PM. Semi-Conductor
High Voltage Power Supplies for
Transmilters— Robert Morris,
ABC.

3:30-3:55 PM. Communication of
Engineering Information Between
Operating Technicians, Mainte-
nance Technicians and  Suber-
visors—Creorge Hixenbaugh, Chief
Engineer, WMT-TV, Cedar Rap-
ids, Towa.

4:00-4:25 P.M. FCC Broadcasl
Station Renewal Inspections—
George S. Turner, Chief, Field
Engineering & Monitoring Bureau,
FCC.

4:30-5:00 P.M. The Effect of Tran-
sistorization on Broadeast Studio
Equipment Design — John Went-
worth, RCA.

5:00 PM.  Adjournment,

o~
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Tuesday Morning—May 9
RADIO TECHNICAL SESSION
Presiding: Leslic S. Learned, Diree-
tor of Engineering, Mutual Broad-

casting System.

Part 4—A listing of technical papers to be presented on engineering.

Session Coordinator: Clure Owen,
Administrative Assistant lo Vice-
President for Lnginecring, ABC.

9:30-9:55 AM. The Effect of SWR
on Cross Modulation of FM Mul-
tiplexed Signals — A. H. DBolt,
RCA.

10:00-10:25 A.M. Power Dividers
for Directional Antenna Systems
—R. 8. Bush, Gales.

10:35-10:55 A.M. Problems En-
countered in Mounting FM An-
tennas on Various Types of Sup-
porting Structures — John Cara-
way, Collins Radio.

11:00-11:25 AM. Contributing
Factors in the Establishment of
the New IFM Sterco National
Standard — Harold L. Kasseuns,
IFCC.

11:30-12:00 N. Practical FM
Broadeast Enginecring — Bernard
Wise, President, Industrial Trans-
mitters & Antennas, Inc.

12:00 N. Adjournment.

Tuesday Morning—May 9
TELEVISION TECHNICAL SESSION
Presiding: J. D. Bloom, Chief Engi-

neer, WWL, New Orleans, La.
Session Coordinator: Jack Petrik,
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Chief Engineer, KETV, Omaha,
Neb.

9:00-9:25 AM. The Use of Color
Field Redundaney for the Simpli-
fication of Color Television Trans-
mission Systems—Prof. William L.
Hugles, Towa State University.

9:30-9:55 A M. DProgress Report on
Automation at NBC—Richard H.
Edmondson, RCA.

10:00-10:25 ADM. An Economical
20 Milli-Microsecond Pulser; A
Transislorized Distribution Am-
plified (2 short papers) —Ben
Wolfe, Chief Enginecr, WJZ-TV
Baltimore, Md.

10:30-10:55 A.M. Design and In-
stallation of a Large Station Audio
Svstem—A. C. Angus, General
Electric Co., and D. E. Easter-
wood. WFAA (paper to he deliv-
ered by Mr. Angus)

11:00-11:25 A M. The Applica-
tions of 8 MM. Magnetlic Sound
Equipment in Television — Mr.
Kenneth LiDonnici, Enginecring
Mgr. Industrial Products Divi-
sion, Fairchild.

11:30-12: 00 N, Time Base Stabil-
iy in Video Tape Recorders—
L. W. Weiland, Ampex Corpo-
ration,

12:00 N. Adjournment.

Tuesday Afternoon—May 9

No Engineering Conference Ses-
sions scheduled to enable cngineers
to mspect the equipment exhibits,

Wednesday Afternoon—May 10

Presiding: William S. Dutters, Man-
ager, Allocations Engineering,
NBC.

Session  Coordinator: Georee W.
Bartlett, Asst. Manager of Engi-
neering, NADB.

2:30-2:55 P M. A Computer Con-
trol Syvstem for Program Switch-
ing—Adrian B. Ettlinger, CBS.

3:00-3:25 PM. Ilow to Bura a
Fireproof TV Station Building—
Geue Ellerman, Manager, WWTV,
Cadillac, Michigan.

3:30-3:55 PN VIIF Translators
—A New Coverage Tool for TV
Broadcasters — Bernard Nadler,
Project Engineer, Adler Elec-
trontes, Inc.

4:00-4:25 PM. Globual Satellite
Communications — Jean Felker,
Asst. Chief Engincer. American
Telephone & Telegraph Co.

4:30-5:00 P. M. Experience in Re-
mote Control Operation of AM
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Plants — Ogden L. Prestholdt
CBS Television Network.

5:00 PM. Adjournment of 15th
Aunnual Broadeast Engineering
Conference.

ADDITIONAL EVENTS
CONCERNING ENGINEERS

Saturday—May 6
Registration and non-agenda events.
Sunday—May 7
Registration, exhibits open, FM day
and non-agenda events.

Monday——May 8

10:30 AM. Joint Management-
Eungineering Session, Opening of
Convention, Sheraton Park Hotel,

12:30 PM. Engincering Confer-
ence Luncheon, Palladian Room,
Shoreham Iloltel.

Presiding: Frank Marx, Vice-I’resi-
dent for Engineering, ABC, Ncw
York.

Tuesday—May 9

12:30 PAM. Engineering Confer-
ence Luncheon, Palladian Room,
Shoreham Hotel.

Presiding: James D, Parker, Direc-
tor, Radio Frequeney Engineering,
CBS Television Network.
Wednesday Morning—May 10

Joint Enginecring-Management Ses-
sion, Sheraton-Park Hotel.

12:30 PM. Engineering Confer-
ence Luncheon, Palladian Room,
Shoreham Hotel.

Presiding: Virgil Duncan, Chairman.
NAB Engincering Conference
Committee (WRAL-TV)

Spealker: Dr. Edward Teller, Law-
rence Radiation Lah., Universitv
of California.

Presentation of NAB Engincering
Award to Raymond F. Guy—A.
Prose Walker.

Wednesday Evening—May 10

Annual Convention Banquet, Shera-
ton Hall Ballroom, Sheraton-Park
Totel.

DR. EDWARD TELLER,

ATOMIC SCIENTIST,

TO ADDRESS NAB
ENGINEERING CONFERENCE
Dr. Edward Teller of the Univer-

sity of California, atomie scientist
and “father” of the hvdrogen bomb,
will be a guest speaker during the
Annual Convention.

The 53-year-old Hungarian-born
scientist who was naturalized as a
U. S. citizen 20 years ago will speak
at a May 10 luncheon of the Broad-
cast Engineering Conference being
held as part of the NAB Convention.

WWW-americanradiohistorv.com

His selection was announced by
Virgil Duncan, WRAL-TV, Raleigh,
N. C, chairman of NAB’s Engineer-
ing Conference Committee, and by
A. Prose Walker, NADB manager of
engineering.

Dr. Teller, a professor of physics-
at-large at the University of Cali-
fornia, is also associate director of
its Lawrence Radiation Laboratory.
He previously was with the Man-
hattan (atomie bomb) project and
the Los Alamos Secientific labora-
tory.

Ilis rescarch interests are broad,
encompassing chemical and molecu-
lar physics as well as the nuclear
and thermonuclear fields. He was
an early vesearcher in the processes
by which stars generate enercy and
has maintained an active interest in
two currenl developments—project
Sherwood, a controlled thermonu-
clear program, and project Plow-
share for peaceful uses of nuclear
explosives.

A member of the National Acad-
emy of Sciences and a fellow of the
American Nuclear Society, Dr.
Teller was awarded the 1960 “Liv-
ing History” award of the Research
Institute of America. He also holds
the Albert Einstein Award of 1939,
the 1957 Joseph Priestlv Memorial
Award, and the 1960 Midwest Re-
search Institute Award.

Editor's Note:

Part 11 of “FOCUS, THE NAB CON-
VENTION™ will be carried in the May
issue of Broadcast Engineering.

A. Prose Walker, NAB Manager of
Engineering, will open the 5th Annual
Broadcast Engineering Conference,
May 8th.

BROADCAST ENGINEERING



Belden..

Belden cables are designed, application-engineered,
and produced to meet the specialized demands of TV
and radio broadcasting, recording studios, remote
control circuits, and similar applications.

Belden cables are available in a wide
range of convenient lengths.

For complete specifications, ask your
Belden electronics jobber.

WIREMAKER FOR INDUSTRY
SINCE 1902
8-1-0 CHICAGO

April, 1961

WWW-adkrericantadiohistons.com

Plastic Microphone and
Shielded Power Supply Cables

Offer low capacitance, lighter weight, smaller
diameters, long flex-life and high tensile strength.
Resistant to oil and ozone.

Rubber Microphone and
Shielded Power Supply Cables

Abrasion and impact resistant. Limp—lie flat on
studio floor. Offer long flex-life plus high tensile
strength.

Broadcast Audio Cables

Drain wire and shield isolation eliminate current loops.
Free stripping jackets, fast shield termination, and
small diameters reduce installation time. Available
with variety of insulations and diameters.

75-Ohm Video Cable

For high-quality video signal transmission in color
or black and white. 100% Sweep tested.

TV Camera Cables

For color and black and white TV transmission.
Lightweight, small diameters, low friction coeflicient,
maximum flexibility.

82 CONDUCTOR COLOR CAMERA CABLE
28 CONDUCTOR CAMERA CABLE

24 CONDUCTOR CAMERA CABLE

13 CONDUCTOR TV EYE CABLE
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Picture Signal Analysis
Starts on page 6

The most convenient standard
from an operational point of view
(and for scopes with sweep cali-
brated in time rather than fre-
quency) is the Tektronix 180A
Marker Generator. When this unil
1s available, or can be rented or bor-
rowed, the sweep can be calibrated
in a minimum of time and with
maximum aceuracy by following the
mstructions. Otherwise an oscillator
of known accuracy such as the Hew-
litt-Packard, the Signal Corps BC-

221, or any good crystal standard
may be used. Obviously the sec-
ondary standard itself should be
checked occasionally and for this
purpose a WWY receiver will be
found invzaluable,

The scope tinte base normally en-
ploys a low frequency adjustment
and several adjustments affecting
the faster sweeps. A sine-wave from
the oscillator may be fed to the
scope vertical amplifier and the
sweep time per em will be:

Cycles/cm
Sweep time/cm =
ocs freq

DON’T

Let Venetian Blinds
Shut Out

Fringe Area Viewer$

==t

= o

| &
4 <

==y

L
L

Those *“venetian blinds” caused by co-channel interference, can be
reduced by precision offset carrier operation. Published reports indicate
that by maintaining carrier offset frequency to an accuracy of *5 cps
- rather than = 1000 cps as required by the F.C.C. - a further reduction
of 12 to 18 db in visibility of co-channel interference can be realized.

Such precision control of carrier frequencies is easily accomplished
by using a Hermes Model 101C Ultra Stable Oscillator to drive your
transmitter. The frequency drift rate of the Model 101C is guaranteed
to be less than 5 parts in 1019 per day — which, at 100 mec would
.amount to less than 5 eps drift in 100 days!

Now in production over 5 years,

Oscillator has established an
enviable performance record in
television, standards laborator-
ies and military systems
throughout the world . . . where
precision and reliability are
a must. Write for Technical
Bulletin USO-TV,

Hermes

H]\ ELECTRO

Ultra Stable Oscillator, Model 101C

the Model 101C Ultra Stable

%

NICS coO.

Q&j
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75 CAMBRIDGE PARKWAY, CAMBRIDGE 42, MASS.
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For example, on the Tektronix
524AD scope, a 1 mc signal should
show one cycle/cm when the sweep
time switch is set on 1 u/s and the
multipliers set to 1.0. The accuracy
of the marker generators should
then be checked (and adjusted if
necessary) against the properly cal-
ibrated time base.

