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“DESIGN IT THE BEST YOU KNOW HOW
AFTER WHICH WE WILL PRICE IT”

This was the instruction from Gates management throughout the development of the BC-5P-2 5000
watt AM broadcast transmitter. That this directive became a reality is now history, as 218 of these
transmitters now operate world-wide. Several of the design features, responsible for this universal
acceptance, are listed below. In preparing this analysis, Gates recognizes that the items it omits
could be construed as weak points. Actually, this effort is to cover the points that are of major im-
portance to a buyer who is going to invest several thousand dollars for a 5000 watt transmitter.

TRANSMITTER SIZE: A prime objective was to fit the
transmitter into the smallest possible room size, while
staying within good engineering practice. There was no
sensible reason, however, to build it so small that: (1) it
is hard to service, (2) it runs hot, and (3) it cannot be
100%, self-contained. After all, few things are worse than
finding room and protection of life for an outboard high
voltage power transformer. BC-5P-2 is 100%, self-con-
tained in 3 cubicles, each with its own cooling system.
Floor size is 734" across and 39%” front to back. With
the 78" height, BC-51>-2 has a total cubage of 135.6, a
minimum for both good cooling and serviceability with
common sense ease.

TRI-UNIT COOLING: The BC-5P-2 features a special
3-cabinet cooling system consisting of blowers, each with
270 C.F. M. air capacity and Y4 H. P. motor, plus ceiling
suction fan. Blowers are shock mounted to assurc mini-
mum low frequency noise.

FULL TEE NET TANK:
Gates does not stop at the dotted line . .
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BC-51’-2 has a complete Tee network to guarantee meet-
ing FCC harmonic reduction figures. FCC rules say this
reduction is ‘‘as measured into a suitable load”. Gates
DOES NOT interpret a suitable load as an antenna
coupler with its own network. The BC-56I’-2 must meet
IFCC harmonic measurements at the transmitter output
terminals into a pure resistance dummy antenna. Nothing
else!

POWER AMPLIFIER COMPONENT VALUES: Last-
ing power is as important as output power. For this rea-
son, Gates has installed what we firmly believe to be the
largest power amplifier component list of any 5000 watt
transmitter made. To prove this, we list these values for
you to check.

Plate Tank Coil: Edgewound ribbon, Micalex in-
sulated, rotating type for tuning, 14" x 14" ribbon,
silver plated, 20 ampere rating.

. (below). The

Tank Vacuum Capacilor;: Jennings Model M volt-
age 15,000 volts. Current: 21 amperes.

Shunt Capacitor No. 1 Tee Network: Ceramic in-
sulated 5% Mica Type G3 rated at 15,000 volts
and 21-27 amperes.

First Tee Net Coil: Edgewound, ribbon Micalex
insulated, fixed tapped, ribbon 3/32" x 33" silver
plated, 15 amperes.

GATES|

A Subsidiary of Harris-Intertype Corporation
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Second Tee Net Coil: Rotating type continuously
variable edgewound ribbon, Micalex insulated.
Ribbon 14" x 14", Silver plated, 20 amperes.

POWER OUTPUT: Capable of 5600 watts, the trans-
mitter provides ample margin for losses incurred in di-
rectional arrays. The ability to modulate an easy 1009,
(note casy) is very important. The same modulator tube
complement is used in the BC-5P-2 as in the Gates
10,000 watt model and at the same plate voltage.

TUBE OR SILICON RECTIFIERS: Gates has both.
What should I buy? As silicon rectifiers cost more and
must never fail (they are not replaced like a tube) Gates
feels that the very best is necessary and demands 3 times
voltage and 15 times current safety factors. If the equip-
ment is operator-attended, such as with directionals, tubes
might be preferred.

TRANSFORMERS: The heart of any equipment. Here,
the number is important, as distribution of load has much
to do with transformer and transmitter heat. and heat has
very much to do with transmitter life. BC-5P-2 has a total
of 22 sealed transformers and reactors, spaciously dis-
tributed throughout the three cubicles. They are all made
for 50 cycle service —a 20Y%, bonus safety factor for 60
cycle users.

CABINET RADIATION: All broadcast transmitters
must pass critical cabinet radiation tests to obtain FCC
approval. To assure absolute cabinet radiation compli-
ance, the entire RF driver/tank and output network are
constructed within an 11 gauge aluminum housing.

GATES RADIO COMPANY WARRIS

INTERTYPE

coRpPORATION

Offices in: Houston, New York, Los Angeles, Washington, D.C.

In Canada: Canadian Marconi Company, Montreal o

Export Sales: Rocke International Corporation, New York City
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S ARKES TARZIAN

SOLID STATE TELEVISION
BROADCAST EQUIPMENT

ok &
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PULSE AND VIDEO DISTRIBUTION Any combination

of Tarzian solid state pulse and video DA’'s, plus power supply are housed
in 14-channel frame. Each position includes dual loop through input con-
nectors, three output connectors. Space provided for sync adder if required.
Substantial saving in power and space.

First broadcast quality studio camera to be fully tran-
sistorized—all circuits. 1.5” image pick up tube and 1”
vidicon tube . . . 35 mm optics . . . adjustable turret
tension contro! . . . plug-in printed circuit cards . . .
less than 20¢ per hour to operate . . . perfect for'80-90%
of your live programming.

STUDIO

CAMERA FILM

CAMERA

Specifically designed for television film and slide pick
| up. Fully solid state including preamplifier...1.5" image
. pickup tube and 1" vidicon tube . . . plug-in printed

circuit cards . .. 1% sweep linearity . . . 1.5% geometric

distortion . . . 35 mm optics.

Also available : Compact VIS-75 Solid State Vertical
Interval Switcher . . . VIS-88 Solid State Modular
Switcher ... Solid State Sync Generator ... Tran-
sistorized STL Microwave Relay ... Heterodyne
Microwave Relay.

Tarzian's space-saving solid state broadcast

S A RKES

equipment brings more dependability and conven-
ience to your day-to-day studio operation. And,
Tarzian's valuable system engineering assistance
is yours for the asking—no cost, of course. Call
or write for our brochure on Solid State Television
Equipment.

TARZIAN

BROADCAST EQUIPMENT DIVISION - BLOOMINGTON, INDIANA
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From
THE Translator Company

NOW AVAILABLE:

L & <
All about
extra

TV
Coverage
and
fill in

via
Translators

» Write today for your Plan-
ning Package from EMCEE,
the Translator manufac-
turer with more experience
and more models . . . UHF
VHEF ... 1 watt to 100 watts.

ELECTRONICS,

mISSILES AND

GOMMUNICA’TIONS, INC.

160 E. Third St., Mount Vernon, N. Y.
10550 . 914-668-3012

Gentlemen:

ning Package.”

I
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IPlease send your “TV Coverage Plan-
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CBS Laboratories’ Video Distribution Amplifier is all solid-state, main-
tenance free, and honestly meets the specifications written for it.

For further information write to:
A

CHBS LABORATORIES

~ L’N V‘V ‘\‘/“J HIGH RIDGE ROAD  STAMFORD, CONNECTICUT
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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the only switch
with
CHANGEABLE
functions

SWITCHCRAFT MULTI-SWITCHES

Multiple Station Push-Button Switches

The ultimate in dependability, simplicity—and versatility. Switchcraft’s ex-
clusive Componentized design gives you complete control over functions and
operating characteristics . . . switches *“grow” with the job, functions can be
changed at any time—even in the field. Ideal for prototypes, R & D models . . .
unsurpassed for production models whether switch functions are permanent,
semi-permanent, expandable, add-on, or where unit should have re-claimable
components. Since the multitude of possible functions are too numerous to
mention here, such as electronic lock-up, push-lock/push-release, programming
of switches, neon lighting, etc., only the basic switch functions are listed below
to illustrate how Componentized design works:

1. BASIC FRAME. From 1 to 37 stations in one row! Or up to 100 stations
or more in ganged assemblies. Rugged; heavy gauge welded steel. Illuminated
(6V or 28V) or non-illuminated push-buttons.

2. STACK SWITCHES. Up to 16 switching circuits activated by any one station
... up to 4 switching stacks per button. Long-life contacts (choice of palladium
or silver) . . . famous Switchcraft quality throughout. Completely changeable, too.
3. LATCH SPRING, STOP PLATE AND PIN. Enable you to set up switches for
1. Interlock, 2. Non-Lock, 3. All-Lock, 4. Interlock and Non-Lock combinations,
5. All-Lock and Non-Lock combinations. And, all modes of operation are read-
ily changeable.

4. SOLENOID. For automatic remote release of depressed buttons.

5. LOCK-OUT BAR. Prevents 2 buttons from being depressed simultaneously.
6. BUTTONS & LAMPS. Replaceable from front of panel. Square, round;
illuminated, white, colors; blank, numbered, lettered—you name it!

Whether you need a multiple push-button switch for launching missiles or
“automating” drive-ins, investigate Switchcraft Componentized Multi-Switches
—for reliability and versatility.

For complete details write for Engineering Specification Catalog No. S-306 or
see your local Switcheraft Authorized Industrial Distributor for immediate
delivery at factory prices.

AR
5535 N. Elston Avenue, Chicago 30, Illinois
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto, Ontario, Canada
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LETTERS

to the editor

DEAR EDITOR:

Mr. Aharrah of WAIJP asked (in
January “Letiers to the Editor”) if the
console pictured in my cartridge rack
article of the August issue is a Gates
“Dualux.” He also outlined a problem
which arose when he switched both
channels of his console into one output.

The console shown in Fig. 1 of the
article is a “Gatesway.” The switch re-
ferred to is the program circuit Normal
Emergency switch, in our console.

I would like to venture a guess that
the difficulty Mr. Aharrah is experienc-
ing is caused by improper phasing of the
program amplifier outputs in his con-
sole. It this is the case. a considerable
loss of output level and an increase in
distortion would occur when both out-
puts are connected into one line. This
can be checked by reversing the output
connections of either amplifier.

TERENCE KING
Chief Engineer, Radio Station WILI
Willimantic, Conn.

Thanks for the prompt reply. Mr.
King; let's hope your information will
“console” Mr. Aharrah.—Ed.

DEAR EDITOR:

As chief engineer of station KLSN,
first in the nation to broadcast stereo
FM using production-made equipment, I
read the December issue with interest.

First of all 1 would like to congratu-
late you and your staff on one of the
most comprechensive coverages of the
subject I have seen 10 date. There is
one point, however, in the article. "Phase
Checking of Stereo Channels.” by Mr.
Etkin, which calls for clarification.

The author asserts in a sweeping gen-
eralization that when the oscilloscope
test is made, an in-phase condition is
represented by a diagonal line sloping
from lower left to upper right. This, he
implies. is a rule-of-thumb to be used
under any circumstances.

For reasons of technological and pro-
duction convenience, a majority of the
lower priced scopes are wired with the
-+ - quadrant at the upper left, not the
upper right. Thus, a positive DC voltage
applied to the horizontal input will pro-
duce a left. rather than a right, deflec-
tion of the beam. The result is. of
course, that a line from upper left to
lower right means the equipment is in
phase—opposite to the would-be Etkin
axiom.

Mr. Etkin may have deemed it un-
necessary (o point this out. assuming a
technician would bother 10 take suffi-
cient note of his instruments’ operation.
However, 1 fear the dominant impulse
is to aceept as gospel anvthing one reads
in a nationally circulated magazine.

Perhaps the best advice is. to para-
phrase Socrates. “Technician know thy
test equipment!”

PAUL H. DAVIS
Chief Engineer. Station KLSN
Scattle, Wash.

BROADCAST ENGINEERING



Belden camera cable
in WGN-TV’s unique

“Patch Panel” minimizes Ak

switch over problems

| T
i

Better Built—Better Buy—Belden

8-33

In their new Mid-America Broadcast
Center, WGN-TV, Channel 9, Chicago,
employs a unique centralized “patch

- panel' containing Belden TV Camera
- Cable. The parel allows a total of 15
black and white cameras, or sasven
color cameras, to be controlled from a
singie master control area by one en-
gineer. The “'patch panel™ also greatly
reduces the number of control units
required and permits units to be
changed rapidly in event of control
failure. Detfective cameras can also
be replaced quic«ly using the same
control unit.

0% Of all TV-Camera, Microphone,
and Audio Cables at WGN-TV are
made by Belden. And, according to
Woody Crane, Chief Engineer for
Television at WGN, Belden Camera
Cable was specifically selected for
the “patch panel" because of its ex-
tremely reliable performance, high-
conductor insulation resistance, and
ability to withstand the rigors of rapid
switch overs.

Belden manufactures a complete line
of wire and cable for TV and radio
broadcasting, recording studios, re-
mote control circuits, and similar ap-
plications. Call your Belden electronic
distributor.

power supply cords e cord sets and portable corcage o
electrical househo'd cords « magnet wire « lead wire «
automotive wire and cable « alrcraft wires « welding cable

Belden

WIREMAKER FOR INODUSTRY
SINGE 1902 — CHICASD
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Conrac
picture monitor for
13" consoles

Specifically designed to fit thirteen-inch consoles, the CONRAC CTA8/TU
is a direct replacement for the monitor portion of older master monitors.
The housing has mounting facilities for the Tektronix 527 Scope to allow
modernization of your equipment with a minimum of inconvenience.

This broadcast-quality monitor features low voltage regulation, video
bandwidth flat to 10 megacycles, provisions for plug-in sync drop relay,
and a kinescope with a laminated, bonded safety shield.

For complete specifications write CTA8/TU across your letterhead and
send it to CONRAC, Glendora, California.

CONRAC DIVISION cicniera, calir.

GIANNINI CONTROLS CORPCRATION

Circle item 7 on Tech Daota Card
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Tektronix

waveform monitor

for 13" consoles

The Type 527 is a precision test instrument designed
for displaying linearity, signal level, and bandwidth
of television-signal waveforms.

it offers conventional 2 LINE and 2 FIELD dispiays . . .
dual inputs which can be used differentially ... 3
calibrated time-base rates at 0.125 H/CM, 0.025
H/CM, and 0.005 H/CM, which eliminate the need for
time markers.

And it features sharp display readability over the full
7 cm by 10 cm viewing area.

Call your Tektronix Field Engineer for more information.

Other features include:

Backporch DC Restoration with no colorburst distortion, Sen-
sitivity from 0.25 v, minimum, to 1.6 v, maximum (for 140
IRE Units), Response flat within 19, from 60 cps to 5 Mc,
Internal Calibrator for 1 v and 1.4 v pk-to-pk signals.

Type 527 Waveform Monitor. ... ... ... .. ... ... .. $925

Special Model—Type 527 MOD 132C, has all features of the

standard model plus a line selector, which permits single-line

analysis, and a video-distribution amplifier, which permits

slaving a picture monitor to the waveform monitor display.

Type 527 MOD 132C Waveform Monitor. . .. ... .. ... $1110
U. S. Sales Prices f.o.b. Beaverton, Oregaon

Either model is fully compatible with the Conrac CTAS/TU Monitor.

- P.O.BOX 500 - BEAVERTON, OREGON 87005 - Phone: (Area Code 503} Mitchell 4-0161 - Telex: 036-691
Tek tronlx, Inc. / TWX: 503-291-6805 - Cable: TEKTRONIX - OVERSEAS DISTRIBUTORS IN 25 COUNTRIES
TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Direclory
Tektronix Australia Pty., Limited, Sydney, New South Wales « Tektronix Canada Ltd., Montreal, Quebec and Toronto, Ontario

Tektronix International A.G., Zug, Switzerland » Tektronix Limited, Guernsey, Channel Islands » Tektronix U.K. Ltd., London, England
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CATV TODAY, A LOOK
AT THE HELD

At the present time, therc are
over 600,000 individual subscribers
to more than 1200 CATV systems
in the United States; and the total
is constantly growing. Thus, an
audience of at least threc million
viewers and listeners is a fair esti-
mate.

This audience demands, and gets
from a modern system, not only
more diversified programming than
1s normally available to the non-
subscriber, but also “Class A” pic-
ture and sound on all channels.
(“Class A” may be roughly defined
as the picture and sound quality
available to the big-city resident
from his local stations.)

Importance to Broadcasting

Modern CATV systems provide
two major benefits to the TV-FM
broadcasting industry. They in-
crease the coverage provided by an
individual station and, at the same
time, guarantee the best possible
signals to their subscribers.

Coverage is extremely important
to broudcasting stations since ad-
vertising revenues are based on the
number of consumers reached.
Quality of reception is equally im-
portant because both program and
advertising prescntation must be
clecar and understandable to hold
the viewer’s (or listencr’s) interest.

The Basic CATV System

The CATYV systems presently in
operation in the United States vary
greatly in size and complexity. The
very smallest may provide as few
as three TV channels and scrve
only 150 subscribers. On the other
hand, the largest systems provide
up to 12 TV channels (including
system originated TV programs of
a public service nature and FM) to
scrve more than 10,000 subscribers.

Large or small, these systems are
stmilar in at least the three respects
outlined below.

Each consists of these major sec-
tions: 1. Head-end—At the control
location, signals are either received
from various sources or originated
and then completely processed for

transportation. 2. Transportation
system—A  coaxial cable main
trunk and associated clectronic

equipment carry the processed sig-
nals to distribution points. 3. Dis-
tribution system — Coaxial cable
feeder lines and associated elec-
tronic cquipment dcliver the signals
to the sct(s) of each system sub-
scriber.

Each provides program quantity
with picture and sound quality that
is normally unavailable to its cus-
tomers by other means.

#Jerrold Electronics Corrp., Philadelphia,
Pennsylvania.

wpEr—] TuneR

] T ] VIDEQ
I I.F. | VIDEO !CATHODE 5 MC £o- 1 VIDEO ouTPUT
SHAPER : i b CHANNEL | ATTENU-
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L " TEST

T
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Fig. 1. Block diagram of typica! crystal-controlled television channel demodulator.
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by Sam Blakeman* — The purpose,
techniques, and equipment of CATV,
with a review of the current

state of development,

Each is subject to the inexorable
law of American free enterprise—
the system must either improve
service and grow, by taking advan-
tage of pertinent advances in the
state of the technical art, or merely
maintain the status quo and watch
the disappearance of the market for
its product.

State of Technical Art

In general, the present technical
status of CATV permits greater
coverage with better picture and
sound quality than was ever before
possible. These improvements re-
sult from several closely related
factors.

One factor is the continual flow
of information concerning new and
improved equipment, as well as up-
to-date installation, maintenance,
and measurement techniques pro-
vided by the manufacturers. This

data, comprising technical litera-
ture, scrvice notes, bulletins, and

educational courses (conducted on
the manufacturers’ premises or in
the ficld), enables all CATV per
sonnel to be constantly aware of
the latest technical advances.

Another factor is the improve-
ment in CATV system overall per-
formance specifications. Of course,
these  specifications  have  always
stated that the picture and sound
quality mcasured at the extremities
of the system (and hence through-
out the systcm) must not be visibly
or audibly degraded from the qual-
ity provided at the head-end. Thus,
criteria.  of system performance
quality is established at the head-
end. Specifications now call for the
head-end output to approach more
closcly than ever the output of
broadcasting equipment.

A third, and most important
factor is the new cquipment and
improved versions of previously

BROADCAST ENGINEERING
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Fig. 2. A typical microwave transmitter.

available cquipment being  devel-
oped by the laboratories of the
CATV manufacturers. New items
are being currently marketed in
cach of the major categories: head-
end, transportation, and distribu-
tion.
Head-End Equipment

Located at the main control cen-
ter, or ‘“‘head-end,” are scveral
types of equipment. These arc all
for signal reception and processing,
and include: microwave transmit-
ters and receivers, antennas, ampli-
fiers, tuners, monitors, and record-
ing devices.

Microwave

A major factor in the increase of
modern CATV  coverage is the
availability of new wideband micro-
wave equipment. These  deviccs,
when combined with VHF demod-
ulating and modulating cquipment,
cnable @ CATV hcad-end location
to reccive signals from broadcast-
ing stations located hundreds of
miles away. TV channel input for
the microwave transmitting cquip-
ment is provided by a TV demodu-
lator (Fig. 1). The demodulator ac-
cepts the output from a conven-
iently-located  VHF antenna  and
produces video and audic outputs.
These are combined in a mixing
pad and fed to the input of the
microwave transmitter.

The latest  video  microwave
equipment, available for either 6 to
8 kmc or 10 to 13, has exception-
ally broad bandwidth (8 mc video)
and stability of #=.005%. The de-
vices are compact (due to modular
construction), simple to operate,
and casy to maintain. They are de-
signed to be self-diplexing for multi-
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channel operation without addi-
tional equipment. In addition, cach
transmitter and receiver has an in-
dividual power supply.

The output of the microwave
transmitter (Fig. 2) is beamed by a
microwave radiator (or “dish”)
over line-of-sight distances to a re-
ceiving antenna. The output of this
antenna may be fed to another
transmitter for further relaying, or
to a TV modulator (Fig. 3) via a
vidco/audio separator, or to both.
The TV modulator (a companion
piece to the TV demodulator) pro-
vides the necessary VHF output for
the head-end units. A number of
microwave links (sometimes called
“hops”) may be used to make up
a microwave system. Any micro-
wave receiver (Fig. 4) in such a
system may be used to feed a
CATYV head-end.

New wideband microwave cquip-
ment enables  signals from  many
previously “out-of-reach™ stations
to be delivered to a head-end.
These additional signals, however,
would be uscless without equipment
which can process up to 12 TV and
FM channels for delivery to each
system subscriber—without degra-
dation of picture or sound quality.

VHF Channel Processor

Typical of the newer-type proc-
essing equipment is a device which
completely controls any single VHF
charnel (2—13) so that adjacent
channels on both the high and low
bands can be fed to a transporta-
tion system (Fig. 5). The basic unit
compriscs a main  chassis  with
built-in - power supply and four
modules. The modules are tuner,
IF-AGC  (intermediate  frequency
amplifier and automatic gain con-
trol), AFC-ASC (automatic fre-
quency and sound control), and a
standby carrier oscillator. An addi-
tional module, the crystal-controlled
converter/amplifier, is selected to
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Fig. 4. One typical microwave receiver.

provide the particular output chan-
nel desired.