It is also pertinent to become com-
pletely familiar with the sweep line-
arity of the seope. Usually some
slight amount of non-linearity will
be indicated. Fig. 9 illustrates 1 u/s
markers and it can be observed that
the linearity is reasonable to about
4 cm each side of center, allowing
for a slight amount of parallax.
Note, however, that in this case ten
micro-seconds is not indicated by ex-
actly ten em of deflection. Non-line-
arity is of no importance when
markers are present, but instances
occur (as for example in setting ver-
tical syne serration width relative
to leading edge of horizontal sync)
when il is cumbersome to attempt
use of markers. Sweep linearity can
usually be improved in case of an
cxhorbitant amount of non-linearity
by selecting horizontal amplifier
tubes for balance while observing
markers on the trace as in Fiz 9. Tt
is most important, however, to de-
termine over what portion of the
sweep is the linear region.

Amplitude Calibration

The absolute accuracy of the sig-
ral amplitude is not quite as im-
portant as time base accuracy pro-
vided the same scope is used in
setting levels throughout the system.
This is true since slight differences
in levels are arbitrarily adjusted to
give proper modulation of the trans-
mitter or are adjusted for a given
level in terminal equipment of the
AT&T. However, a reasonable ac-
curacy 1s desirable. EIA standards
call for a picture line amplifier
standard output (black negative
polarity) of 1 volt peak-to-peak
within 0.05 volts.

Mercury cells are available with
& rather precise voltage of 1.35 volts
cever periods of 30 months and more
when used as secondarv voltage
standards, unloaded. Eight of these
cells in series will provide a standard
of 10.8 volts within 1 per cent, which
can be used to calibrate de meters.
The pulse calibration circuit of most
scopes cmploys a de cheek point for
proper adjustment which requires a

BROADCAST ENGINEERING
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Planning STL or Intercity Relay?
Send for Raytheon’s Free Planning Kit!

Raytheon’s Microwave System Planning Kit helps
you engineer Initial requirements, carry out prelimi-
nary terrain and tower surveys. It also explains topo-
graphic maps, path clearance pitfalls, profile plotting,
FAA and FCC regulations.

In designing this Planning kit for TV Station Chief
Engineers, Raytheon experts drew on their extensive
experience in servicing over 1000 microwave installa-
tions throughout the world.

Raytheon KTR — for Intercity Relay network pick-up
— is available in both 1/10-Watt and 1-Watt systems to
meet individual needs. These systems have proven
their reliability, operating unattended over extended

RAYTHEON COMPANY

RAYTHEON

ESIGNATY :
- ON OF
ENCY Banpg aF

¢ Path Surveys & Sijte Selection Manual

e Profile Planning Charts

¢ Antenna System Calculator

¢ Graph Worksheets, Protractor

e System Planning Charts

¢ Frequency Band Designation-Card
e Map Symbols Guide

See us at Booth 27,
EXHIBIT HALL
SHOREHAM HOTEL

periods. Initial cost is low, and long-term financing is
provided.

The world’s largest manufacturer of microwave
tubes and equipment, Raytheon also offers TV Stations
complete, no-obligation System Engineering Service.

Mail Today for Free Planning Kit

Raytheon Company, Dept. 1-1

I

| Lexington 73, Massachusetis [
| Attention: Mr. M. B. Curran |
|  Please send free Microwave System Planning Kit |
| [ Planning a system. [ For reference only. |
| (] Have Engineer call. 1
| Name. . oome s cavs -« o - cemg ol ¥ - S . 6.5 8 SFDELE |
|| Title . o . B, & So P aSETIGSAR 4 - | RIET - KIS 25 %
| Company. .....ooivieninii e l
L Address. . .o e |

EQUIPMENT DIVISION



voltage scale which normally can he
calibrated by the 10.8 reference. Or
the dc reference can be used to check
the scope calibralion directly if a
chopper is available,

The properly calibrated scope can
then be used to cheek the ac meter
scales. The peak-to-peak value dis-
played multiplied by 0.8535 gives
the RMS meter value.

Test Accessories

It is often desirable to employ
“keyed” test signals phased by the
station syne generator to eliminate
the test amplilude during horizontal
and vertical blanking intervals. This
enables checking he many tvpes of
amplifiers incorporating line-to-line
clamps which otherwise need 1o be
modified if straight test signals are
used. Although commercial equip-
ment 1s available for “keyed” sine
waves, video sweep, stairstep sig-
nals, etc., there is an apparent scar-
city of available units which will
properly process a square wave sig-
nal.

For this reason the writer devised
the simple transistor inhibition gate
of IFig. 10. QI acts as an open cirenit
in the inlerval between blanking
pulses by means of the reverse hat-

tery bias to the base, thus allowing
the tesl signal to pass. The negative
blanking pulses quickly saturate QI
which switches the test sienal lo
ground potential, while the blanking
amplitude across R is used 1o es-
tablish the setup level (pedestal)
with an amplitude determined by
the control setting of R4. Care
should be taken that a de potential
of positive polarity does not exist at
the test signal generalor oulput
when using the PNP tvpe transistor.
It this does exist, an NPN transistor
should be used with reverse battery
potential lo that shown by Fig. 10.
A small negative de is acceptable.

Fig. 11(a) illuslrates the keved
output when the lest signal is a 60-
cycle square wave. The setup level
is adjustable by R4 (Fig. 10) and

the signal may then be fed to
a syne-mixing unit such as the

swilcher, stabilizing amplifier, syne-
mixing distribution amplifier, ete.
This type of test signal is particu-
larly useful for overall checks since
a clean blanking interval (hoth hor-
izontal and vertical) is required for
the “back porch” clamping cirenit
of the transmitter.

The keyer may also be used for

sine waves, as shown by Figs. 11 (b)
and 11(c), as well as video sweep,
stairsteps, ete. Due to the extreme
simplicity, no isolation for the blank-
ing signal is provided, and therctore
is useful only it a pulse distribution
svstem prevails at Lhe installation
providing an isolated source for
blanking. Additional circuitry can
of course be used to provide blank-
ing pulse isolation. The unit shown
by Fig. 10 can be built for less than
ten dollurs al currenl prices. Al-
though diodes only can be used for
this purpose, the transistor gate pro-
vides a cleaner blanking interval
with fewer transients.

Another useful accessory is Lhe
simple differentiating network of
Fig. 12. The swilch selects the proper
time-constant for horizontal or verti-
cal drive, and delivers a positive
trigger from the trailing edge of the
input pulse. Cerlain devices such as
the Tektronix 105 Square Wave
Generalor which accept external
sync inputs are more stable with a
positive trigger of short duration.

(This has heen the first in u series of
general und specific considerations in tele-
cast system maintenance.~—Editor)

If you are looking for the multiplex receiver that provides
the greatest sensitivity . . . 1s the most dependable . . . look
to McMartin,the standard of the industry.

Continental’s advanced engineering... rigid quality
control . . . special manufacturing techniques assure re-
cetving equipmeni that will deliver the finest in sound

over the greatest distances.

What's more, McMartin

guarantees your satisfaction. Send back any unit that
does not function properly (at McMartin’s expense) and

it will be repaired or replaced free of charge.

o
Bob Fland

ers and McMARTIN Receiver

Says Bob Flanders, Director of Enginecring for WFBM,

Indianapolis, Ind.," We’re quite satisfied with our McMartin
they have allowed us to expand our

receivers
coverage area.”

CONTINENTAL MANUFACTURING, INC. U

1612 California Street o
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for your tower HUHN

req uirements

orect GYOTEMS

Omaha, Nebr, |

www americanradiohistorv. com

[
1 A complete tower |
{ erection service I
! that has these |
: special advantages: }
i |
; v DEPENDABILITY |
; v RELIABILITY ;
I+ COMPLETE i
| ENGINEERING |
: |
| |
) |
| |
] i
| |
| |
| |
|
|

v COAST TO COAST
SERVICE

Be sure to obtain price quota-
tions and engineering assist-
ance for your complete tower
needs fram America's foremost
tower erection service.

ROHN SYSTEMS, INC.

6718 W. Plank Road

Peoria, Illinois
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5CPB FIVE-CHANNEL SELECTIVE PROGRAM REPEATER

NZIE "IN

NOTHING FASTER...
NO HIGHER QUALITY!

The completely transistorized 5CPB features
perfect quality and greatest reliability. It is the
fastest automated audio unit you can get...
carefully designed and built to give you the
continuous, dependable service you need.

A PERFECT compaNion! MacKenzie 1CPR
instant Recorder—and single-channel
playback repeater —assures perfect pre:
recorded announcements...made in leisure
time. Provides natural live quality repro
duction...instant playback...instant auto-
matic erasure, interlocked against accidental
operation. Saves waste motion, lost time...
makes every precious second count...for you!

Check how MACKENZIE “Instant”’ Audio
can save you at least four minutes of
saleable time each day ... or at least 120
minutes of saleablie time per month!

$end coupon TODAY!

April, 1961
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MACKENZIE 5CPB Five-Channel Selective
Program Repeater gives you quick refurns on your
investment

rime s mONEY! And every second saved...every miscue
or fluff that you eliminate means more time to be sold...
fewer penalties...and all of these mean greater return
on your investment.

The ruggedly built, completely dependable MACKENZIE
5CPB contains five continuous loop tapes that may be used
simultaneously or individually...plays pre-recorded spots,
announcements, commercials, station breaks, jingles, music
bridges, sound effects...any material requiring precision
cueing and instantaneous stop-start operation. Saves
seconds-minutes-hours...puts money in your pocket!

D Please contact us immediately.
Gentlemen,

D Please mail me the complete story on

MACKENZIE money-making equipment,

Name_ S — S —
Title_ e - -
Company. . e e . =
Address_ s e S—
City. - - _State___ e

o0
o0
:MAEKENZIE ELECTRONICS, INC.

1025 NORTH Mc CADDEN PLACE, HOLLYWOOD 38, CALIF. / HOllywood 35186

Norman J, Ostby, General Manager

AUTOMATED AUDIO

WWW-aknericantadiohistorns.com
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What Happened to Tape After a

Inspection of unused

magnetic recordings ten years of age

reveais deterioration

Foot by foot visual and aural examination of ten
year old cellulose acetate base tape has pointed
several requirements for adequate storage:

I. Use today's Mylar base tape.

2. Storage in air tight containers.
This will help prevent brittleness,
especially if the containers are not
subjected to temperature and hu-
midity extremes. The containers
could be metal cans sealed at the
edge with pressure sensitive tape.

3. Keep temperature and humid-
ity of storage area under constant
rate of control.

4, Spool finished tape on N.A.B.
hub reels, "tail-out,” at low ten-
sion (R.M.A. tension).

5. Run stored tapes at normal
speed at least once a year. This
may result in some tapes being
"tail-out" and some '‘head-out,”
mark the reels.

6. Use of leader tape (especially
within a reel) that is similar to
base material of the magnetic
tape.

7. Store a good dub of the orig-
inal tape. It is unlikely storage de-
fects would occur in identical por-
tions of both.

By JOHN P. JARVIS

Research & Development Group
Muzak Corporation, New York

RECENTLY; I had occasion to play
back well over 100,000 feet of 14-
inch magnetic tape that had re-
mained spooled for almost ten vears.
In all this time, not a reel of it had
ever been run, even once! It seemed
feasible to glean some information
about tape storage. so the tape was
visually inspected as it ran through
the playback machine and the audio
program  was continuously 1moni-
tored.

The following is a short report of
what had happened to the tape dur-
ing its ten years of storage. First, a
listing of some conditions:

Type of Magnetic Tape: MM.M. 111, Ya-
inch acetate,

Type of Recording Machines That Origi-
nally Recorded the Tapes: Ampex Models
200 and 300.

Type of Recording: 15 ips full width single
track monaural,

Reels: 10%2 inches dia. N.A.B., metal.

Leaders (where used): Plastic and paper.

Conditions of Storage of Tapes: In air-
conditioned environment. {Air-conditioning of
type provided for human comifort.) No con
trol of humidity. No strong magnetic fields.
Tapes were in individual boxes.

Had the tapes deteriorated? . . .
ves, but the decay was much more
physieal than magnetic!

BROADCAST ENGINEERING



Decade of Storage /

Changed Electrical Properties

Dynamic range apparently did not
change. Many of the programs on
the tapes were preceded by short
1,000 cycle signals at standard re-
cording levels. These still played
back at correct level.