Power Supply—A central  Sola-
regulated power supply serves all
modules. Additional voltage regula-
tion is provided for the ASC and
AGC circuits to ensure better sta-
bility.

Tuner—The tuner will receive any
onc of 12 VHF channels, according
to the position of the seclector
switch. The tuning control circuitry
incorporates a balance meter which
gives  visual indication that the
tuner is sct to the cxact frequency.
Automatic frequency control main-
tains the tuner locked precisely on
frequency. A special AGC circuit
maintains the best possible noise
figure on weak antenna signals and
prevents overloading on strong (up
to 64,000 microvolts) signals. Fi-
nally, the tuner amplifics and
changes the received signals to rela-
tively low IF frequencics.

IF-AGC — The high-selective IF
amplificr incorporates specially de-
signed traps and filters to climinate
adjacent channel interference. This

® Please turn to page 45
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ACOUSTICS FOR
RECORDING STUDIOS

Webster’s unabridged dictionary
defines acoustics, in part, as an en-
vironment “made . . . to promote
hearing.” This is the goal sought in
the design of a useful recording
studio, which requires the environ-
ment “to promote hearing” during
the act of recording and again for
satisfactory playback.

There arc four important con-
siderations to any acoustical en-
vironment — be it home, church,
auditorium, or recording studio.
These considerations must be satis-
factorily solved or the environment
will be regarded as an “acoustical
problem.” They are:

1. Quietness — Noise levels must
be sufficiently below the pro-
gram material to be conveyed
as to neither distract from nor
interfere  with the principal
sound.

2. Proper room shape and size —
The studio must be large
enough to satisfactorily handle
the desired programs, with sur-
faces arranged to insurc ade-
quate loudness and clarity of
the program at the microphone.

3. Proper reverberation — The
studio must have sufficient
reverberation time at low fre-
quencies to allow bass instru-
ments to develop tone, but also
have reverberation time at mid

*Regional Sales Mgr., Altec Lansing
Corp,. Elmhurst, Il

2t

Fig. 1. View from the rear of studio A,
showing acoustica! treatment and layout.
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by Don Davis* — A discussion of
procedures to follow and pitfalls to avoid

in planning studio facilities for

recording and broadcasting.

Table |. Cubic Volumes of Studios.

Number of Studio Volume
performers (in cubic feet)
4 1,600
8 4,000
16 12,000
32 30,000
64 82,000
128 220,000

and high frequencics short
chough to assure clarity of
speech.

4. Proper distribution—The studio
must have proper shape to in-
sure evenness of sound at all
microphones.

Quietness

In planning a recording studio it
must be realized that a noise [evel
greater than 25 db (as measured
on the A weighting scale of an
ASA standard sound level meter)
cannot be tolerated. In view of the
extremely high noise levels preva-
lent today ncar airports, truck ar-
teries, railroads, and areas of heavy
industry, a very careful site survey
is important in finding the quictest
location possible for a studio, con-
sistent with other requirements. Fur-
thermore, after having located a
site judged to be satisfactory, a
noisec survey should be made to
determine how much sound isola-
tion must be incorporated into the
building to mcet the requirements
for quictness. This information al-
lows the architect to specify in de-
tail the transmission loss charac-
teristics the walls enclosing the
studio must have.

Awarcness of the noise sources
around the site also allows maxi-
mum effectiveness in planning the
arrangement of studios within the
building—such as locating the main
Editor’s Note: The accompanying photo-
graphs of the studios at Radio DZXL,
Manila, P.I., appear here through the

courtesy of Bolt, Beranek, and Newman,
Cambridge, Mass.

studio on the far side of the build-
ing from a heavily traveled street.

Careful control of the noisc with-
in the building must be considered
—such as building vibrations from
passing trucks, machinery, or rail-
roads, and airborne noises such as
ventilation, horns, office machinery,
and maintenance crews.

Room Shape and Size

The studio must be large enough
to handle the number of performers
required. Typical specifications call
for at least eight square feet of
floor space for cach performer.

Cubic volumes of studios with
regard to the number of performers
are shown in Table 1.

Within the requirements of size,
room shape is quite important in
a studio, particularly where music
is to be recorded. Perhaps it would
be more accurate to say room shape
is important in a negative way —
in that cube shapes and ratios of
1:2:3 are to be avoided. Parallel
surfaces can give rise to flutter in a
studio. Concave surfaces can cause
focusing which destroys good dis-
tribution of sound within a room.
A most desirable ratio of dimen-
sions for a studio would be a ratio
of the cube root of two. This sepa-
rates dimensions by V3 of an octave.
Unfortunately, this is not a practi-
cal ratio for larger studios, as the
ceiling height becomes too great.

Fig. 2. Treatment in studio B includes
the resiliently suspended ceiling sections.
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Naturally the presence of an audi-
ence will alter requirements, as may
the instruments (e.g., pipe organs).
Excellent ratios used in the past
include 3.27:1.45:1.0, 2.4:1.5:1.0,
and 3.2:1.3:1.0.

Dr. Leo L. Beranek points out
in his book, “Music, Acoustics, and
Architecture,” that room shape is
not important but acoustic narrow-
ness is. If you have a studio with
undesirable dimensions the installa-
tion of acoustic clouds or panels
that alter the acoustical shape of
the room may correct, to a great
degree, the shape of the other walls.

The shape of the studio, as well
as its dimensions, will be instru-
mental in determining the diffusion,
dispersion, and distribution of the
sound. To splay one wall even a
mere one inch per foot from par-
allel will substantially reduce stand-
ing wave patterns in a studio.

Reverberation

Covering one hard, smooth sur-
face with a suitable absorbing ma-
terial can reduce flutter and exces-
sive reverberation. The placing of
absorbing materials in a studio is
an art. While the exact amount
of absorption required can be pre-
cisely calculated, the placement of
the material cannot.

In general, it is not neccessary or
desirable to place absorbing mate-
rial on both opposing surfaces. One
frequent mistake is to put carpeting
on the floor and acoustic tile on
the ceiling. The result is a horrible
fluttering echo between parallel side
walls. The carpet acts as sufficient
absorption between the floor and
ceiling surfaces (while reducing
overall noise in the room by muf-
fling foot-falls). The tile on the
ceiling could have been placed on
one of the two side walls to elimi-
nate the flutter echo.

Generally speaking, the ceiling is
the least desirable surface on which

oy

Fig. 3. View through double window of
“living room studio,” showing treatment.
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to place acoustical treatment, while
carpeting is one of the best forms
of trecatment, These normal absorb-
ing materials—carpets and acousti-
cal tile—do not provide low f[re-
quency absorption. Windows, doors,
and large thin pancls do, however,
and the tailoring of the low fre-
quency absorption in a studio is
best left to a competent acoustical
consultant. As a matter of simple
fact, it is usually economical to en-
gage the services of a professional
acoustical consultant

Proper Sound Distribution

In the last two years several de-
velopments have changed the de-
sign philosophy of those involved
with recording studios. First of all,
very high quality directional micro-
phones, notably the condenser car-
dioid types, allow most satisfactory
recording work to be done in stu-
dios hitherto considerd too rever-
berant. Such a microphone provides
discrimination betwcen the desired
direct sound and the reflected rever-
berant sound.

The second development is stereo-
phonic recording and broadcasting.
Acoustical problems of a special
nature arise in the design of studios
used for dual microphone pickup.
The special nature of the problems
arise primarily as a consequence of
the difference between monaural
and binaural hearing. When we
listen with both ears the sounds
reaching on¢ car differ in loudness
and phase from those reaching our
other ear. These differences cnable
us to locate the source of the sound
with some accuracy and concentrate
on that source while ignoring, to a
large extent, sounds coming from
other directions. If we listen to an
orchestra with only one ear we find
our ability to discriminate between
the direct and the reflected sound
is diminished and the room sounds
more reverberant and noisy. A
monophonic microphone pickup
suffers from the same handicap.

In the past, studios have been
designed with one-eared listening
characteristics in mind. Hence, they
have tended to have short rever-
beration times on the order of 0.5
second at 512 cps and less than
1.0 second at the lowest frequen-
cies. Speech was well served by
these measures, but music suffered.

Another reason reverberation
time was kept short is that one

had not only the studio to con-
tend with, but the reverberation
time of the listening room as well.
If the studio and listening room
both had a reverberation time of
0.5 second, the combined result is
0.6 second. Therefore, it has always
been felt in the past that, for mono-
phonic recording, the studio rever-
beration time should be kept quite
short. Control rooms should be
handled as if they were a typical
living room or other listening area.

When recording stereophonically
the engineer now has the oppor-
tunity to include the room charac-
teristics (if desirable) in the record-
ing and can tolerate much longer
reverberation times.

For music, the only criteria that
need be followed is that the audi-
torium have good musical acous-
tics. Reverberation times can be
approximately 1.5 seconds at mid
frequencies and often 3 to 4 sec-
onds at low frequencies. Use of ex-
tremely wide range, low distortion,
omnidirectional condenser micro-
phones allow re-creating in the lis-
tening room the direct as well as
reflected sound of the original hall.
Speech problems can be solved by
using directional microphones.

Testing

A word might be said here for
those who wish to check the char-
acteristics of new studios (to be
sure specifications have been met)
or studios already in use. It is pos-
sible today to test acoustical prop-
ertics of rooms with great accuracy.
The following tests are capable of
such accuracy and assure the engi-
neer of his new studio’s integrity.
They also allow an evaluation to be
properly made of the older “prob-
lem” studio.

1. Ambient noise levels by fre-
quency—These tests use a pre-
cision sound level meter con-

® Please turn to page 44

Fig. 4. AM announce studio has sound
absorbing box units with slatted facing.
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THE BRGADCAST

ENGINEERS" APPROACH
TO LIVE MUSIC PICKUP

C. E., the chief engincer, settled
into & chair between the program
manager and the sales manager and
looked expectantly across the desk
at the general manager.

“As you know, C. E., we have
been looking for additional pro-
gramming which can help us expand
our market. One possibility that
looks very good so far is to give
your turntables an occasional rest
by scheduling a live music series.”

As the general manager paused,
C. E’s mind drifted bricfly over his
all too recent problems with the
new sterco operation—and the fact
that his only recent cxperience with
live music was the rather incidental
pickup of the football band during
half-time.

“P. M. has donc somc scrious
exploring and is certain we can have
a schadule of pickups with the Civic
Orchestra and the University Sym-
phonic Band, the two probably al-
ternating on a weckly schedule. Be-
fore going any further though, I

*Manager, Professional Products,
Shure Brothers. Inc., Evanston, Ill.
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Fig. 1. Typical remote-pickup location for broadcast of symphonic band program.

by Robert W. Carr* — Discussion of

think we’d better get an idea of what
you will nced.”

C. E. thought for a moment and
his cyes wandered over the display
of record jackets decorating one
wall of G. M.s office. “1 wish |
could give you a pat answer, G. M,
but there are just too many things
that affect what I’ll need. I'm surc
we can get the pickup you want—
and it secems to me that right therc
is our first step. I suggest that the
four of us get together with a group
of records this afternoon to get a
feel of what you rcally want to hear.
Then 1 can do some looking and
listening at the pickup locations and
give you a pretty good picture of
what’s involved. G. M. agreed, the
group disbanded, and C. E. headed
for the record library to select some
cxamples for the meeting.

In this mythical setting, our chief
engineer is facing a problem now
confronting more and more broad-
cast engincers. His lack of a defi-
nite answer is not a display of in-
decision. 1t is cvidence of the
experienced engineer’s ability to

the important considerations in planning
for live pickup of musical performances
for broadcasting and recording.

recognize the complexity of a prob-
lem which may appear very inno-
cent to the more casual. He is also
indicating his understanding by rec-
ognizing that the problem of live
music pickup is not entircly techni-
cal, but that the very first considera-
tion might best be described as
philosophical.

What, then, arc the factors that
make live music pickup a complex
problem, and which must be con-
sidered by thosc who find them-
sclves confronted with such an as-
signment? It would be ideal if a
single article could provide a simple
universal answer to all the problems
which are inherent in live music
broadcasting. Unfortunately, such
a promise would be misleading. We
can, howcever, analyze the contrib-
uting factors—not only to demon-
strate the complexity of the prob-
lem, but also to hopefully suggest
some specific avenues which may
be followed to rcach a workable
solution.

The Philosophical Factor

The philosophical factor might
be expressed most simply by asking,
“What does the production staft ex-
pect to hear?” This question docs
not primarily relate to the nature of
program material, or to a mere con-
sideration of frequency response—
although both are unquestionably
significant—but rather to the over-
all character of the presentation.

To cstablish our perspective, let
us follow C. E. to the record li-
brary. Here is the music the public
is used to hcaring. Whether repro-
duced on the home phono system
or through the medium of radio, the
products of the recording cngincer
have set the pace for what is ex-
pected in music reproduction. This
is certainly no criticism of the ree-
ord industry, but is simple recogni-
tion of the fact that many more

BROADCAST ENGINEERING



records than concert tickets are sold
each year. The character of repro-
duction carefully engincered into
recordings is that which experience
indicates the home music listener
wants to hear.

Consider, for example, the disc
he is playing now. If this character
of presentation were cxpected, C. E.
could well submit an estimate of
approximately $30,000 for addi-
tional equipment—and a requsition
for a specially trained mixer to
manipulate the new 16-channcl con-
sole, and mix down the resultant
cight-track recording into two ap-
propriate “on the air” channels.

Are we saying that a broadcaster
with only a rcasonably normal
equipment complement cannot hope
to produce saleable stereophonic—
or cven monophonic—reproduction
of live music? Certainly not! Con-
sider the next disc, a product of a
major record company, recorded at
a concert location. This time, how-
ever, only a pair of carefully placed
matched microphones were used to
provide believable stereo reproduc-
tion of the entire orchestra, plus one
or two additional microphones to
properly balance the featured solo-
ists. Despite the contrast with the
first disc, the second is also a sale-
able and convincing presentation of

music—and much more in keeping
with {acilities practical for the
broadcaster.

The philosophical facior may be
summarized by cautioning that the
production requirements must be
consistent with practical broadcast
facilities and techniques. It is nec-
essary that the production and engi-
neering departments reach an un-
derstanding on the character of
presentation  desired  kefore  the
technical factors can be properly
considered.

Technical Factors

The technical factors arc varied
frequently complex, and often stem
from causes outside the engincer’s
control. Any of the factors, which
will be briefly discussed here, could
well be the subject of a separate
article—or, in some cases, an entire
volume.

The Physical Location
The physical surrounding is po-
tentially a source of the most dif-

ficult and frustrating problems,
largely because it is the least under-
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stood and almost completely beyond
the direct control of the engincer;

yet it determines the very nature of

the sound available.

The principal elements of room
characteristic are implied in the
terms  “reverberation”  and  “fre-
quency response.” Reverberation re-
lates to the echo or liveness of the
room, and is usually described in
terms of “reverberation time” (the
time <uring which an echo is audi-
bly sustained). Since high frequency
sound is more readily absorbed by
draperies, seats, audience, and air,
reverberation tends to be more of a
low frequency cffect (Fig. 1).

Frequency response refers to the
coloration of sound as it travels
through the room. Specific reflec-
tions {rom hard surfaces, reinforce-
ment of tones by reverberation, and
the amount of high frequency ab-
sorption in the room all contribute
to this coloration. A particularly
troublesome aspect is that frequency
response usually varies throughout
the room.

An outdoor location, with no
structure surrounding the listening
area, tends to minimize some of
these effects. There is still sound
coloration, however, because of the
reflecting structure normally used to
help direct sound into the audience
arca. Extraneous noise and the loss
of overall sound energy due to the
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Notes: 1. Piano mike needed for balance
and separation. 2. Good separation; tonal
balance bad, loss of high reeds and 2nd
violins; bad reflection on right side. 3.
Verv good tonal and directional balance
just left of center; bad mixing and reflec-
tions above about 10° (check curved bal-
cony). 4. Color not bad; right reflection
better than (2), directional mic. should kill
further; stay below 10°; reverb a little
high, but check with audience in place.
6. Eehind about row 25, coloration bad,
spotty; heavy mixing.

Fig. 2. Six conditions at typical location.

lack of reflecting surfaces enclosing
the listcning area must also be
considered.

While some of the location pe-
culiaritics ar¢ characteristic, and
usually are desirable to lend authen-
ticity and “presence” to the repro-
duced program, too much peculiar-
ity can produce serious problems.
The effect of over-colored frequency
response requircs little imagination.
Echos and reverberation also play
a major part, not only by running
notes and phrases together unnatur-
ally, but often by masking the sterco
effect through indiscriminate acous-
tic mixing of what should be locata-
ble sounds.

Except for such measures as car-
peting a bare stage, sclecting back
drop matcrials, and arranging audi-
cnce distribution, there is little the
broadcaster can do to affect the
physical propertics of the room.
However, he can control the final
effect of the room characteristic
(Fig. 2) by judicious sclection of his
pickup tools—a selection which he
can make only after becoming fa-
miliar with the properties of the
room.

To properly cxplore room prop-
ertics, it is necessary to recognize a
subtlc factor in the hearing process.
As we sit in a concert hall, the
elements which we have outlined
are present in varying degrees, but
do not destroy our enjoyment of the
music. Instcad, our ears and brain
combine in remurkable fashion to
discriminate selectively against some
of these elements and allow us to
concentrate mainly on those char-
acteristics we wish to hear. If we
plug one car most of this ability is
lost, and the undesirable character-
istics become very distracting.

The microphone, unfortunately,
functions as a single ear. Even if we
usc two microphones feeding a
stereo system, we regain only a
small portion of our sclective listen-
ing ability. In many cases we may
expect our pickup tool, the micro-
phone, to secemingly exaggerate the
room characteristics; and it becomes
important, in cxploring the proper-
ties of a location, to do at least part
of our listening as the microphone
does—with only one ear.

The Microphone
Just as room characteristics are
basic to the available sound, the
® Please turn to page 41
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THE VTR-CUE

Video tape recording might be
described as a system of “clectronic
film.” As in the case of photogra-
phic film, a lcader is usually fur-
nished for identification and to aid
in proper timing. The convenicnce
of precedence and cxcuse of tradi-
tion has led some stations to simply
adopt the film industry’s familiar
“clapstick” and scribbled titleboard,
for use in recording the leader.
Others have come up with products
of ingenuity and necessity to per-
form the task.

The SMPTE Proposal

The Society of Motion Picture
and Television Engincers, in their
May, 1961 Journal, published “Pro-
posed American Standard Specifica-
tions for Monochrome Video Tape
Leader, VTR16.3." The American
Standards Association has brought
this proposed standard before a
board, known as the Sectional Com-
mittee on Combined Visual-Aural
Magnetic Recording for Television.
In the business of the committee the
proposed standard is known as
98.2 “Specifications  for Vidco

*WDSU‘T\;, Ne\;v Oirleans,r 121.
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by Paul Yacich and Edward Tong*
— Principles and design of a device
for automatically recording video
tape leaders.

Fig. 2. Control panel of the signal device.

Tape Leader.”

The standard proposcs a leader
which contains the following:
1. Ten seconds of blank tape to be
used for threading the machine.
2. Thirty-five scconds of visual
alignment signal such as a test pat-
tern or stairstep containing refer-
ence black and white levels. Simul-
tancously a reference-level audio
tone of 400 cps, =5%.
3. Fifteen seconds of visual identi-
fication information containing as a
minimum the title, subject, produc-
tion number, “take” number, re-
cording studio name, and the date
of recording. Simultancously, an

Fig. 1. The VTR-Cue operating in a studio.
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aural signal with this same informa-
tion shall be recorded at the refer-
ence level

4. Ten or more scconds of aural
cuc signals consisting of  400-cps
tone bursts, Vsth of a second in
duration, at one sccond intervals;
these are to be recorded at reference
level to within 2 seconds of pro-
gram. In addition, a steady 400-cps
signal is to be recorded 20 db below
referance fevel beginning with the
first tone burst and cnding with the
last. A visual signal should be re-
corded during the entire duration of
the steady tone. Sync and sctup
only are to be recorded during the
two-seccond period preceding pro-
gram. If a visual cue signal (count-
down) is used it should appcar co-
incidentally with the tone bursts,
which it should identify.

Design Considerations

Through analysis of the proposed
specifications, we found the func-
tions during the ten-second cue
period to be the most difficult to
accomplish manually, with uniform-
ity. Therefore, the major function
of our cuing device (Fig. 1) is to
automate this time segment. The
procedure  involves three  major
steps. First, an accurate 400-cps
tone burst at a certain preset level
must be switched on for a fraction
of a second; this is to occur eight
or more times at onc-second inter-
vals. Also, another 400-cps tone, 20
db below the tone burst, level is
recorded in the time interval be-
tween bursts. Thirdly, abscnce of
both signals during the two-second
period preceding the program must
be assured. We considered the visual
countdown of major importance and
have incorporated it to identify the
specified tone bursts.

In the VTR-Cue, the control of
the entire complex sequence has
been simplified to operation of one
switch (Fig. 2). This switch has

BROADCAST ENGINEERING



three positions: center off, up for
continuous tone, and down to initi-
ate the countdown sequence.

The numerical indicator used
for visual countdown was the only
type available with large (3%2")
numerals, at the time we built the

unit; it extends 127 behind the
panel. However, there are other
readout devices, available now,

which take up less room. For exam-
ple, the manufacturer of the unit we
used now produces a newer model
which employs an internal 90° mir-
ror. This version is only 5 in
depth, making possible a great re-
duction in the size of the cuabinet.

Provision for the display and
storage of four camera test charts
(mounted on Masonite) is provided
in the enclosure. This could be
climinated to further reduce the size.
To assure legibility and uniformity
in our title board, we use fixced slots
into which printed title cards are
fitted (Fig. 3).