Frequency response had not
changed. The old Ampex 200 had a
habit of leaving some of its 60 KC
bias signal on the tape along with
the audio. This 60 KC was still
present and had suffered no appar-
ent degree of attenuation.

“Printing” from layer to laver in
the reels was quite noticeable on
some recordings. M.M.M. obviously
made some change of formulation of
their 111 tape about 1950, as some
was of slightly different color than
the rest. The tapes that looked like
our 1960 M.M .M. 111 did not have
any really serious degree of printing.

Changed Physical Properties
S0 much for magnetic properties
. . now to the more serious aspect
of physical deterioration. This, at
times, made satisfactory program re-
covery almost impossible. Bear in

April, 1961
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mind, all of the tape used was cel-
lulose acetate, and not Mylar base
tape!

The tape had become rather
brittle over the decade and had none
of the “springy” feel of new tape.
When making a small loop for the
loading slots of the N.A.B. hubs, it
folded like paper. From this it
might be expected that it would
liave taken a permanent “set” con-
forming to any winding irregularity.
Such was found to be the case. There
were corrugations caused by the hub
notches on tape near the ends of
recls. These, of course, persisted for
only a few feet of tape.

Much more damaging lo repro-
duction were the sections of tape
“frilled” by weaving during rewind
ten years ago. Playback of such was
marred by fast fluctation, especially
at higher audio frequencies. How-
ever, moderate frills were tolerable.
This was attributed to the fact that,
it part of the width of a tape does
not make contact with the head, the
remainder presses just that much
harder. To check this, tape was
played with a two-track stacked

WAWW.americanradiohistorv.com

head feeding two separate amplifier
and speaker systems. The violent
fluctation then rendered all badly
frilled tape absolutely useless. Such
would certainly be the case for
stereophonic or other multi-track re-
cordings.

The reproducing machine was im-
mediately equipped with felt head
pads. A great percentage of the
frilled tape then played back satis-
factorily although at times very
heavy pressure was required. A few
short lengths of tape that seemed
bevond all hope were restored by
actually ironing them out with a
stcam iron. The tape was placed on
smooth Bristol board and covered
with thin cotton cloth and steam
pressed back into normal shape and
acceptable for replay.

Most of the tapes that showed
this type of frilled damage were
aged “head-out,” that is, stored
after fast rewind. This produced a
softer wind resulting from trapped
air between layers of tape during
the rewind process ten years ago.

A small percentage of tape had
(Continued on page 48)
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AMENDMENTS AND PROPOSED
CHANGES OF F.C.C. REGULATIONS

Notice of Proposed Rule Making in the Matter of Amendment of Section IV
(Statement of Program Service) of Broadcast Application Forms 301, 303,

314 and 315, Docket No. 13961.

1. Notice is hereby given of proposed

rule making in the above-entitled
matter.
2.As a result of information sub-

mitted to the Commission by its Net-
work Study staff in a report dated Oct.
3, 1957, the Commission instituted an
“Investigatory Proceeding” (Docket No.

Broadcasters Propose
Time Extension

*The National Association of
Broadcasters asked the Federal
Communications Commission to
grant broadcasters more time in
which to file comment on the
FCC’s proposed revision of its
broadcast application forms.

NAB suggested that the April
3 deadline for filing comments be
deferred to May 1.

In its formal request, the NAB
advised the commission that it
considered the proposed applica-
tion revision of such “extreme im-
portance” to the industry that it
has had them reprinted and dis-
tributed to NAB members.

“Our preliminary information,”
it said, “is to the effect that many
broadcasters will wish to make
their views known, This should be
of considerable assistance to the
Commission in its consideration of
the important questions involved.
It is believed however, that a
much mere informative result
may be achieved if additional time
is granted.”

The request was filed on NAB’s
behalf by Douglas A. Anello, the
association’s chief counsel.

12782) which envisioned, inter alia, an
over-all inquiry with respeet to the tele-
vision network program selection process.
This proceeding was amended and en.
larged by Comunission Order of Nov. 9,
1959 to mclude a general inquiry with
respect to programming to determine,
among other things, whether the general
standards heretofore laid down by the
Commission for the guidance of broad-
cast licensees in the selection of pro-
grams and other material intended for
broadeast are adequate; whether the
Commission should, by the exercise of
its rule making power, set out more de-
tailed and precise standards for such
broadcasters; and whether the Com
mission’s present review and considera-
tion in the field of programming and ad-
vertising are adequate under present con-
ditions in the broadcast industry. This
part of the inquiry was conducted by
the Commission en banc belween Dee.
7, 1959 and Feb. 1, 1960, and consumed
nineteen days in actual hearings.

8. The information and views which
the Commission obtained in connection
with the above-mentioned programming
mquiry led to the Commission’s “Report
and Statement of Policy Re: Commis-
sion En Bune Programming Inquiry”
(FCC 60-970, 25 F.R. 7291, 20 RR.
1902) released on July 29, 1960. The
Commission set forth therein  certain
guidelines to assist broadecast applicants
and licensees in fulfilling their statutory
obligation to program their stations in
the public interest. Tt also stated that it
intended to revise Section IV of the

broadcast application forms to require
a statement by the applicant as to the
measures he has taken and the effort he
has made to determine the tastes. needs
«nd desires of his community or service
area, and the manner in which he pro-
poses to meet those needs and desires.

4. There is presently pending a pro-
cceding (Docket 12673) involving a re-
vision of Section IV. Notice of Pro-
posed Rule Making in said matter was
issued Nov. 24, 1958 (FCC 58-1098) .
However, as noted above, the Commis-
sion’s programming hearings have been
leld and its programming policy state-
ment has been issied since the institution
of the proceedings in Docket 12673, and
accordingly said proceedings are no long-
er considered appropriate in light of the
form proposed in Nov, 1958 and its
variance with the Commission policy
announced on July 29, 1960. We have
therefore, devised the attached form
consonant with the Commission’s reeent
policy statement.

5. In light of the above, it appears that
the proceedings in Docket 12673 should
be terminated. Accordingly. contempor-
aneously with the issuance of the instant
Notice, the Commission is issuing an
Order terminating the collateral proceed-
ings in Docket 12673, Additionally, the
Commission requests that comments in
the instant proceedings be submitted de
novo by interested parties and without
incorporation by reference of any com-
ments which may have been filed in
the earlier procceding. We believe this
procedure to be desirable because it will
encourage comments on individual sec-
tions of the proposed application as they
are related to the new form as a whole;
and that it will expedite and facilitate
the adoption of a final report in the in-
stant procecdings.

6. Pursuant to applicable procedures
set out in Section 1.213 of the Com-
mission’s Rules, interested parties may
file comments on or before April 8, 1961
and reply comments on or hefore April
17, 1961. In reaching its decision in thi:

NEW DIRECTIONAL
FM ANTENNAS

JAMPRO ANTENNA CO.

7500 - 14th Ave., Sacramento 20, California
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SONOCRAFT CORP. s My veesu or
. Third Floor +  JUdson 21750

COMPLETE

Pza{eddc’and(
CATALOG

Ampex Recorders, Duplicators, Accessories

and other professional equipment

Write for your free copy of our new illustrated catalog BI1941
Visit our Stereo Theater and Professional Showroom.

Distributors of all leading Tape Recorders, Accessories,

Hi Fi Components
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\Y =6 "F MICROPHONES IN 1961!

THE LATEST FROM NEUMANN! The unhurried hands that assembled the famous U-47, exploit
that incomparable experience in creating the new multi-purpose U-67 condenser microphone.

When you've checked these outstanding features...you'll want
to be in on this year’s U.S. quota:

1. Electronically switched directional characteristics: Cardioid,
Omni-directional, Figure-S.

2. Frequency response with virtually no peak at the high end.
3. A newly developed input circuit permits flat response to 40
cps with sharp roll-off below, making the U-67 virtually “pop”-
proof. (This circuit readily disabled for flat low-end response
to below 10 ¢ps.)

4. Separate "Voice-Music” switch raises the roll-off starting
point from 40 cps to 100 cps.

5. A third switch on the microphone itself permits reduction of
the capsule’s sensitivity by approximately 14 dB BEFORE the
amplifier section. Prevents overload of amplifier from extremely

close placement of the microphone. This is the first time that
such overload protection is available in a studio microphone,
at the INPUT to the amplifier.

6. “Calibrating input” connection on power supply permits
direct testing of microphone preamplifier with oscillator.

7. Regular EF-86 tube readily replaceable.

8. Complete protection against radio frequency interference.

9. Built-in pad for U.S. nominal input impedances and levels;
fully compatible with all domestic microphones.

Complete system includes: U-67 Microphone, NU-67 Power
supply, UC-6 Interconnect cable and stand mount.

U.S. std. tuse, pilot light, AC cord etc.

Write for full specifications and possible

U-47 trade-in allowance.

GOTHAM AUDIO CORPORATION

1710 N. La Brea, Hollywood 28, Cal. (213) HO 5-4111

2 W. 46 St,, New York 36, N.Y. (212) CO 5-4111 «

IN CANADA: Audio Sonic Products Ltd., 1434 St. Catherine St. W., Montreal 25, Quebec

April, 1961
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ANTENNA SYSTEMS —-COMPONENTS —AIR NAVIGATION AIDS ~INSTRUMENTS

AMCI...

® Omnidirectional TV
Transmitting Antennas

Directional TV
Transmitting Antennas

Tower-mounted TV
Transmitting Antennas

Standby TV
Transmitting Antennas

Diplexers

Coaxial Switches

... have been proven
In service.

Write for information
and catalog.

ALFORD
‘Qb’ Manufacturing Company

299 ATLANTIC AVE., BOSTON, MASS.

BE SURE YOU
SEE WHY
SPOTMASTER

Q0000000000000 00000000000000

HOLDS THE

| @
. — : *ﬂiwsmsma\ad 500
KEY TO ——

PUSHBUTTON

This is the most field-tested, most field-
proven tape cartridge unit available to
the industry. If there's anything new and
really worthwhile—you'll find it first with
Spotmaster. What's more, Spotmaster
is more than a promise; you get guaran-
teed delivery dates,

BROADCASTING

SPOTMASTER
BE 500

A Complete Recorder-
Playback Unit in
One Compact Package

Spotmaster BE 505
The Companion Playhack Unit

..............................

SEE SPOTMASTER

AT THE

NAB CONVENTION

BROADCAST ELECTRONICS, INC.

8800 BROOKYVILLE ROAD, SILYER SPRING, MD.
TELEPHONE JU. 8-4983

Stop by for a demonstration ot

the VISUAL ELECTRONICS booth.

Write or phone for full details.
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proceeding, the Commission will not be
limited to comments of record but will
take mto account any relevant informa-
tion obtained in any manner from in-
formed sourees.

7.In accordance with the provisions
of Seetion 1.54 of the Rules, the Com-
mission shall be furnished with an orig-
mmal and 1t copies of all written com-
ments filed herein.

8. Authority for adopting the amend
ments proposed herein is contained in
Seetions (i), 303(j). 307 (d). 308 (a)
and 308 (b) of the Connnunieations Act
of 1934, as amended.

FEDERAL COMMUNICATIONS
COMDMIISSION
Ben F. Waple
Acting Seeretary
Adopted: Feb. 17, 1961
Released: Feb. 21, 1961

(See accompanying Concurring Stute-
ments of Commissioners Ford. Chair-
man, and Hyde. Commissioner King ab
stained from wvoting.)

BROADCAST APPLICATION, FEDERAL
COMMUNICATIONS COMMISSION,
SECTION 1V, PAGE 1

Statement of Program Service
of Broadcast Applicant

Name of Applicant
Notice to all Applicants

The replies to the questions herein
which relate to fulure operation con-
stitute a representation of program-
ming policy upon which the Commission
relies 1n considering the application, and
against which the Commission will meas-
ure Lhe subsequent operation of the sta-
tion. Applicant may, during the ensuing
license term, supplement this informa-
lion with respect to significant changes
which may occur in his over-all pro-
gramming.