Circuit Description

Switching

Fig. 4 shows the switching cir-
cuits of the VTR-Cue. When either
83 or S4 is momentarily pushed to
the cue position, cue-start relay
K3 is encrgized and latched by a
set of its own contacts. K3 remains
in this state during scconds (posi-
tions) 10 through 1 of stepping
switch K1, since its DC is supplied
through section KI1C (shorting-type
contucts). The second set of K3
contacts operates power relay K2
which applies 110 volts AC to the
timing motor and 24 volts DC to
the arm of SI. Keep in mind that
at the end of the previous cycle of
operation the motor was stopped
with S1 in the position shown on
the diagram. Thus, it is ready to
opcrate K5 and turn on the tonc
burst for ¥5 of a second. K2 also

[ gu_!u WDSU-TV

Fig. 3. Front panel with the siots for titles.
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Fig. 4. Schematic diagram of the switching circuits used in the VTR-Cue.

applics 24 volts DC to K4, the —20

db continuous-tone relay.

After the cam (Fig. 5) has ad-
vanced for 15 of a second, S1 re-
leases K5, terminating the tone
burst and pulling up the armature
of stepping relay K1. The relay does
not step at this time since the spring
loaded armaturc advances the switch
only on termination of coil current.

Four-fifths of a second later, at the

end of the first second of count-

down, this scquence takes place:
1.K1 is released by SI and ad-
vances onc step.

. K5 is energized by S1, starts the
second tone burst, and closes the
indicator common circuit to the
6.3 volt AC source.

3. K1A lights lamp 9 in the visual

indicator.

This cycle repeats eight times.

During seconds 2 and 1 preced-

ing program material K1D breaks
the common return of K4 and K35,
disabling both tones. The output
transformer primary is shorted to
ground thus preventing leakage.
The rclease of K5 also breaks the
common lead of the numerical indi-
cator. The lamps arc thereby ex-
tinguished for the last two seconds;
this reminds the switcher to fade,
or cut to black.

Relay K3 is de-encrgized by K1C
at the beginning of the first sccond.
K2 is kept closed by K1B until it
is advanced through position 10
(starting) at which time it removes
motor powcr. K2 also removes volt-
age from K4 and K5 during stand-
by. A synchronous gear-reduction

8]

motor with positive clutch is used
for quick starts and stops.
Oscillator and Power Supply

Almost any audio oscillator cir-
cuit can be used. The onc we em-
ploy (Fig. 6) is simple and stable,
employing only three controls. R-1
is adjusted for least distortion, while
tonc amplitude is sect by R7 and
R8. Low and high voltage power
supplies arc simple and straight-
forward. In the B+ supply, V4 pro-
vides adequate regulation.

Operation

In use, the VTR-Cue output is
applicd to one of the microphone
inputs of the audio console. We in-
stalled the remote operate switch at
the vidco tape machine location.
For in-station tapes, we usually omit
the 35-sccond period of visual and
audio alignment signals called for in
the SMPTE leader. A camera shot
of the title board and a 400-cps
reference tone are recorded for 15
seconds. Then, by switching S3 or

BRASS BUSHING
TO SUIT MOTCR SHAFT

MATERIAL —220a. RRASS

Fig. 5. Details of the 10-rpm timing cam.
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(Note: All resistors are Vz-watt, 10%,
unless otherwise noted.)

T! power transformer, 440
volts CT, 50 ma, 6.3 volts
@ 2 amps

T2 filament transformer, 24
volts, | amp

Parts List

Item Description

Cl 270-mmf ceramic
capacitor

C2 .1-mfd tubular capacitor

C3, 4 470-mmf ceramic
capacitor

C5,6 .003-mfd tubular
capacitor

C7,9 10-mfd, 25-volt electro-
lytic capacitor

Cs, 10 .005-mfd capacitor

Cll, 12 20-mfd, 350-volt electro-
lytic capacitor

Ci3 50-mfd, 150-volt electro-
lytic capacitor

R1I 1.5-meg potentiometer

R2 2.2K resistor

R3 33K resistor

R4 910K resistor

R5 470K resistor

R6 1.5K resistor

R7.8 250K potentiometer

R9, 12 2.7K resistor

R10, Il 10K resistor

R13 4K, 10-watt wire-wound
resistor

RI4, 16 82K resistor

RI15 560-ohm resistor

R17 51-ohm resistor

RIS 50-chm, 25-watt rheostat

Item Description

13 audio matching trans-
former; primary, 50, 125-
150, 200-250, 333, 500-
600 ohms; secondary,
50K; 20 cps to 20ke {UTC
A-20 or equivalent)

CR1,2,3,4 750-ma, 100 piv, silicon

rectifier

Vi, 2 12AU7

V3 6X4

V4 OA2

K2,3,5 relay, 24 volts DC, two
sets form A contacts

K4 relay, 24 volts DC, one
set A and one set B
contacts

K1 stepping switch, 24 volts
DC, || positions, 4 sec-
tions, one section with
bridging-type wiper

St miniature switch with
roller arm

S2 wafer switch, single arm,
two position

S3.4 lever switch, spdt, 3 posi-
tion with center off, one
position spring return,
one position locking

S5 toggle switch, dpst

Fl fuse, 2 amp, 3AG

M motor, synchronous, posi-
tive clutch, 10 rpm (Hurst
PCRSM-10, or equivalent)

Indicator Industrial Electronics En-

gineers, Inc. Series 80 or
100 one plane assembly,
or equivalent

S4 to the “Cue” position, VITR-Cue
is put to work to provide the visual
and audio cue scquence. At seconds
2 and 1, the video switcher fades to
black and the audio operator ad-
vances his program mixer during the
silence. It is of no consequence if

device out, since it is sclf muting.

Our VTR-Cuc has contributed to
the production of a professional
appearing product. During its three
years of use at WDSU-TV, it has
climinated many errors in handling
and identifying an ever growing li-

he is too busy to switch or fade the brary of videotapcs. A
Cs Cg
.—-“ (——»TO K-5
V2a
=i Rig
Ry
= 01== Ry
Ce
| 4
C1o

Cllp__,

| —T0 k-4

-20)

% 6.3VACTO VL, V2 V3
AND INDICATOR
T-2
4 R} CRz
Fy H CR3 l
2A [
1 W T

JINVAC

Fig. 6. Schematic diagram of the amplifier, oscillator, and power supply.

Why is the VR-1100
selling like sixty?

Ask the man
who owns one.

We'll pick up the tab. Just call one of

the stations listed below, keep track of

the charges, drop us a line, and we'll
reimburse you.

ALABAMA
WKRG Mobile

CALIFORNIA
KTVU Oakland
KXTV Sacramento
FLORIDA
WTVT Tampa

GEORGIA
WAl Atlanta
WTQOC Savannah
ILLINOIS
WHBF Rock Island

INDIANA
WISH Indianapolis
KANSAS
KAKE Wichita

LOUISIANA
KPLC Lake Charles
KALB Alexandria

MASSACHUSETTS
WBZ TV Boston

MINNESQTA
WCCO Minneapolis
NEW MEXICO
KGGM TV Albuquerque

OREGON
KVAL Eugene
KEZ| Eugene
PENNSYLVANIA
WHP TV Harrisburg
WFIL Philadelphia
WHYY Philadelphia — Educational
WDAU Scranton
TENNESSEE
WDCN Nashville
UTAH
KUED Salt Lake City — Educational

(Because of space limitations this is only a
partial list of the many VR-1100 installations)

AMPEX CORPORATION
Redwood City, California

Circle ltem 9 on Tech Daota Card
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Find out why the VR-1100 is »the world’s fastest-selling VTR . . . with our dime.

Just call any of the broaccasters who have in-
stalled the new solid-state VR-1100. We'll pay
the phone bill, and we'll stand or fall on what
they tell you. Because we're not talking prom-
ises, we're talking about a new VTR that has
gone into 60 installations in just 90 days. We're
not talking promises, we're talking about a basic
recorder so clearly a product of advanced en-
gineering that it practically sells itself when we
switch it on. We're not talking promises, we're
talking about a $35,000 recorder so reliable that

*TM Ampex Corp,

© 1963 AMPEX CORP.

-

just about the only way to improve it is to add
Ampex accessories. Accessories such as Elec-
tronic Editor, Amtec*, Intersync*, and color cap-
ability. Accessories we purposely made optional,
so that you could add them when you needed
them, and not have to pay for accessories you
didn't need. We're not talking promises, we're
asking you to talk to the people who can give you
the straight-from-the-shoulder facts about the
performance of the VR-1100. Why not take us up
on it? Ampex Corporation, Redwood City, Calif.

Circle Item 10 on Tech Data Card
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NETWORK COVERAGE OF
A TRAGIC WEEKEND

During the past several months,
the country has read much about
the low standards of television and
opinions of Broadcasting’s public
service ideals. On the fateful twen-
ty-second of November, 1963, an
event occurred that shocked the
world, and roused many pcople out
of a lethargic “it can’t happen here”
attitude—John F. Kennedy, Presi-
dent of the United States, was
assassinated. The events following
this tragedy provided concrete proof
of the extremely important role
radio and TV play in the lives of
every American today.

The efforts of the broudcasting
industry have since been recounted
in many ways, but our intcrest is
in the technical and organizational
phase. To providle BROADCAST
ENGINEERING readers with a
first-hand account of the vast ef-

#*Consulting Editor, Washington, D.C.
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forts we asked the networks for
their stories.

At 1:32 PM on Black Friday,
when the late President Kennedy
was struck down, ABC went on
alert and remained in that status for
over 80 hours. Within minutes.
more than 500 news and engineer-
ing personnel had been deployed
from New York, Washington, D. C.,
and the network’s affiliate WFAA
in Dallas. Ten minutes after Elmer
Lower, president of ABC News,
had mobilized the network on a
spot news basis, they were out of
the “bulletin” business and well
into a program of complete cover-
age that was to continue for 60
hours on TV and 80 hours on
radio. The rapid pace with which
cvents occurred displayed to advan-
tage Broadcasting’s truc flexibility
—only by radio and television
could the sorrowing nation keep up
with the mounting pace of tragedy

ey
|
|
e

"

by John H. Battison* — A brief look
back at the fine efforts of the radio
and TV networks "in the public
interest, convenience, and necessity."

and the grim events as they un-
foldced.

The rapid movement of impor-
tant persons and others from Wash-
ington to Texas, and back again,
taxed networks” communications
facilitics to the utmost. If any les-
son was to be learned by the pur-
veyors of instant news, it could
only have been the need for more
and better means of communication
with their men in the field. To the
viewing public this difficulty was
not apparent, but to the news direc-
tors it was a real (perhaps their
worst) problem. The rapid arrivals
of important people and the widen-
ing needs for coverage added to the
task.

In keeping with the speed of
modern communications, ABC-TV
telecast early morning (3:19 to 3:29
AM) messages from British Prime
Minister Home, and from Pope
Paul. These were transmitted from
Europe via satellite Relay and were
exclusively aired by ABC-TV.