Instructions

1. Questions herein pertain to past
and proposed operation. Applicants for
rew statlons or assignees or transferces
of existing stalions are lo answer only
questions relaling to proposcd operation.
Apphcants for renewal of existing station
licenses are to answer questions as to
both past and proposed operalion; in
areas where no substantial change from
past operation is proposed, applicant
may so stale.

2. Applicants for renewal of license
must attach the original or one exact
copy of program logs for the seven days
currently  designated by the Commis-
sion as the “composite week.”

3. Program 1yvpes and classifications
incident to the replies to Paragraphs 7
and 8 below, are to be in accordance
with the definitions on Pages 5, 8 and
9 of this Scction.

1. Applicants for renewnl filing FCC
Form 303 need not complete Paragraph
8(d), except to indicate the nanies, ad-

BROADCAST ENGINEERING



dresses, and positions of employees who
are not United States cilizens.
1. Service Area Description

With reference to the primary service
area (daytime pattern) of a standard
broadecast station, the 1 mv/m contour
of an FM broadcast station or the area
within the Grade A and B contours in
the case of a television station (exclud-
ing translator stations), attach as kx-
hibit a description of sald arca, includ-
ing but not limited to such faclors as
over-all population; foreign language
and minority groups; agricultural popu-
lation; religious institutions and educa-
tional facilitics; recrcational, sports and
cultural facilities; broadcast services:
newspapers; and the nature of the prin-
cipal businesses, trades or industries in
the area. If the applicant has previously
submitted such a statement to the Com-
mission, it will be sufficient to identify
the prior application, and to indicate
the changes in such information since
the date of filing.

2. Area Needs and Interests

(a) Attach a brief statement as to
the continuing efforts made during the
past license period by or on behalf of
the applicant to ascertain the needs and
interests of the listening and viewing
audience to be served. If this is an appli-
cation for new facilitics, attach a brief
statement as to the scope and results of
the applicant’s efforts to ascertain the
foregoing information. Evidence in sup-
port of the above statement should be
retained in the station’s files for a period
of three years.

(b) State the scope and results of
consultations with civie leaders, includ-
ing but not limited to public officials.
educators, religious lcaders, and repre-
sentatives of agriculture, business, labor,
non-profit organizations and the profes-
sions with respeet to the needs of their
groups.

(¢) How does the applicant propose
to translate into its schedule programs
designed to fulfill the needs found
through the consultations and efforts
deseribed above?

(d) State the extent to which, and
the procedure by which, complaints and
suggestions from listeners have been and
will be considered by the applicant and
acted upon if appropriate. For past op-
eration, give specilic examples.

3. Controversial Issues of Public

Importance

State the past and proposed practice
of the applicant with respect to the fair
presentation of controversial issues of
public importance, including the freq-
uency of the edilorials (if broadcast) or
other types of programs, and the pro-
cedure followed or to be followed with
respect to the presentation of opposing
views of view. If this is an application
for renewal of license, describe at least

April, 1961
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TRANSISTORIZED

| gamapon-niee
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All transistor construction and rugged
reliability. Cuts service calls as much as
80%. Hum level reduced to absolute
minimum — microphonics are completey
eliminated. Cross talk of —60 db or bet-
ter. Operates efficiently in high noise
areas and at greater distances on less
power than an electric clock.

Fully transistorized for infinite life ex-
pectancy and practically no maintenance.
Power requirements are minimal for low
cost operation. All Johnson-aire products
are precision built of the finest American

made components,

Rugged transistorized circuit completely

eliminates microphonics — practically no
hum. No tubes to replace—low mainte-
nance cost—low power consumption—ex-
tremely long life. Separate treble and
bass tone controls with boost and cut

action,

e JE 100 MT 1
crystal controlled
automatic muting

14 Transistor Tuner

Sensitivity—2 microvolt at 20 db quieting
Input.____ 300 ohm balanced 70 ohm
Output 0.2 Volts RMS — 25000 ohms
Frequency Range _ 88 to 108 MC
Sub Carrier Frequencies 41 KC, 67 KC, etc.

117V - 60 cps @ 3V2 lbs. @ 9x7''x4/2"

e JE 6 MA 1
universal — use
with any tuner
or telephone line

6 Watt Amplifier

20 to 7,500
cycles = 3 db

Harmonic Distortion __less than 2%
Tone Control. 0 to 35 db @ 7,500 cycles
Noise and Hum ———— —62 db
Output Impedances 4, 8, 16, 400, 1600
117V - 60 cy ® 5Va lbs ® 9 x7"x4V2"

Frequency Response

e JE 25 MA 1
for use with any tuner,
telephone line, Hi or
Lo Z microphones

25 Watt Amplifier

300.7,500 + 3 db

Harmonic Distorition . less than 1.5%
Bass Control —11 db to 412 db @ 50 cy
Treble Control . —13 db to 4 15 db
@ 7,500 cy

Ovutput Impedances . 4, 8, 50, —200
Gain . {Minus 55 db)
{Hi Z micro 105 db)—(Lo Z micro 120 db)
117V 60 cy ® 12V, lbs. ® 14"x7"x4V>2"

Frequency Response

Protected by 3 year warranty — 6 months free service guarantee.

WAWW-ainericanradiohisteorn.com

electromnics, .

62s0. Hiway 17-92 Casselberry,Florida (suburban Orlando) TErrace 8-2111
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NewTransFlyweight
Professional Transistorized
Electric-Motor Battery-Operated
PORTABLE FIELD RECORDER

[R——

p xS
‘\. * 'y )
Check These Unusual Features:

Weight: 8 Ibs,; Size: 5%2x9x 12 inches.
Exceeds NARTB Broadcast Standards.
Newest Noise-Free Motor; No Microphonics.
Low Noise Input Stage (0.25 microvolts).
Overall Gain 110 db.

Dry Rechargeable or Replaceable Batteries.
10 Selected Transistors Used.

Meter for VU, Amplifier and Motor Batteries.
Battery Life: Amplifier 125 hrs., Motor 40 hrs.
Modular plug-in construction.

High Speed Rewind (3 minutes).

Choice of 5 Single-Speed Models.

Full unconditional Two Year Guarantee.
Prices from $386. to $446.

| W W W W W W W N W N N W WA Y

Write for complete information to Dept. A:

AMPLIFIER CORP. of AMERICA

397 Broadway, N. Y. 13, N, Y.

B-800 ‘
""'SUPRA"' PROFESSIONAL
BROADCAST RECORDER

Standard rack mount — (9" x 147,

Engineered for broadcast usage.
CROWN Guaranteed Performance

Frequency IPS Flutter Noise
Response Speed & WOW Ratio
+2 db 30 to 30,000 CPS 15 .06% 58 db
+2 db 20 to 22,000 CPS 7Yz .09% 55 db
+3 db 30 to 15,000 CPS 3% .18% 51 db

Write Dept. BE-3 for catalog
and prices.

CROWN INTERNATIONAL

Division of
INTERNATIONAL RADIO & ELECTRONICS CORP.
ELKHART, INDIANA
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two leading community issues (i.e., local
in nature) in each of the last three years
and state whether specific programs and/
or announcements have been broadcast
in connection therewith, the number and
length thereof, and the times at which
broadeast.

4. Community Expression

() Describe the steps. if any, taken or
proposed o encourage the development
of local talent for use in connection with
the applicant’s program service.

(b) Attach a  statement indicating
whether the applicant has carried and
proposes to carry programs devoted to
any of the following, including the
frequency and length of sueh program:
(N.B., only programs of at least 4%

PAST

Amt. of Time
During the
Average Week

(Check) (Check)
Daily

Weekly

minutes duration whieh do not contain
in excess of one minnte of coninereial
continuity, spot announcements or non-
commercial spol announcenients are to
be counted): 1. Area News (ie.. dealing
with area cvents): 2. Area politieal can-
didates; 3. Area governmental affairs
(viz. activities of local couneils, officials.
legislatures, boards, ete)): 4. Area busi-
ness, labor, fraternal, eultural or eivie
organizalions.
5 Specialized Programming Service

State whether the applicant’s past
and/or proposed programming falls sub-
stantially into a specialized category.
such as: popular music and news, elassi-
cal musie, foreign language, religious, ag-
ricultural, educational or instructive, ete.
It answered in the affirmative. state the
manner in which the applicant has deter-
nuned that the public mterest is being
served by such “speeialization,” with ap-
propriate allention being given to the
public interest served by the applicant
if the programming of one or more other
stations in the community s devoted
primarily to the same “speciality.”
6 Proyram Review Prior 10 Broadeast

State your policy and practice and
describe regular procednres within your
organization for review of programs and
advertising prior to transmission or ex-
hibition through vour station:

@) as to programs produced or orig
mated by your station:

(b) as to non-network programs pro-

Religious
Instruetive
Public Affairs
Agricultural
News
Sports
Entertainment
Other (Speeify) o

duced by others (syndicated programs,
etc.) and originated by your station;

(¢) as to network programs,
7. Program Types

(a) Indicate whether the applicant
has broadeast or proposes to broadeast
any of the lollowing types of programs
en a daily or weekly basis. (N.B. Only
programs of at least 1% minutes dura-
tion which do not contain in excess of
one minute of commereial continuity,
spot announcements, or non-commercial
spot announcements are to be counted.)
Cheeck under appropriate lieading. Also
state the total amount of time devoted
and lo be devoted to each program type
i the average week during the past
license period.

PROPOSED

Amt. of Time
During the
Weekly  Average Week

(Check) (Check)
Daily

(b) Of the average weekly tine set
forth above, state the time (hours and
minutes) devoted and to be devoled to
programs prepared by, or in behalf of,
or in cooperation with educational or-
ganizations, exclusive of sporting events.
PROPOSED..............

(e) Does the information above ade-
qualely deseribe past or proposed pro-
gramming?

Yes | No []

If “no” attach any additional infor-
mation which the applicant wishes lo
bring to the Commission’s attention.

(d) Indicate the applicant’s maxi-

mum - and  maximum  daily  operating
hours.

PAST PROPOSED
Max. Min.  Category  Max. Min.
.................. Recorded Time ... ...

............ Live Time ...
.................... Network Time o

Total Operating
.................... Hours

(e) Stale whether this applicant ad-
heres to the principles of any code of
broadcasting ethies and what measures
the applicant has taken or proposes to
take to msure the maintenance of pro-
gramming and advertising standards.
Program Types
(inelude here all sermons,
devotionals, religious news and drama,
ele.)

Instructive

Religious

(imclude here programs

BROADCAST ENGINEERING
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WHICH PEDESTAL IS BEST FOR YOU? You're on top with any camera pedestal from Houston Fearless.

The smallest TV stations and the biggest networks have known this for years. In fact, most TV pedestals in use
today were designed and built by HF. Small wonder. Houston Fearless grew up with the television industry,
shared its problems, helped solve a few ... and is still doing so. B What kind of camera mount does your
station need? A rugged power-driven model that gives a feather touch to a big color camera? A tripod you can
pick up with one hand? Houston Fearless has variations of both — and several in between. There's a size for
every requirement, a model for every budget. M The light, maneuverable PD-7 has a hand wheel that raises or
lowers the camera while dollying. Parallel or tricycle steering. The lightweight PD-10 rolis smoothly on 8” wheels.
A hydraulic jack raises and lowers the column. Portable. Easily disassembled. The PD-3 gives a firm, steady
mount and smooth dollying. The camera, counterbalanced, is easily raised by lifting on wheel. The rugged PD-©
has a motor-driven height adjustment. It gives smooth, steady mobility to biggest color or monochrome cameras.
The versatile HF all-metal tripod and dolly offer maximum portability. Write for brochures on full HF pedestal line.
Westwood Division |pJe Houston Fearless Corporation, 11881 Olympic Boulevard, Los Angeles 64, California
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other than those classified under relig-
ious, agricultural, news or public affairs,
involving primarily the discussion of, or
primarily designed to further an appreci-
ation of or understanding of, literature,
musie, fine arts, history, geography, and
the natural and social sciences, and simi-
lar programs intended principally to in
struet.)

Public Affairs (include here talks, dis-
cussions, speeclies, editorials, forums
panel, round table and other programs
primarily concerning local, national and
international affairs or problems.)

Agricultural (include liere all programs
of farm or market reports or other in-
formation specifically addressed to the
agricultural population.)

News (include here news reports and
commentaries; news programs devoted
primarily to wire news copy are “record-
ed” news programs.)

Sports (include here play-by-play and
all pre- and post-game relaled activities,
and all programs devoted exclusively to
sports news and reports.)

Entertainment (include here all pro-
grams which are intended primarily as
cntertainment, such as musie, drama.
variety, comedy, quiz, ete.)

NOTE: The type of the program is
determined by the character of the pro-
gram material, and not the nature of
whalever commercial material or NCSAs
may be ineluded. Thus, a 5-minute pro-
gram of recorded music containing an
NCSA on behalf of a civie organization
is “‘entertainment.”

8. Commercial Operation

(a) State the maximumn amount of
commercial time (ie, time devoted to
spot announcements plus time devoted
lo commereial continuity) whieh the ap-
plicant has bhroadeast or proposes to
Lroadcast during any one hour.

PAST

minutes
nunutos
..minutes

(b) State the maximum number of
spot announcements whicli the licensce
has broadeast and proposes Lo broadeast
in any one hour.

PROPOSED

9. Operating Policies

(a) State the name of the network, if
any, with which the station will be af-
filiated.

(b) (1) State the average number of
announcenients and hours of program
ming per week which will be used in ad-
vertising or promoting any business, pro-
fession or activity other than broadcast-
ing in which the applicant or any party
to the application is engaged or finan-
cially interested either directlv or in-
directly. (This includes affiliated com-

46

Commereial Time
Other program matter
Total

panies, subsidiaries and parent compan-
ies.) 1If this is an application for renewal
of license, also show this information
for the past license period.

(2) Does the applicant, any party to
the application, or employee or inde-
pendent contractor of the applicant have
a financial interest, either direct or in-
direct, in any product or service which
is advertised, promoted, or exposed on
the air without payment of standard
commercial rates? (E.g. the applicant is
affiliated with or connected with a man-
nfacturer and announcements or pro-
grams are broadcast on behall of said
manufacturer withont charge.)

] Yes [ JNo

(Check)

If the answer is yes, give name and
description of the products and the pro-
grams on which they have been and will
be mentioned or exposed. Indicate the
extent and frequency of such exposure.
and the nature of such financial inter-
est.

(c) Ii this is an application for an
I'M authorization, stale whether the pro-
grams of any AM station serving the
same arca will be duplicated, and if so,
the number of hours per day to be de-
voled to duplicated programs and the
basis for applicant’s belief that such dup-
lication serves the public interest of the
area served.

(d) State applicant’s general plans
for staffing the station, including the
number of employees in each depart-
ment  (i.e., program, commercial, techni-
cal, etel), and the names, residence and
cttizenship of the general manager, sta-
tion manager, director and
other department heads who have been
employed or whom the applicant ex
pects Lo employ.

program

PROPOSED
.................................... ininutes
.................................... minutes
................ 60...............minutes

Program Classification

A metwork program (N) is any pro-
gram whether of live or recorded char-
acter furnished to the station by a net-
work or another station (exeept in the
case of combined AM-FM operations
im the same area) . Delayed broadeasts of
transcribed programs or films, origin-
ated by networks, are classified as “net-
work” not “recorded.” Programs are
classified as network whether furnished
by a nationwide, regional, or speeial net-
work or by another station.

A recorded program (R) is any pro-
gram consisting primarily of phonograph
records, electrical transcriptions, films or
other means of mechanical reproduction.
A program utilizing mechanical repro-
duetions half the time or longer is classi

fied as “recorded”; otherwise it is classi-
fied as “live.” Programs in which the
live talent employed is incidental to the
presentation of mechanical reproductions.
as in so-called “disc jockey ™ shows, shall
be classified as “recorded.” A tran-
seribed delayed broadeast of a network
program, however, is not classified as
“recorded” but us “network.” A live pro-
gram produced by the station and re-
corded or filmed for later broadeasting
by the station shall be considered a live
program.

A live program (L) is any local pro-
gram which uses live talent primarily.
whether originating in the station’s
studios or elsewhere. Programs furnished
to a station by a nelwork or another
station, however, are elassified as “net-
work.” A program utilizing mechanical
reproductions less than half the time is
classified as “live”; otherwise it is classi-
fied as “recorded.” Programs in which
the live talent employed is incidental to
the presentation of mechanical reproduc-
tions, as in so-called “disc jockey” shows,
shall be classified as “recorded” and
nol “live.” A live program produced by
the station and recorded or filmed for
later broadeasting by the slation shall
be classified as “live.”

A commercial program (C) is any
program all of the time for which is
purchased by a single sponsor, or by two
or more sponsors each of whom pays
for a portion of the total program time
rather than for announcements within
the program. A participating program
(P) is any program, not classified as
commercial under the foregoing defini-
tion, which is interrnpted by one or
more spot announcements (as defined
below). A nectwork program shall be
classified as “commercial” if it is com-
mercially sponsored on the network or
contains announcements originated by
the network on behalf of participating
sponsors, even though the particular sta-
tion is not paid for earrying it—unless all
commercial announcements have bheen
deleted from the program by the sta-
tion. Cooperative programs furnished to
its affiliates by a network which are
available for local sponsorship are sus-
Laining programs if no loeal sponsorship
is involved, but are either commercial or
participating comimercial programs, as
defined above, where there is local spon-
sorship.

A local alternately-sponsored program
retains the classification commercial if
the time is sold to a single sponsor and
the program econtains no more than one
“cross-plug” for the alternate sponsor.

A sustainmg program (S) is any pro-
gram which is not interrupted by a spot
announcement (as defined below) or the
time for which is not paid for by one
Or more SpoNSors.

A spot announcement (SA) is any

BROADCASTYT ENGINEERING



“W@ D 0 M ore J ObS « o B@tt@?ﬂ with Videotape® Recording. Business

is better than it’s ever been and we have a smoother, more efficient operation,” sums up Al Beck.
“For us, Ampex VTR is a basic piece of equipment that fit into our operation right from the
start. It’s no ‘sacred cow’ to us; everyone here operates it. And essentially, it gives us a whole
crew of operators plus announcers . . . a real problem-solver when it comes to scheduling per-
sonnel. From an operating standpoint, it’s tremendous. Today, for instance, the boys are
knocking out 15 1-minute commercials. And we have scheduled as many as 63 recordings in
one operating day. I wouldn’t want to go back to operating without an Ampex.” = ¢ « « Ask
Ampex today for specific station histories of the Videotape Television Recorder as a basic
money-making component of any competitive TV facility. Ask, too, about Ampex financing

and leasing arrangements. Write Department EB.

AMPEX PROFESSIONAL PRODUCTS COMPANY » 934 CHARTER ST., REDWOOD CITY, CALIF. + AMPEX OF CANADA LTD., REXDALE, ONTARIO
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announcement, meluding a promotional
announcement, for which a chargs s
made and which is not part of the con
tinuity of a commercial program, as d.
fined above; or any announeement which,
by express or iniplicd agreement between
the applicant and a sponsor assumes in
fact the character of a puid coninereial
announcemen! (such as “bonus” spots,
“per inquiry” spots, promotional an
rouncements containing sponsor indenti-
fication, or “trade oul” spots involving
a barter arrangement). Time signals,
weather announcements, and station
wdentification announcements ure classi-
fied as “spot announcements” if they
come within either of the two foregoing
categories; otherwise, they are not classi.
fied as announcements except for station
identification announcements which refer
lo or mention the name of any business
concern beyond the mere name of the
station licensee (i.e., the cxact name of
the applicant hercin), in which casc
they are classified as “spot announce-
ments,”

A non-commercial spot announcemnent
(NCSA) is an announcement which is
not paid for by a sponsor and which is
devoted to a non-profit cause—e.g..
Government Bonds, Red Cross, Public
Health, civie announcements, ete. Gov-
ernment Bond, Red Cross, civie and
similar announcements for which the sta-
tion receives renumeration should not be
classified as “non-commercial spot an-
nouncements” but as “spot announce-
ments.”  Promotional  announcements
which are not “spot announcements”
within the above definition should not
be classified. Participating announce-
ments should be classified as “spot an-
nouncements.”

Concurring Statement of Chairman
Frederick W. Ford

I concur in the above proposed form,
however, I would prefer that the provision
made for a composite week be eliminated
and that item 7 be further broken down
better to reflect the actual programs pro-
posed and broadcast as well as the number
of weeks involved. Specifically, column 3
should be divided to show the number of
weeks the program category was broadcast
and the time per week it was broadcast.

Concurring Statement of Commissioner
Rosel H, Hyde

I concur in the issuance of the Notice of
Proposed Rule Making, Docket No. 13961,
for the purpose of obtaining comment.
However, I have misgivings concerning
certain phases of the procedures proposed
and the possible overall implications of the
same which it seems appropriate to state
in conjunction with the issuance of the in-
vitation for comment.

The approach, however well intended, in
which the licensing authority endeavors to
prescribe certain guidelines for the pro-
gramming of stations would seem to as-
sume responsibilities which should remain
as the clear responsibility of licensees. The
more the agency gets into this business, the
more impossible its position is likely to be-
come., It could find itself being held re-
sponsible by the public in matters involv-
ing creative effort, taste and opinion,
which it would be hopeless to deal with
aside from the traditional objections
against government intervention in such
matters and the specific prohibition of
Section 326.

I am also concerned that this attempt to
give direction may tend to limit rather
than expand the potential of broadcast
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services. The concept which requires a de-
termination of the tastes, needs and desires
of the community or service area and the
reduction of the same into a written for-
mula for submission to the Commission
seems most difficult of application. Does it
assume that a definitive statement of ac-
tual needs can be posted for each commu-
nity to be used as scme kind of a standard
for the weighing of the service of all
broadcasters serving the community? If, on
the other hand. it means submission of an
applicant’s opinion or judgment as to a
community's needs, how can the agency
undertake to approve or disapprove?

My suggestion is that it would be more

appropriate to recognize that there is al-
wayvs a general neced in every community
for information. public understanding of
local and national issues, for entertainment
as such, the enhancement of cultural inter-
ests and, of course, the serving of economic
interests. The possibilities and opportuni-
ties for service would seem to be as great
as the imagination, creative ability, dedi-
cation and resources of the applicant would
permit. It would be agreed, I am sure, that
there is always a need for better under-
standing of the values on which society has
been established; always the need for mak-
ing the educational message more interest-
ing, and always a need for making infor-
mative presentations more effective. There
is, it scems to me, a need for diversity and
competition as opposed to conformity and
sameness which, I fear, would be the
product of prescribing guidelines and for-
mulae.
. My suggestion in respect to the applica-
tion form would be that the Commission
should put more emphasis on the showing
it requires of the applicant as to the effort
it makes to provide a successful and useful
service. It seems to me that information as
to an applicant’s methods and means of ob-
taining and developing program material,
evidence as to the provision made for con-
tinuing study, research, experimentation
and consultation in search of good pro-
gramming would be relevant and more
significant than statistical analyses of past
and proposed programs. I would further
suggest that more emphasis should be
placed upon the provision made by the ap-
plicant to insure the integrity of its serv-
ice. It seems to me the Commission might
require specific information as to how an
applicant insures that it is fully informed
and that necessary safeguards are main-
tained regarding all matters accepted for
broadcasting.

Recorded Tape

Starts on page 38

the layers so firmly stuck togetlier
the the only obvious way to get it
off the hub was with a hacksaw.

A large percentage of tape cohered

to a lesser degree. When playved back -

al 15 ips, Lthe layers separated will
a “tearing” noise audible several
feet from the machine. This irregu-
larity caused very high fluller in the
reproduced  program. Oxide and
binder debris of a dustlike nature ac-
cumulated near guides and heads
A re-play of the same tape showed
no flutter, since the layers no longer
cohered.