When the sccond murder oc-
curred, ABC Radio’s Bill Lord
gave the eyewitness report, “He’s
been shot.” Then ABC-TV fol-
lowed with the first TV report of
Oswald’s death, showing film clips
taken at the hospital. The usual
role of network affiliate was re-
versed by WFAA and WFAA-TV
in Dallas. Instead of being on the
receiving end of the coaxial cable
(as is usually the custom), these
stations provided most of the tech-
nical facilities that helped ABC
provide such complete coverage. It
is in just such unexpected events
as this foul deed that the true
capucity of an affiliate is measured.

While the bulk of camera equip-
ment came from the network, some
was obtained from affiliates and
even nonaffiliates in Washington,
D. C. WTTG, the former DuMont
station, loaned a ficld unit to ABC-

BROADCAST ENGINEERING



Now...a new [Z5AN Sound Recording Tape!

LISTEN. .. New “R"-type Binder
Assures Long-Term Sound Clarity...

AT LAST, a much superior binder—one that provides a
super-smooth, tough, homogeneous oxide layer which dra-
matically suppresses tape noise and intermodulation dis-
tortion! You'll notice this in the new sound clarity.

At the same time, extremely abrasion-resistant, it pre-
vents oxide build-up on the recording head, assures long-
term excellence of performance.

Equally important are oLtstanding magnetic characteris-
tics which make possible two superlative tapes of widely
different performance characteristics: a superb low-noise,
high-output tape and an extra fow print-through tape.

STRONGER: DUROL support material, a specially pre-
pared form of cellulose triacetate, is a good 40% stronger.
When it breaks . . . it breaks clean.

For details, see your electronic supplier or write:
Magnetic Product Sales
EASTMAN KODAK COMPANY
Rochester, N.Y. 14650

MORE CONVENIENT: A continupusly repeated permanent
legend on the back of the tape affers a means of indexing.

Ask for EASTMAN Tapes at leading electronic supply
houses: Type A303, a superior low-print tape with output
comparable to a fine general-ourpose tape . . . also Type
A304, a high-output tape with low print-through.

©Eastman Kodak Company. MCMLXI.

For fast threadirg and exira convenience—the unique, handy, Thread-
Easy Reel with indexing scale and built-in splicing jig.

Circle ltem 11 on Tech Data Card

February, 1964

21



Enjoy Dynamic Programming with Spotmaster ... the International
Standard of Excellence in Cartridge Tape Systems

Check

SPOTMASTER

v/ Compact and rack-mount models
v/ Recorder-playback and playback-only models

v/ Monophonic and stereo units

Pae:

v/ Delayed programming option Fig. 2. Ron Cochran and Bob Young in
. . the ABC news studio during broadcast.

Vv SUperlor qua"ty TV, and from WJZ-TV, Baltimore,

came another; three units came
from the network’s New York
headquarters.

Videotape played a major part in
keeping track of events; it is safe
to say that without it none of the
coverage could have been as com-

5004 plete. In this same way, audio tape
Compact was essential to the coverage by
Recorder- radio.

Playback CBS Radio and TV covered the

scenes from almost the beginning,
with CBS “News Control” at the
Graybar Building in New York
masterminding the coverage of the
sad weekend. This network used

500A-R 300 producers, film personnel, and
Rack-Mount nontechnical pcople, plus almost
Recorder- 400 technicians and similar person-
Playback

nel; it took all these to cover the
rapidly changing news centers.
During the 55 hours that CBS-
TV covered the news from ten
cities, a total of 35 live camecras
were used. In Washington, it hap-

SPOTMASTEI; tape cartridge equipment iTshthe NEW DELAYED
preferred choice on five continents. These
quality-engineered machines permit snap-in PROGRAMMING OPTION

i i it- N The optional SPOTMASTER 500 A-DL . 5
g fsang 14 s oehnd | o o Ta do 1| | pened 1o be CBSTV'S i to pro-
ield- TMA r second to 16-minute delay in the vide the Capitol-pool TV coverage,
and f.'e'd proven SPO STER featu es. broadcast of program material. Per- p pe ‘- 8
th W”ts or phoneftoday f((j)r éu” dgtillls ggg%t mits insta'nt censoring ?nd deletipn and here they used an additional
MASTER cquipmont - thelr outstanding | tervions and otuer e aritinations 28 camera units. CBS had the sor-
features and options . . . modular construc- | while the program is on the air . . . rowful distinction of being the first
1 . i L. also meets many other delayed pro- 5 i
Itilrcl)g 6f'acc%iss)(l)rirgsIrft?n?nccgmpetitivceon[;[r)ilgéz gramming requirements. With the tor gnpounce — 1{noff1c1a]1y — the
.. . lease/purchase plans. Remember, all DL f“tncﬁon Switcthe% og- ;;;A unit death of the President. And at the
SPOTMASTER models are backed up by an 225;2,",,5,3;’,;;; Snrmilaple i rack trade mart in Dallas, CBS-TV affili-
ironclad, full-year guarantee. or compact models. ate KRLD-TV, had set up a live
EEENgEN BROADCAST ELECTRONICS, INC. camera to record the President’s
originally intended arrival.
l _'= 8800 Brookville Road, Silver Spring, Maryland An event of such world-shatter-
— Telephone: Area Code 301 «JUniper 8-4983 ing significance always calls out the
B - ] - . utmost cffort from all involved, and
Sold nationally by: ANorth Canada: , | it is here that good affiliates are so
VIsUAL ELECTRONICS %’M rers ﬂﬁ‘;’;ﬂc important. CBS was able to call on
356 W. 40th S_t" New York, Ni Y. Branches from coast-to-coast in Canada stations KNX in Los Angeles,

WEEI in Boston, and WCAU-TV

Circle ltem 12 on Tech Data Card
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NOW
HELIAX

IN 5 SIZES
UP TO

5 INCHES

5 easy steps
for assembly
of connector
to Heliax
Flexible
Coaxial Cable
squarely. Assem-

ble gasket and clamping |
body to outer cenductor. { flaring.

7 Cut Heliax Cut outer con- Flae outer con- Assemble inner
Step Step &2 ductor with a tin Step 3 ductor back Step 4 connector to the
snips to facilitate 90° | against the clamping body. | center conductor.

P REY
AN HELIAX is now availabie in a 5 inch
size, adding to the range of applications of this low loss,
flexible coaxial cable. Produced in continuous splice-
free lengths. Type H9, 5” HELIAX is ideally suited for
high power installations to 826 kw peak power, fre-
quencies to 950 Mc.
Available in 38", 78", 138", 3” and 5" sizes, there is
a HELIAX RF cable system, including fittings, from one
source to meet your requirements. Write or call your
Andrew sales engineer for complete information.

R

. 77//m/ww

New York ® Washington, D. C. ® Boston @ Dallas

P. O. Box 807 e Chicago, lllinois 60642
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Assemble flare
SteP5 ring, O ring, an-
chor insulator. Thread outer
body onto clamping body.

Los Angeles ® San Francisco ® Toronto ® Montreal
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A MUST FOR
EVERY RECORDING &
BROADCAST ENGINEER

ALTEC’S COMPLETE LINE OF
STUDIO PLAYBACK AND SPEECH-
INPUT EQUIPMENT IN ONE HANDY
REFERENCE CATALOG.

Custom-built Altec control console in ABC-TV’s
Studio One, New York. Note jack panel contain-
ing 720 connections that permit virtually any
patching configuration,

Banks of Altec 128B Ampli
BACK monitoring by Universal Recording Corp.,
Chicago.

Control-room view of three A-7 Systems used
for 3-channel YLAYBACK monitoring at United
Recording Studios, Hollywood,

Monitoring with Altec ‘‘Duplex’’® Speakers in
Capitol’s control room. More than 70 of these
speakers are used throughout Capitol's record-
ing studios in Hollywood.

ALTEL *XME0)

for recording and hroadcast studios

There's no longer any need to search
through hundreds of Altec catalog
sheets...everything is now together in
one “book’ especially prepared for the
recording and broadcast engineer, In it,
you will find complete information on...

e SPEAKER SYSTEMS to satisfy most
stringent requirements of studio PLAM-
BACK. Indispensable for accurate A-B
comparison of the taped recording with
the live rendition for judging accuracy
and realism.

e MICROPHONES including the only
American-made condensers; 8 new
models of studio dynamics featuring
exclusive Altec Sintered Bronze Filters
(some models come with individual,
certified calibration curves); famous
studio stand-bys, the W.E.-type 639 and
633; plus complete information on the
revolutionary new 690A dynamic micro-
phone / transistorized amplifier that di-
rectly replaces the carbon transmitterin
ordinary handsets to provide broadcast
quality in TV and radio programming.

e AMPS AND PREAMPS you’ve used or
heard about, including a few that may
be new to you, Covered are power, pro-
gram, compressor, remote mixer ampli-
fiers; preampilifiers; the all-purpose 250
SU Stereo Control Console.

e TUNERS guaranteed to meet the
most critical FCC broadcast standards.
The 314A FM MPX Tuner for the ulti-
mate in multiplex network relay .., and
for off-the-air executive stereo monitor-
ing, record and tape PLA\\BACK , the 708A
‘‘Astro,” the only AM/FM MPX Tuner-
Amplifier with transistorized power
output stages.

If you insist on the best in professional
PLAYBACK and speech-input equipment,
this new catalog is a MUST. Write to
Dept. BE-2 for your FREE copy now, while
a sufficient supply is still available,

1963 ALTEC LANSING CORPORATION

ALTEC

LANSING CORPORATION

TR T

ALTEC LANSING
CORPORATION
/LTW fir?gqt;'se/f(:;ggvg{/ght, inc.

ANAHEIM, CALIFORNIA
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in Philadelphia, for supporting ma-
terial. CBS News then wove this
material into the story of horror,
with the skill of many voices and
unseen producers.

NBC News drew heavily on its
Dallas-Fort Worth affiliate WBAP-
TV, which was covering the pro-
cession when the assassination oc-
currcd. Immediately thereafter, NBC
began news coverage which con-
tinued for almost 72 hours on TV,
and 68 hours on radio.

The nature of this infamous per-
formance and the widely spaced
locations of the principal characters
made the operation more of a
technician’s project than a produc-
tion team operation. The emphasis
was on the eye, with the ear in sup-
port, alerting the viewer/listener to
things the camcra could not always
show. This required 400 technicians
and production personnel, with 44
cameras used in more than 65 loca-
tions. NBC had 21 cameras exclu-
sively for its own programs, and 23
more in the network pool. One ex-
ample of the problems involved
was the necessity for rerouting to
Washington the chartered 707 that
was Dullas bound from New York,
so the arrival of the late President’s
body at Andrews Air Force Base
could be covered.

Bill Trevarthen, NBC’s VP of
Engineering, said that 33 mobile
units were used—some of which
were hurriedly converted from sta-
tion wagons and sedans!

Mutual, the sole radio-only net-
work, carried the story for 64
hours, feeding all its affiliates as
well as more than 100 nonaffiliated
stations who rcquested the live cov-
erage. Charles Ray, vice president
in charge of engineering, handled
the technical aspects from the net-
work’s headquarters in Washington,
D. C.