Rapid rewind of this stuck-to-
gether tape prior lo actual play-
back proved to be a bad idea. Physi-
cal damage to the tape was oflen
severe. As a result of this observa-
tion, tapes were always run through
at 15 ips prior to use. The tape more
nearly matching the color of our
1960 tape did not exhibit as wmuch
sticking of layers.

There did not seem to be any oh-
served  difference between  tapes
whose ends had been secured and
those whose ends had been allowed
to be free. Quite possibly this would
have been different had the tape
boxes been handled physically dur-
ing storage instead of remaining in
a fixed position.

Some of the tapes had paper or
plastic leaders affixed to the ends.
These made no difference in the con-
dition of the tapes if the leaders
were loward the periphery of the
reel. Leaders at the hub end pro-
teeted against the loading-slot cor
rugatious, but a few turns of mag-
netie tape would have served just as
well,

The story is different for the case
of leader tape spliced within the
body of a recording for the purpose
of separating or identifying parts of
it, In all cases, plastic leader tape
caused no trouble. But paper tape
liad sometimes “crinkled” and the
layers of magnetic lape adjacent had
“set” in complemenlary ecorruga-
tions. This was mainly noticeabls
ir  the lightlv-wound “tail-out”
reels.

No real trouble due to splices was
observed. Occasionally one would
cause a momentary disturbance as it
wound away from an adjacent layer
on the supply reel, but in each case
re-plav  was salisfactory. Bear in
mind that all splices were made by
professionals with proper tools and
material.

The tapes were stored in steel cab-
inets in normal air conditioned area.
Temperature was held fairly con-
stant but no real degree of humidity
control was kept. There seems to be
a damaging effeect when humidity
shock oceurs. Again, today’s newer,
Larder binding design and Mpylar
hase tapes will survive these detri
menlal effeets.

Conclusion

The deterioration of the ten-year-
old cellulose acetate tape that was
examined seems to be typical. Other
sources of information report the
same general data. The conclusion
must be that this type of magnetic
tape should not be considered where
permanence or prograin is a prime
requirement, Undoubtedly record-
ings would be irretrievable in the
same manner that we have lost much
of the footage of early motion pic-
ture films.
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TEKTRONIX
5-INCH WAVEFORM MONITOR

DUAL MASTER . s
for Television Broadcasters

MONITOR

Rack-Mount Model Type RM527 - Portable Model Type 527

In a rack or console, this new Tektronix Waveform
Monitor adapts easily to your control applications.
For example, in addition to conventional two LINE
® and two FIELD displays, you can choose from three
calibrated time-base rates—at 0.125 H/CM, at 0.025 H/CM with 5X
Magnitier, and at 0.005 H/CM with 25X Magnifier—which eliminates
the need for time markers.
You can use the dual inputs differentially.
And you can observe bright displays at 4-kv accelerating potential
over a full 7-centimeter by 10-centimeter viewing area.

Adaptable and versatile, this new Waveform Monitor also features:

o backporch dc restoration, with no color-burst distortion,

MASTER « sensitivity from 0.25 volt minimum to 1.6 volts maximum for 140
MONITOR IRE units,
» response flat from zero to 5 megacycles, 41 db, or new IRE Roll-
off,

« amplitude linearity within 19 over full 7-cm of vertical deflection,
« internal voltage calibrator at 0.714 or 1.00 volt, £=1%, with long-

14" to 17" term accuracy,

commercial picture « field-shift pushbutton control, -
monitor . . |
« electronically-regulated power supplies. é ~ g &;@
(e
The Rack-Mount Model is 8" high, L4 . ¢ .&‘
163" wide, 16" deep, weighs 30 pounds. ¢ o6 = i @éy
Type RM527. . . . . $1075 Pt
The Portable Model is 9% high, i
84" wide, 16%," deep, weighs 27 pounds. *Field case pictured
Typeb27. . . . . . .. $1000* is available at addi-

(prices f.0.b. factory} tional cost.

2-RM527's stide mounted 2-527's cradle mounted

8" commercial
picture monitor

For a demonstration of the all-around adaptability,
operating convenience and dependability of

Te k '.ro n "x ’n c either model of this new video waveform monitor,
4 * call your Tektronix Field Engineer.
p. O. Box 500 + Beoverton, Oregon
Phone Mlichell 4-0161 * TWX—BEAV 311 + Cable: TEKTRONIX

TEKTRONIX FIELD OFFICES: Altuguerque, N Mex - Al « Baltimors - ston r Mass. « NY - cag d « Ch dhio » D. n.
Denver, o » Detroit (Lathrup Viliage) M Endicott N . « Houst Texas » a K M 0 - Los Angeles, Cali ea t Lo ngeles,
Encino - West Los Angeles) + Minneapolis, A - Montr Q n + Ne ty Ar ert NY, » . N.J) -« Or . a. + Phoenix tsdale) Ariz
Poughkeepsie, N.Y. + San Diego, Calif. » ra Palo A ahf. - . S . W da ana E ] Al dale, Va.)

TEKTRONIX ENGINEERING REPRESENTATIVES: Haw v r Port . atile, Was t re ed in twi tr oy fied g or zation
in Europs please write Tektronix lnc,, Victoria Ave., St. Sampsons, Guernsey C.l., for the address of the Tektronix Representative in your country.

SEE THE TYPE 527 AT BOOTH 28B, N.A,B. SHOW
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A new name for an old column, formerly "Technical Hints,"
"Cues and Kinks" will be a regular monthly meeting place for the
minds and experiences of our broadcast engineers. This area is
yours, fellows. Contribute your pet project for the benefit of others.
Mail your time-saving, problem-solving circuit or idea to: Cues and
Kinks, Broadcast Engineering, 1014 Wyandotte St., Kansas City

5, Mo.

Cue and Kink No. 1:
Broadcast Tube Identification.
T'm suve if you were to ask any
visiling consulling engineer who is
performing a proof of perforinance
on the slation, his favorite gripe is
the lack of proper identification and
records of replacement tubes, new
or okl. Cheek vour area where lhe
vacunum {ubes are slored. Throw
zway the small tubes that vou can-
not depend on. Separate a special
marked closed area for new lubes
only. Creale a card file or record
book on power tubes and rectifiers.
Detail liours of service, date of
service, date oul of service. Accur-
ale marking of tube code numbers
and dales on lubes help identifica:
tion. Eliminale guess work, time and
expense by proper  preparation,
stocking, invenlory and complete
records of broadeast serviee tuhes.
A Coxsvrting ExcINerr

Cue and Kink No. 2:

Plant Air Conditioning Records
When the 1961 air conditioning

scason begins, Columbia Broadeast-

g System, Ine., New York, for the

first time will be able to measure ex-

actly how mueh chilled water for

The Pollux Btu meter.

50

cooling is being consumed by each
of two separate CBS divisions.

This informalion is a prerequisite
for determining how much of the
cost  of this service should be
charged to each division and for
measuring the overall cost, per Btu
ton, of chilled water used in the air
conditioning system.

The scope of this building manage-
ment problem is more clearly under-
stood when 1t is realized that the

two CBS divisions are physically
separate from each other. Although
consuming chilled

water from a

R == A
The CBS Radio Building in New York City.

common source, they are in differ-
enl buildings of CBS’ multi-building
Manhattan headquarters.

The chilled water, in fact, is
piped beneath busy 52nd St from
the CBS Radio Building at 49 Easl
52nd St., which houses the refrigera-
tion plant, over to the main building
at 485 Madison Avenue.

The data required to find oul
who should pay how much in this

two-building situation and to deter-
mine over-all cost of the air-condi-
tioning service will be obtained from
a Pollux Mechanieal Btu Meter.
Pollux Btu melers are distributed
in the United States and Canada by
Air Conditioning Equipment Corp.,
New York Cily.

Although Pollux Btu meters are
designed to measure consumption of
either hot water for heating or
chilled waler for cooling, the meter
at CBS has the sole function of
measuring chilled waler in air con-
ditioning. With this meter, building
managemenl at CBS need only read
the meter dial al regular intervals
lo assess proper charges to each di-
vision. Presenl plans anticipate
nionthly billing for Btu consupmtion
based, of course, on monthly meter
readings.

Industry News

NAB President Sees
Broadcasting as a Profession

President LeRoy Collins of the
National Assu. of Broadeasters said
recently that the radio-television in-
dustry must be developed as a pro-
fession lo “reach a pinnacle of re-
sponsibility we can all be proud of.”

Addressing a luncheon at the
Sixth Annual Conference of State
Broadcasting Assn. Presidents. the
former Governor of Florida said:

“Broadcasters, for better or worse.
indecd have in their hands the most
powerful means for inflience ever
known to man. How they use it de-
pends  upon broadcasters, them-
selves.

“Broadcasting, as I see il, is an
art, not a eraft. It must be developed
1s a profession, nol as a trade, The
artist—the professional man-—has a
higher vesponsibility than being a
sharp operator in the market place.

ITA Appoints Marketing VP

Bernard Wise, president of ITA.
Ine, has announced the election of
R. Paul Comistock, Jr., formerlv of
Textron clectronics, to the newlv
created position of vice-president.
director of marketing. Mr. Com-
stoek’s responsibility will be to co-
ordinate the sales and marketing ae-
tivilies of the three divisions of ITA
—broadcast, government and indus-
trial, and International.
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MULTI-V ¥
FM ANTENNA

For Multiplex or Standard Service

‘Zzodlou ) /’Hnuir &aliwu !

Sl Offe and Stedivr. Stivaton [lare Htel
Leston 16. Wass. Il CO 7.7080

General Offices und Treansmitter 750 South Si.
Loston 53, Wass. Tl TW 3.7080

wicln B

AM 1330/ FM 102.6

January 22, 1960

Andrew Corporation
P.O.Box 296

Westwood, Massachusetts
Attention: Mr. John Wyman

Gentlemen:

As you know we recently purchased one of your six-bay
Multi-V FM broadcast antennas, and over 1000 feet of your
H-1 Heliax for use on our new FM installation on the WBZ-

TV tower.

Qur choice of the antenna was based on our previous
experience with antennas ol this type, which have always
We are happ+ to sav that our new
antenna and co-ax are exceeding our best expectations, and

performed very well.

T L S multiplex transmissions.
e
We do not hesitate to recommend highly this Multi-V Antenna
to any broadcaster proposing new or improved FM facilities.
Yoyrs truly, ,
Aehd £ Kiye
Richard L. Kave
Station Manager
/ RLK:chn
L) @ Ao Spacial Pockyrand Mhie Vi WORE Mhsie' Service Ine
e |

"exceeding our best expectations"

The ANDREW Multi-V is the standard of
the industry. Over 353 Multi-V units have
been installed to date, accounting for more
than 50% of the stations presently licensed.
Installations have been made in all climates
and service is uniformly acclaimed both for
standard and multiplex operation. De-icers
are available for use when icing conditions

*U.S. PATENT 2,637,533 — Exclusive ANDREW design

giving excellent coverage for both cur main channel and our

occur and can be added to units already in
service. Similarly, the VSWR tuner can be
added to existing installations without
modifying the antenna.

A new warchousing program assures
quick deliveries of all standard units. You
are invited to consult us on your FM
antenna system requirements.

Measured VSWR on a 16-boy production unit. Note band-
width, VSWR tuner, Type 19893, is available for tuning
out tower effect, thus, assuring optimum performance
and eliminating need for field tuning individual bays.

16-BAY MULTI-V ANTENNA

26— T 17 7T ]_I_I —TT T—

22

18
1.6
14—
1.2

1.0
103 104

VSWR

105
FREQUENCY IN MC

107

Boston -

ANTENNAS -
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WWW.americanradiohistorv.com

New York -

HELIAX
the flexible air dielectric cable

HELIAX is the preferred cable for FM. Low VSWR,
greater mechanical strength and flexibility have
made it the favorite of broadcasters. Available in
continvous lengths in diameters up to 3% inches.