The loss of revenue by American
stations who carried the coverage
runs into more than $30 million—
difficult for some to offset against
existing red ink. In contrast, the
very fingers that point most vehe-
mently at the alleged shortcomings
of radio and television continued
throughout to carry paid advertis-
ing. In all of these terrible events,
radio and TV demonstrated both
the maturity of experience and the
good taste of sensitive executives
who control these powerful voices
of democracy. A

BROADCAST ENGINEERING



Try just one reel of RCA Red Seal Mag-
netic Tape! You'll be so pleased that
chances are you'll never use any other
brand of tape again. This is the tape
RCA sound engineers developed for
their own use, and they won't compro-
mise on quality.

Every inch of Red Seal tape is minutely
tested by experts for frequency re-
sponse, distortion, drop-out, noise, and
print-through. It's got to measure up to
the stiffest specifications for coating

February, 1964

YOU'LL NEVER FORGET

the day you try RCA Red Seal Magnetic Tape

thickness, anchorage, layer-to-layer ad-
hesion, aging, cupping, slitting and tol-
erances. Precise controls give every reel
the same magznetic properties, the same
bias characteristic — so you can use
tapes interchangeably. Don't forget to
try Red Seal Magnetic Tape soon. Why
not take a few seconds right now to fill
in the coupon and send for complete
details on this new tape today!

The most trusted name in sound

Circle Item 15 on Tech Data Card

Magnetic Tape Products Marketing
RCA Victor Record Division, Dept. BE103
155 East 24th Street, New York 10, N. Y.

Please rush me specifics on RCA Red S

Magnetic Tape including all essential phys-

ical and magnetic characteristics.

eal
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SPARTA-MATIC 300 Tape Cartridge System play- 300P and 300R for a record/playback combina- 300P units may .be grouped in cabinet holding
back unit in a custom styled cabinet. Transistor- tion. Units may be readily removed for remote one to three playbacks. Custom cabinets finished
ized solid-state design, coupled with functional use or maintenance. Brackets for 19’ rack mount- in durable Dove Gray plastic laminate. Other
beauty. ing are supplied. colors available.

- SPARTA

FIELD REPRESENTATIVES:

U. L. LYNCH, Grand lsland, Nebraska, DU 2-4183 BO McMILLAN, Lake Oswego, Oregon, 636-6257
HERBERT L. ARMS, Coryden, Indiana, 738-5752 JOHN D. BROOKS, Albemarle, North Carolina, YU 2.5667
DENNIS L, SMITH, Puerta De Tierra, Puerto Rico, 722-0649 MILAN LEGGETT, Dallas I8, Texas, DA 1-298]

SPARTA-MATIC 200 Tape Cartridge System offers 200RP record/playback offers transistorized con-
rugged simplicity with proven reliability. Attrac- trol circuitry for improved toneburst cueing. Com-
tive pricing that fits any Broadcasters budget. patible with all others, yet priced 20 to 40% less.

200RP STEREO record/playback for full fidelity
FM broadcasting. ‘Frequency response + 2db from
30 to 12,000 cps; wow and flutter- under 0.2%
RMS.




300RPP combination is another example of how TEP-2 EQUALIZED TURNTABLE PREAMPLIFIER. All CP:5 PORTABLE TAPE CARTRIDGE playback. Lighlt
300 Series may be grouped to meet any require- transistorized with ‘self contained power supply weight with convenient carrying handle to audi-
ment. The record amplifier may be used with and balanced output: Performance exceeds indus- tion spots or programs anywhere in the station
either playback unit, try standards. or clients office. !

auaLitY+ acceptance= GROWTH

Success can be measured in a number of ways . . . but, this is the formula that has made a
record sales year for Sparta. What better procf of excellence of product and service can
anyone offer in a competitive industry?

CALL, WRITE OR WIRE SPARTA ELECTRONIC CORPORATION, 6450 FREEPORT BOULEVARD,
SACRAMENTO 22, CALIFORNIA. AREA CODE: 916 421-2070
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JE3S SWICEGOOD, Dothan, Alabama, SY 2-21481 C. E. FELTNER, Kingsport, Tennessee, WA 4-8188
EUGENE D. BRADLEY, Phoenix, Arizona, AM $-2292 LEROY HAMILTON, Simpsonville, South Carolina, 963-4095
CHAS. A. SPRAGUE, Grand Rapids 8, Michigan, 534-4157 GLEN E. WEBSTER, Park Ridge, lllinois, 823-8204

.A:10 AUDIO. CONSOLE provides a total of eight A-50 PORTABLE STUDIO for production, remotes CT-12 CUSTOM TURNTABLE CONSOLE complete
inputs selectea through four mixing channels with and Main studio. Four microphone, two turn- with Sparta TEP-2 equalized preamplifier, turn-
completely transistorized - circuitry and plug-in table, and two tape. machine inputs. Screw-in table, tone arm and pick-up cartridge. Also avail-
modular consfruction. legs and bench/lid allow quick set-up. ° able in 16 model.




WHEN THE PROOF-OF-
PERFORMANCE FAILS

In Part Four, several causes of
and cures for distortion were dis-
cussed. Thesc were the more com-
mon cases including component
failure, tube unbalance, and DC
problems. Before leaving the sub-
ject of distortion, lets look at a few
other possible sources. Occasionally
a trouble comes along which is
quite puzzling at first, yet eventu-
ally yields to a simple solution. As
an example of this kind of deviltry,
consider the following experience.

Several years ago I replaced the
1621 output tubes in a console 1
was troubleshooting. Before insert-
ing the new tubes I checked them
thoroughly for conductance and ele-
ment leakage, after warming each
in the tube tester for about fifteen
minutes. The mutual conductance
readings of the two tubes matched
perfectly — well into the green.
However, with thesc tubes in the
amplifier the distortion readings
were even worse than with the old,
almost worn-out tubes! A scopc,
connected to the analyzer output,
showed the major part of the “dis-
tortion” was actually AC hum. I
plugged the old tubes in again and
found, although the distortion was
relatively high, the hum was gone.
Checking the new tubes again pro-
duced the same indications as be-
fore: no element lcakage, perfect
match, and high emission.

The facts finally penetrated my
elephantine skull — the tubes be-
came defective only under the op-
erating conditions in the console. I
engaged the services of an accom-
plice to switch the power supply off
at my cue. As the switch clicked
I pulled one of the tubes (wearing
a heavy garden glove) and jammed
it into the tube tester, which was
already set for cathode-filament
leakage. There it was—a bright
*Chief Engineer, WMMB,

Melbourne, Fla.
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orange glow on the short indicator.
After a minute or so the glow flick-
cred and died; as far as the tube
tester was concerned, the tube had
become perfectly good.

I decided to continue the inves-
tication. Out of six spares, four
were apparently from the same fac-
tory-run, and developed shorts dur-
ing the above test. The other spare
1621’s were older, well matched,
had high emission, and passed the
“Quick Henry the Glove” test with
flying colors. When placed in the
amplificr, this pair reduced the dis-
tortion from 6% to less than 1%.

Now let’s treat briefly a condition
which will occur occasionally, and
can be maddening for even the ex-
perts at times. This condition might
be called “sclective distortion”—
i.c., the distortion at one frequency
(or a narrow band of frequencies)
is noticeably higher than the aver-
age readings for a broad band to
either side. This is generally caused
by parasitic oscillation which is
more likely to occur in a class AB
or B stage than in one operating
class A. A transformer secondary
and associated reactances can go
into momentary oscillation, as high
peak signal levels cause the grid
circuit impedance of the following
stage to suddenly decrease from a

[}

GIMMICK

(EXTRANEOUS) @

PGM. AMP.

PGM. BUSS

Fig. 1. All added circuits must be isolated.

by Ed Murdoch* — Part Five.
Conclusion of series on troubleshooting
a faulty proof; this month,

frequency response.

very high to a very low value. This
can result from overdrive; in this
case the obvious remedy is to re-
duce the input signal to the stage
(except when other deficiencies
make the overdrive necessary). If
the amplifier stage is not being
overdriven, the usual remedy for
parasitic audio oscillation is to con-
nect a low value of resistance—50
to 100 ohms—in series with each
grid, at the tube socket.

The preceding discussion refers
to only the general case—other
sources of parasitics might not be
as easy to locate. Recently, while
performing a proof, I ran across
distortion which was apparent only
in the vicinity of 5 kc; the scope
indicated parasitic oscillations at
this frequency. The oscillation was
quickly isolated to the console, but
at this point the job ccased being
a picnic and assumed the aspects of
a “whodunnit.” Instead of being
present only in the output ampli-
fier, the parasitic condition was also
found at the output of every precamp
in the console. Lengthy trouble-
shooting indicated that everything
was fine—cxcept for the parasitic
oscillation that “couldn’t be there.”

I was about to tie all the console
wires together in various assort-
ments of Boy Scout knots, and set
the entire mess on fire with a blow-
torch, when I noticed something
elsc that shouldn’t be there. A
length of two-conductor cable, al-
most hidden by the main cabling,
was draped across a corner at the
rear side of a program-bus support.
The two conductors were neatly
soldered to the program bus.

By crawling all over and under
the building, we traced the suspi-
cious wire to another room (dupli-
cate control room) where it con-
nected to a couple of code-practice
oscillators. The keying-jacks of
these nefarious monsters were con-

BROADCAST ENGINEERING



TWENTY TDA2 VIDEO/PULSE
DISTRIBUTION AMPLIFIERS PRODUCE
LESS HEAT THAN ONE 100-WATT BULB!

INTERNATIONAL

NUCLEAR COUP
MODEL TDA-2

INTERNATIONAL

O

j

NUCLEAR CORP

February, 1964
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TDA2 VIDEO/PULSE DISTRIBUTION AMPLIFIER
Circuit-designed at WSM-TV, Nashville, Tennessee

The Model TDA2 is a completely solid state instrument,
transistorized all the way with a built-in regulated power
supply. Built to meet the exacting standards of the industry,
the TDA2 is being used by networks, telephone companies
and TV stations all over the country.

The Model TDA2 Video[Pulse Distribution Amplifier is
designed to accept composite or non-composite video at a
bridging-type input of as little as 0.25 volt and delivers four
individually isolated 75 ohm outputs of 1.0 volt, peak to peak.
It will replace all tube type amplifiers without alteration of
existing cables. Weighs under four pounds and is only
1% x19x7 inches over-all.

PRICE: $325.00 EACH, F.0.B. NASHVILLE, TENNESSEE

For complete information and specifications write:
Department T-2

INTERNATIONAI. NUCLEAR CORP.

608 Norris Avenue Nashville, Tennessee
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SPOTMASTER
Tape Cartridge
Winder

The new Model
TP-1A is a rugged, dependable and
field tested unit. It is easy 10 operate
and fills a need in every station using
cartridge equipment. Will handle all
reel sizes. High speed winding at
2215 per second. Worn tape in old
cartridges is easy to replace. New or
old cartridges may be wound to any
length. Tape Timer with minute and
second ecalibration optional and
extra. Installed on winder or avail-
able as accessory. TP-1A is $94.50,
with Tape Timer $119.50.

Write or wire for complete details.

- s -

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland
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The FAIRCHILD
CONAX is
EVERYWHERE!