Andeerw

P.O. Box 807, Chicago 42, lllinois
Washington + Los Angeles -

ANTENNA SYSTEMS + TRANSMISSION LINES

Toronto
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Industhy Newa

Bleeksma Named

Vice-President at Ampex

= Pieter van den
Berg, chairman
of the board of
the North Amer-
tcan Philips Co,,
Iuce.,, has an-
nounced the ap-
pointment of Jan
Bleeksma as vice-
president in
charge of manu-
facturing of Am-
perex Electronic Corp., Hicksville,
L. I, N. Y. Mr. Bleeksma’s former
position was plant manager.

A wholly owned subsidiary of th.
North American Philips Co., Am-
perex is engaged in the research and
development, manufacture and sales
of electron tubes and semiconduc-
tors for defense, communications
and broadeast industry.

Bleeksma

NAB Opposes UPI Bid
For Radio Channel

The National Assn. of DBroad-
casters has asked the Federal Com-
munications Commission to reject a
request by United Press Interna-
tional for exclusive use ol a special
radio band for covering news events
with two-way radio equipment.

THE FINEST OF ITS KIND

SINGLE FREQUENCY AND BROAD-
BAND FM RECEIVING ANTENNAE

HIGH GAIN YAGI, CUT TO YOUR FRE-
QUENCY FOR LONG DISTANCE PICKUP.
HEAVY DUTY DESIGN FEATURING ALL
STAINLESS STEEL HARDW ARE.

Literature on request.
Send 30¢ for booklet
on FM Antennae and
FM Reception.

Co.

WETHERSFIELD 9, CONN
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The NAB said in comments filed
with the FCC that the 25 kilocycles
of frequency space (161.625-161.650
Mec) sought by the news service are
part of a frequency band the FCC
has proposed for exclusive use by
broadcasters for remote control pick-
ups. It added that the 150 kiloeveles
(161.625-161.775) the FCC has pro-
posed for such use in itself is in-
adequate,

“Broadcasters are in necd of more,
not less, frequencies in this area,”
the NAD statement said. “. . . Ad-
ditionally, chanunels for remote pick-
up broadcast service should be on
an exclusive basis in order to assure
freedom from harmful interference.”

“Unlike  UPL” it added, “the
broadcaster’s nced for remote pick-
up frequencies is a conslant one,
not 1solated to the special events

Lest Answer is
Hueyﬁ’élw; 3 PHILLIPS, INC. 1
—the most dependab Jource o
g Equipm i
tion of Control &

- e industry.
* m;h - ws S —l

Obstruction Lightin

1 lec

—the widest se
Alarm Apparcty
- me

Model LC 2076

For 4 towers with “A-2" or “A-3" light-
ing, FOUR CIRCUIT FLASHER, PHOTO
CONTROL with 20 ft. remote photo-tube
cable. 115/230 V (indoor housing).
MANY OTHER MODELS AVAILABLE
Visit us at the NAB Exhibit Hall
Wrile for literature on your specific prodlem
— HUGHEY & PHILLIPS, INC. -
l Manufacturers of i

300MM Beacons, Obstruction Lights, Photo-
Electric Contrals,
Junction Boxes, Microwave Tower Light Con-

l Beacon Flashers,
I trol and alarm Systems, Tower Isolation Trans l

Special

formers. and Complete Kits for: Tower
Lighting, Sleetmelter Power and Control.

3200 N. San Fernando Bivd. Burbank, Calif.

b e e —

category. Admittedly, the degree of
utilization of broadcast remote fre-
quencies will varv. However, in its
proposal UPI has failed to take into
account that the veryv occasions
which give rise lo ils need for mobile
frequencies are the same occasions
that demand maximum mutilization
of broadcast remote pickup fre-
quencies.’

The NAB suggested that Ul'l's
needs might be satisfied by develop-
ment of “offset” frequency opera-
lions in the industrial services—use
of a frequency at less than full chan-
nel separation.

RCA Offers Simplified
Tape Recorder for
Closed-Circuit TV Systems

A simplified television tape re-
corder, designed for use in educa-
tional, industrial, military and other
closed-circuit T'V systems, is an-
nounced by the Radio Corp. of
America.

The new odel will scll  for
roughly half the price of standard
television tape recorders used in
commercial broadeasting.

The RCA black-and-white tele-
vision tape recorders now in use are
available for $49,500.

This should give added impetus
to the growing educational television
market where it could be used to
record for playback at any future
time the lectures and demonstra-
tions of gifted instructors, the com
pany reports.

Papers Requested for
AES Fall Convention

The thirteenth annual Fall Con-
vention and Technical Exhibit of
the Audio Engineering Society will
be held Oct. 10-18 at the Hotel
New Yorker in New York City.

New developments in audio pre-
sented at AES conventions receive
world-wide attention from industry,
government and audio engineers.
The present-day cultural and tech-
nological significance of the field em-
phasizes the need for a constant up-
to-date exchange of information
among professional audio engineers.
The Fall AES Convention provides
this opportunity.

The Committee on  Technical
Papers is now accepting inanuscripts
for the four-day convention. Com-
pleted papers received by Aug. 15
will be reprinted before the conven-
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tion. Manuseripts are also consid-
ered for publication in the Journal
of the Audio Engineering Society. New
Abstracts of all papers lo be in-
cluded in the progranm must be sent Compact
Lefore Aug. 15 to: Iermon IL
Scott, Chairman Convention Com- Telemetr
mittee, AES, 111 Powder Mill Road, y
Maynard, Mass. R o
Some topies suggested by the ecel ¢ er
committee are: e I , 1 f
Disc Recording and Reproducing (pick- ls ea or
ups, recording heads, effect of vertical an-
gles); Magnetic Tape Recording (reproduc- (]
ing heads, tapes, decks, electronics, tape o 1 e
cartridges, tape duplication); Loudspeakers
and Systems (single speakers, multi-unit e
speakers, best speaker characteristics for 2
stereo, measurement of characteristics); nsta' atlons
Artificial Reverberation; Stereophony
(discs, magnetic tape, multiplex systems);
Architectural Acoustics (characteristics for
stereo, studio, living rooms, auditoria, re-
verberation, sound re-enforcing, special re-
quirements for stereo, stereo microphones,
microphone placement); Amplifiers (tubes,
transistors, transformers and other circuit
elements); Standards of Measurement and
Performance.
Also, Electronic Musical Instruments
(tone generation, synthesis, modification);
Speech Analysis and Synthesis; Compres-
sion and Expansion; Bioacoustics; Psycho-
acoustical Engineering (subjective aspects
of sound reproduction, why audible results
do not always agree with measurements);
Other Audio Applications (sound re-enforc-
ing systems, hearing aids, industrial and
school systems, industrial noise); Tuners
(AM-FM effects of bandwidth on fidelity,
effects of time delay in multiplex stereo
systems, distortion and crosstalk in multi-
plex stereo systems.)

FEATURES AM NOISE LIMITER,
s Yeie ot CARRIER OPERATED RELAY

Television Tape Recorder

Ampex Corp. announces the intro- .
duction of a new lelevision tape re- The Nems-Clarke Type 1907 Compact Receiver measures only

corder specifically designed exclu 19” x 16” x 3'/2" and weighs only 25 pounds. Its rugged and com-
sively for closed circuit, non-broad- pact construction makes it an ideal module for mobile Telemetry,
Surveillance and Monitoring Installations. Designed to tune over
the range of the receiver in two bands: 30 to 60 mc and 60 to
260 mc, it can handle AM-FM & CW signals.

T TS CARERNT

A carrier operated relay provides
carrier-on, carrier-off control of

wes* !3‘ | auxiliary equipment and an AM
R o =3 Noise Limiter provides clipping
'I];",““a'y' action of the detector signal
K ®  aaaa. voltages.

A spectrum display unit can be
supplied as an auxiliary unit to
provide visual indication of signal

characteristics.

Section of rack showing relative

space occupied by the Type 1907 . )

Receiver in a telemetry installation. For detailed information and

cast applications in  educational, ) cpmplete performam.:e specifica-
industrial, and governmental fields. {space requirement only 3%2") tions send for bulletin.

In 1956, Ampex introduced the
first commercially acceptable video-

tape recorder for broadcast use. ‘J.___
Ampex will continue development II’” A DIVISION OF VITRO CORPORATION OF AMERICA

and manufacture of standard broad- propucers of NN IEMS-CITLAR K E cauirment
cast video tape recorders. 919 JESUP-BLAIR DRIVE, SILVER SPRING, MARYLANO / 2301 PONTIUS AVENUE, LOS ANBELES 64, CALIFORNIA
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7 Symmeira-peclk

USERS

Over 475 AM, FM and TV stations throughout the world have —

® |ncreased normal effective voice power up to 2% times.
® Improved overall limiter and AGC amplifier performance.
® Symmetrized non-symmetrical audio peak excursions.

Symmetra-Peak is a special passive network and its function is not
duplicated by limiters or AGC amplifiers. Thus, Symmetra-Peak gives up
to 4 db additional boost in station coverage. Order today or get a first-
hand report by writing for a list of Symmetra-Peak customers in your
own area.

ANOTHER FIRST BY THE DEVELOPER OF
CSSB AND FULL RANGE AM STEREO

Price: $295.00 FOB Freeport, New York.

KAHN RSEA‘RCH I.A.BORATOIUES, Inc.

81 South Bergen Place, Freeport, New York, FReeport 9-8800
World Wide Suppliers of Modern Communications Systems

MORE FLEXIBILITY ... BETTER PERFORMANCE ... HI QUALITY PICTURES with
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| Thé 'Nsw"

SARKES TARZIAN&%
S A 880 S
STUDIO CAMERA

Even inexperienced operators are getting excellent results
with the new 880. Handles like a big camera; weighs 60 pounds.
Designed and built by broadcasters for broadcast
application. Especially suitable for newscasts . . . weather
shows . . . product commercials and the like. Unusually

low operating costs, as well as low original investment.

Broadcast Equipment

SARKES TARZIAN INC fsoe,

! east hillside drive « bloomington, indiana Division
o edison 2-7251

NAB Urges Continuvance of
50 Per Cent TV Tolerance

The National Assn. of Broad-
casters has filed comments with the
Federal Communtcations Commis-
sion on the agency’s proposal which,
in part, would reduce the allowable
tolerance of television frequency
devialion monitors from 50 to 10 per
cent per 30 days operation.

Under this proposed rule making,
NAB said, an undue hardship would
be placed on television stations hav-
ing equipment rated at 50 per cent
tolerance in tvpe approval accepted
by the Commission. The proposed
10 per cent tolerance would require
replacement or modification of fre-
quency monitors now in use by tele-
vision stations.

The Commission plans to incor-
porate this tolerance change under
a proposed modification of Section
3.690 which also would grant tele-
vision stalions permission to use ex-
ternal frequency measuring sources
for comparison with actual operat-
ing frequencies 1o insure compliance
with FCC prescribed tolerances.

In filing the comments, NAB ex-
pressed general agreement with the
proposed modification, but recom-
mended that the 50 per cent toler-
ance facltor previously in use be
continued, in place of the 10 per
cent tolerance in frequency measur-
ing devices.

New Officials Named
At Houston Fearless

Houston Fearless Corp. president,
B. J. Shillito, has announced the ap-
pointment of Frank Nichol, presi-
dent of the company’s Federal Div.
in Boslon, as executive vice-presi-
dent of the corporation.

Fred C. Mehner, former vice-
president, board member and gen-
eral manager of Acoustica Asso-
ciates, has joined the Horkey-Moore
Associates division of Houston Fear-
less Corp., as administrative general
manager, according to Edward J.

Horkey, HMA president.

Collins Elects Vice-President

Collins Radio Co.’s board of direc-
tors has elected Robert P. Dutton
as vice-presidenl, government rep-
resentalion, the company president,
Arthur A. ( ‘ollins, has announced.

Dutton, who was formerly man-
ager of Collins’ Washington, D. C,,
office, will continue to serve in thal
city as Collins’ management repre-
sentative,

BROADCAST ENGINEERING



Low-Band TV Transmitter
To Be Installed in Canada
Arrangeiments have been com-
pleted for the building and installa-
tion of the most powerful low-band
television transmitter in North
America al the Canadian Broadcast-
ing Corp.’s new station CBXT-TV,
in Edmonton, il was announced by
J. D. Houlding, president, RCA
Vietor Co., Ltd., Canadian subsid-
iary of the Radio Corp. of America.
Mr. Houlding said that the new
CBC transmitter will be capable of
hroadeasting with an effective radi
ated power of 318 kilowatls, which
is almost double that of any low
band station (covering Chaunels 2
to 6) in Canada and three times as
powerful as any in the U. 5.
“While signal power of low-band
transmitters is limited by interna-
tional agreement to 100 KW within
250 miles of the Canada-United
States border,” Mr. lloulding point-
ed out, “Edmonton, by its geograph
ical location, avoids this ruling, and
the CBC is using the increased
power to give exceptionally wide
coverage.”

Fairchild Merchandises
On Direct Mail Basis

Donald Plunkett, president of
Fairchild Recording Equipment
Corp., has announced that as part
of a program of opening new ave-
nues of distribution for high fidelity
components, the Ieath Co. of Ben-
ton Iarbor, Mich., would merchan-
dise ou a direct mail basis some of
the company’s produets.

Included in the merchandising
plan are the recently introduced
Fairchild 440-2K Turntable Kit, the
base for this turntable, the 4+40CBW,
and the new 500 anti-skating arm
transport and SM-2 cartridge.
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See the New MOSELEY

® FM MULTIPLEX SUBCARRIER GENERATOR

® RADIO REMOTE CONTROL SYSTEM

N. A. B. CONVENTION
WASHINGTON, D. C.

MOSELEY ASSOCIATES—P.O. Box 3192, Santa Barbara, Calif.
WOodland 7-1469
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Continental'a
TYPE 314D
1 KW AM TRANSMITTER

BUILT-IN CUT-BACK
to 500 or 250 watts

=

Power cut-back is optional; may be accom-
plished by remote control. It's one feature
that sets this quality transmitter apart from
all others. 75”7 high; 32" wide; 32” deep;
weight: 1100 Ibs.

write for details and competitive pricing

MANUFACTURING COMPANY
4212 South Buckner Blvd. Dallas 27, Texas

IS8T - uBsiDIARY OF LING-TEMCO ELECTRONICS, INC.

the New and Complete series of

12.5mm /1.4
12.5mm /1.9
15.8mm /1.4
25mm /1.4
25mm §/1.9
50mm /1.4
All available in C-mounts

50mm £,).9
75mm f/1.4
75mm #1.9
75mm $/2.5
150mm £/4.5

Write
for further details, prices,
and your project
requirements
to

ICHIZUKA

OPTICAL IND. CO., LTD.

designers - manufacturers - exporters

568, 2-CHOME, SHIMOOCHIAL, SHINJUKU-KU,
TOKYO, JAPAN
CABLE ADDRESS ;: "MOVIEKINO" TOKYO

eoo.0ne of Japan's foremost optical compa-
nies . . .. the only firm presenting wide range
of quality lenses for 1&6mm - ITV in Japan
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PROGRAM LINE AMPLIFIER

A compact, completely self-contained high
quality medium power amplifier for program
line feed has been produced by Hughey &
Phillips, Inc., and is available through Gray-
bar Electric Co. Employing only two vacuum
tubes, the model LA-429A amplifier provides
a power output of ten watts and requires
only 32 inches of rack space.

The performance of the LA-429A is said
to exceed the requirements for feeding wired
music circuits, and the modest cost and
space requirements make it ideal for voice
intercept networks, or time and weather
service.

The chassis contains mounting arrange-
ments for a cable equalizor and an output
distribution network for feeding 20 lines., A
total of 100 lines may be fed by a single
amplifier.

For complete information request bulletin
HPS-158 from the Graybar Electric Co., or
the manufacturer, Hughey & Phillips, Inc.,
3200 N. San Fernando Blvd., Burbank, Calif.

G-E DEVELOPS NEW MONITORS
FOR BROADCAST STATION USE

A new series of quality television monitors
has been developed by General Electric Co.,
Syracuse, N. Y., to fill the varied needs of
TV broadcast stations.

The versatile models have been function-
ally designed to combine attractive styling
and easy accessibility to all parts, and they
operate with any standard monochrome cam-
era.

For maximum flexibility in filling broad-
cast industry needs, the monitors are pro-
vided in cabinets or rack mounting, and in
three screen sizes, 14, 17 and 2l-inch.

»
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FRICTION FREE TAPE REEL
A new friction free tape reel, designed to
achieve the smooth and tight winding of
tape that has long been desired by the re-
cording industry, is being offered by Pro-Tex
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Ree] Band Co., 200 Film Bldg., Cleveland 14,
Ohio. A finely embossed design on the in-
ner surface of both reel flanges is said to
reduce reel-to-tape friction by 98 per cent
on a solid flange reel, and additional re-
duction is attained on reels with flange
ports.

The especially designed embossing elim-
inates flat spots and portions of loose wind-
ing that cause an extended tape lash to the
recording and reproducing heads, which re-
sults in distortion.

NEW 35.KW TELEVISION TRANSMITTER

A new high band VHF 35-kw television
transmitter, designed to enable broadcasters
to achieve maximum effective radiated pow-
er with low-cost tube economy, has been in-
troduced by Radio Corp. of America, 30
Rockefeller Plaza, New York 20, N. Y.

Since the new equipment retains the basic
design of RCA’s 25-kw transmitters, it is said
that stations using such transmitters may
convert to the higher power at relatively low
cost. The transmitter, designated RCA TT-35,
uses air-cooled triodes similar to the type
5762 tubes, Air-cooled linear broad-band am-
plifiers are used for the visual carrier, and
air-cooled class C amplifiers for the aural
carrier. Each amplifier consists of a single
power stage using a cluster of triode tubes
in grounded-grid circuit.

Sounding Board

Starts on page 4

clock so that there was no question
as to the location of the minute hand.
In the other plans the clock 1s more
accurately located.
Berry Suive,
Head of Radio/TV
Dept.
Station WNTI-FNM
Centenary College
for Women,
Hackettstown, N. J.

Good point, and thank you—FEd.

Advertising rates in the Classified Section
are ten cents per word. Minimum charge is
$2.00. Blind box number is 50 cents extra.
Check or money order must be enclosed
with ad.

EQUIPMENT FOR SALE

Commercial Crystals and new or replace-
ment crystals for RCA, Gates, W. E, Bliley
and J-K holders; regrinding, repair, etc.
BC-604 crystals. Also A.M. monitor service.
Nation-wide unsolicited testimonials praise
our products and fast service. Eidson Elec-
tronic Company, Box 31, Temple, Tleé(%s(i i

FOR SALE—EQUIPMENT Harkins Multi-
plex Eguipment: FME-50 exciter with full
frequency output. SCT-2 dual-subchannel
generator for 49 kc and 67 kc. In good op-
erating condition. Sub-channel generators
have modulation and frequency monitors
with each. $1500 FOB. Charles Balthrope,
KEEZ, Tower Life Building, San Antonio.
Texas. 3-61 2t

New TV camera tubes—6198 or 5527—
$50.00. Alfred C. Denson WIBYX, P. O.
Box No. 122, Rockville, Conn. 3-61 3t

See our new line at N.A.B. May 7th, Wash-
ington, D. C.—Large screen waveform os-
cilloscope. High resolution viewfinder, 70
models video monitors. Miratel Electronics,
Inc., 1st St. S.E. & Richardson, New Brigh-
ton, St. Paul 12, Minnesota. 4-61 1t

50 KW Transmitter RCA 50D formerly used
by KNX. Complete with spares and emer-
gency generator at attractive price. Con-
tact Ted Denton, KNX, 6121 Sunset Blvd.,
Hollywood 28, California. 4-61 1t

AMPEX 400 single case portable. Manual
controls. (not solenoid operated), $250. Jon
Monsen, 1350 N. Harding, Pasadena, Calilf.

4-61 1t

Looking for cartridge tape equipment?
Keep looking but don’t buy until vou in-
vestigate the new SPOT-O-MATIC. The
first quality cartridge system at a realistic
price is now in production. For advance
information write, Sierra Electronic Enter-
prises, 6430 Freeport Blvd. Sacramento 22.
California. 4-61 1t

BUY, SELL OR TRADE

BUY — SELL — TRADE —Cameras, Lenses,

Telescopes, Amateur Radio Equipment.
Denson Electronics, Box No. 85, Rockville,
Conn. 3-61 3t

Will buy or trade used tape and disc re-
cording equipment — Ampex, Concertone,
Magnecord, Presto. etc. Audio equipment
for sale. Boynton Studio, 10 BE Pennsv]-
vania, Tuckahoe, N. Y. 4-61 6t

INSTRUCTION

1st Phone Exam pren course. Train now
in New York City. This is the successful
course formerly taught for years at other
leading NYC broadcast schools. Proven
Methods. Proven Results, Day and evening
sessions. Announcer Training Studios. 25
West 43rd St., N.Y.C. Oxford 5-9245. 4-61 3t

Professional Sewices

PAUL DEAN FORD

Broadcast Engineering Consultant

4341 South 8th Street Wabash 2643
TERRE HAUTE, INDIANA

VIR N. JAMES
Specialty
Directional Antennas

232 S, JASMINE DExter 3-5562

DENVER 22, COLORADO
Member AFCCE

HASKETT & VOLKMAN
BROADCAST CONSULTANTS
[ ]

7265 Memory Lane, Cincinnati 39, Ohio
WEbster 1-0307

* SYNCHRONOUS MAGNETIC FILM
RECORDER/REPRODUCER

¢ MAGNETIC TAPE RECORDERS

¢ NEW—THE portable MINITYPE syn-
chronous 13 1b., battery operated
magnetic tape recorder for field re-
cording.

THE STANCIL-HOFFMAN CORP.

845 N_ Highland, Hollywood 28, Calif.

Dept. B HO 4-7461

www.americanradiohistorv.com

BROADCAST ENGINEERING



RCA Image Orthicons

RCA Image Orthicons
can play a major role in
extending your telecast-
ing techniques beyond
previous concepts of
camera technology.

Designed and manufac-

tured by RCA, world-
famed in image orthicon development, this
stellar family includes special units for
extremely low-light-level work; others
that double for indoor or outdoor opera-
tion, or for both color and black-and-white.
There are image orthicons with special
sections to suppress “TV ghost”, high-
light flare, and other undesirable effects.
Each one delivers video information hav-
ing superlative resolution, high signal-to-
noise ratio, and remarkable fidelity.

Whatever your station’s requirements and
special problems, there’s an RCA image
orthicon designed to meet them. For in-
formation on specific types, see your
Authorized RCA Broadcast Tube Distrib-
utor. RCA Electron Tube Division, Harri-
son, New Jersey.

Facts About RCA Image Orthicons
Description

Designed for tape and B&W studio broadcast use
RCA-7295-A High resolution capability and very high signal-to-

noise ratio. Features new Field Mesh.

Superior quality, extremely high signal-to-noise ratio
RCA-7389-A ] For tape recordings and exceptionally high-quality

B88&W pickup. Features new Field Mesh.
—_ - - = =

Studio and outdoor pickup in B&W. The *‘standard”
RCA-5820 of broadcasting.

B 3 Fine performance in B&W studio cameras. Features
RCA-7293-A Field Mesh and anti-ghost, image-section design.

— ek — S
RCA-7513 | Precision construction for color and high-quality
B&W TV. Features Field Mesh.

High signal output—for studio or outdoor color or
RCA-4401 BAW light level situations. Matched sets for max.

performance in color cameras.

} B High sensitivity and high signal outpu 7For BAW
RCA-4401-V1 remote pickup at very low light levels.

The Most Trusted Name
in Television
RADIO CORPORATION OF AMERICA
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