, #7¥6U find a FAIRCHILD CONAX in_round

% "buildings, tall buildings, long buildings
and square. Wherever recording is the art

&+ youw'll find a FAIRCHILD CONAX discreetly
at work. ;.

The CONAX concept by FAIRCHILD allows
the recording of ‘higher level recotds
through the inaudible control of high fre:
quency information. The CONAX offers the
only salution to amplifier distortion, cuty
ter overload, tracing distortion and cutter
burnout due to pre-emphasisi (R1AAJS
micro-second curve).

The ability to make hotghigirdeverrecofds
that have “top-of-the-chart” sound is
available only through the use of the
patented FAIRCHILD CONAX

FAIRCHILD CONAX_is available for single
{(Mode! 600)..or steres operation “{Madely
602).

Wilfe to FAIRCHILD —the pocemaker T’
professional audio products — for com-
plete details.

S oemmre oo

FAIRCHILD RECORDING EQUIP. CORP.
10-40 45th Avenue, Long Island City 1, N. Y.
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nected to a concealed push-button
at the main console; the oscillators
were adjusted so their tones har-
monized. When the announcer
pushed the button, he was under
the delusion that he was putting a
“time signal” on the air. (He may
have been—it depends on how you
look at it.)

Disconnecting these contraptions
killed the parasitic, and the 5 ke
distortion recading returned to nor-
mal. Moral: Never bridge anything
across anything else (Fig. 1), with-
out proper isolation!

Audio Frequency Response

As indicated at the beginning of
this serics, audio response and dis-
tortion arc relative. Yet, with re-
spect to the FCC regulations, it is
entirely possible for frequency re-
sponsc to be satisfactory, while dis-
tortion is excessive. For this reason
considerable attention has been paid
to methods for tracking down
sources of distortion, with verifica-
tion of response as an auxiliary con-
sideration. If distortion is kept well
within limits frequency response
will generally hold its own, within
the design capability of the cquip-
ment. If the troubleshooter were
to approach the problem with an
idea of improving response, the
same technical attack would be re-
quired. However, after improved
response was achieved, it might be
found that improvement in distor-
tion content was still insufficient.

The foregoing approach is based
on the assumption that the gear in
question is basically capable of
meeting the operating requirements
—most modern cquipment is. How-
ever, therc is a question of what is
meant by “modern.” Of course, all
relatively new gear can be so de-

scribed. Even some cquipment in
usc fiftecn years ago could still be
classified as modern by today’s
standards. Howecver, the situation
with many fiftcen- to twenty-year-
old systems is highly uncertain

A great deal of older audio
equipment is still in daily use
around the country. At WMMB,
for instance, we arc using a console
that has been in continual opera-
tion for more than fifteen years; yet
its response today is still flat past
10 ke, and maximum distortion is
under 1% . On the other hand, some
of the aged devices operating today
could barely meet FCC spees when
they were brand new.

If your station is using old equip-
ment which is marginal with regard
to FCC requirements, audio fre-
quency response does become of
paramount importance in proof-of-
performance measurements. If fre-
quency responsce is sadly lacking at
low and high frequencics (with ac-
companying high distortion at the
extremes) and troubleshooting turns
up no obvious defects, it is probable
that you have “marginal-when-
new” gear. There are several alter-
natives open in this case: (1) rec-
ommend purchase of new equip-
ment; (2) overhaul present system
to muke it “squeeze through;” (3)
overhaul and modify the equipment
to actually surpass original, specs;
or, (4) forget the whole business,
and take up motorscooter racing.

The course of action depends on
the individual circumstances. New
equipment would probably be the
best solution, budget permitting.
Often, adcquate overhaul is time
consuming and costly. Modification
should not be attempted unless the
reader is fairly well versed in design
theory, and experienced in con-

AND GIVE YOU

"HERE'S AN EXCITER
that WILL FACE THE MUSIC ! |

BRILLIANT STEREOPHONIC AND SCA REPRODUCTION
Direct FM 10 WATT EXCITER °

® approved for educational service.

® the ultimate in circuit design and unique construction.

il

-l

Model LPE-10

MOSELEY ASSOCIATES INC.

TeL 967-1469 oOR 967-8119
AREA CODE 805 PO Box 3192
SANTA BARBARA, CALIFORNIA
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How sharp and clear
can a color picture be?

Ask

WSM-TV, WGEM-TV, KMSPTV,

WAST, WIXT, WRGB, WRAL:TV,

WESH-TV, WFILTV, WNBFTV
WAGA-TV, WFBG-TV, and WWJ-TV

about G.E’s new 4-Vidicon
Color Film Camera Channel.

General Electric’'s PE-24-A has already been G-E 4-Vcameraistransistorized, it operates

ordered by 13 television stations across the
country. What sold them? The fourth vidicon. A
monochrome signal that gives the picture detail
and luminance while the other three “paint in"'
the colors. Registration problem is eliminated.
Result: you get a sharp, detailed picture for both
color and monochrome reception. Program after
program.

And you get it more economically. Because the

cooler and has increased component life and
reliability.

To see the PE-24-A in action, call or write
Visual Communication Products, 212 W. Division
St., Syracuse 8, N. Y. B8-6

Progress Is Ovr Most Important Product

GENERAL @3 ELECTRIC

February, 1964
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RE-AMP # 1

PRE-AMP # 2

g p——
X =REPLACE

PRE-AMP # 3

i X

Fig. 2. All of the old coupling, filtering, and by-pass capacitors must be replaced.

struction.

Old equipment is just chock full
of old parts! Unless adequate main-
tenance has been performed over
the years, (and sometimes cven if it
has) normal debilitation will cause
overall performance to sag—al-
though no single part may be
shorted or completely open. One
maneuver which will often help im-

prove this type of equipment is to
replace, without question, every sin-
gle filter, bypass, decoupling, and
coupling capacitor (Fig. 2) in the
amplifier. Small-value oil-filled cou-
pling capacitors should be replaced
with mylar-dielectric tubulars. Fil-
ters and large bypass capacitors
should be replaced with duplicates;
replace an clectrolytic with an elec-

trolytic, and an oil unit with a
similar oil-filled capacitor. Voltage
ratings should be observed, espe-
cially in the case of electrolytics;
and always test the larger capacitors
before wiring them into a circuit.
Circuit modification, as a remedy
to poor performance in old equip-
ment, should be preceded by ca-
pacitor replacement as described
above. The extent of modification
to be applied will depend on the
improvement desired and the basic
nature of the equipment. The limit-
ing factor for audio responsc in old
equipment is generally the trans-
formers (Fig. 3). A substantial im-
provement in response of marginal
equipment can be attained by re-
placing old output and interstage
transformers with new, wide-range
units. Attention should be directed
also to the input transformers of all
preamp channels in the console.
While it would be rather costly to
replace all these transformers, it
may be possible to improve their
performance with minimum expense.
Most input transformers in broad-
cast equipment are loaded with a
resistance across the secondary to

normal operation

® Pane!
current

ammeter

antennas
® Up to 5 kw power ..

® 30-100 . resistance,
expanded scales

phasor

measures common

® Detect seasonal drifts in common point
® Greatly speeds readjustment of directional

. 50 kw on special order
® Reads directly in resistance and reactance

NEW COMMON POINT BRIDGE,VFOR PERMANENT INSTALLATION
KNOW YOUR POWER AT ALL TIMES

® For permanent instaltation at common point
® Measure common point at any time, during

point

+ 50.n.reactance s

® Can be set up by your consultant to exactly
agree with license value of common point

® Available without panel for mounting in your

Write for

Specification Sheet CPB-1

PRICE $395 LESS AMMETER

CPB-1

DELTA ELECTRONICS

DELTA ELECTRONICS, INC.
4206 WHEELER AVENUE
ALEXANDRIA, VIRGINIA
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MiE REC LEVE BIMTON STLETOR

It's quite a number, the 602. A lightweight, low-
cost, true professicral field recorder made, of
course, by Ampex. It’s buiit en the foundation
of the Ampex 601 (the recorder that was the
workhorse of the ertire broadcast industry), and
the new Ampex 602 promises even to outdo the
601. Here’s why. Tre 602 features completely
new electronics circuitry. It has new solid-state
rectifiers to keep the chassis cool, helping to pro-
long the life of the other components. It has XL
type connectors for all line inputs. A built-in low

February, 1964
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©AMPEX CORP. 1963

AMPEX 602

impedance mike transformer. A higher power
balanced or unbalanced 600 ohm output. And
improved signal-to-noise ratio. These are just
some of the advancements. The 602 is portable
—ideal for field applications. Or it can be rack
mounted. And it comes in a one-channel or two-
charinel model. Both backed by the Ampex‘‘Four
Star” One-Year Warranty. Both built to be ex-
tremely reliable —to follow and outdo the 601.
For more information write Ampex Corp., Red-
wood City, Calif. Worldwide sales and service.

33



Here's A Preview of
Next Month's Issue

SPECIAL NAB SHOW SECTION

Show preview, agenda for engineer-
ing conference, list of exhibitors, floor
plan of exhibit floor, reports from
consulting authors, news, prods, and
other show information.

Other features will include:

PARALLEL OPERATION OF TV
TRANSMITTERS

A DISCUSSION OF SCA SERVICE

DESIGN OF DIRECTIONAL
ANTENNAS

MATCHING AND ISOLATING
PADS

FCC THIRD CLASS BROADCAST
ENDORSEMENT

THE OSCILLOSCOPE IN
MAINTENANCE

Plus . . . SMPTE Preview, Engineers’
Exchange, Book Reviews, Technical
Talks, and many other important items
you won't want to miss!

Reserve your issues now! Fill out and send
in the handy subscription card bound in
this issue, and receive the Broadcast En-
gineers’ Maintenance Guide — absolutely
FREE!
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flatten the pcak of high-frequency
resonance, and to reflect the proper
input resistance to the primary
winding. In some cases, this peak
might be just what is nceded to
help the following circuits over the
hump. However, removal of  the
loading resistances  might  upsct
other circuit conditions. It is there-
fore necessary to make careful re-
sponse and distortion measurcments
before permanently disconnecting
the sccondary-winding loading re-
sistors.

If the sccondary resistors are
omitted, it may be nccessary to
load the primary of the transformer
with a resistance cqual to the nomi-
nal input impedance of the channcl.
This will preserve the characteris-
tics of the device normally con-
nected to the input for programming
purposes. Certain microphones, for
example, will not maintain proper
frequency response unless loaded.
Thus if the secondary no longer
reflects the correct load to the pri-
mary, a correct match for the mi-
crophone must be furnished by a
resistor connected across the input
transformer primary terminals.

Amplifier frequency response can
be further modificd by addition of
plate-to-plate  or plate-to-cathode
cqualization networks; however, if
transformers are severely limiting
the frequency response, these cir-
cuits may not be very ecffective.
Current feedback taken from the
output transformer sccondary might
assist in making a marginal ampli-
fier “legal,” but would probably not
flatten the response to “hi-fi” specs.
It is a gencral engincering axiom
that application of a worthwhile
amount of negative fecedback re-
quires an additional stage of ampli-
fication. On the other hand, the
amplifier may alrcady be using as
much feedback as its gain will
allow.

This discussion of modification
should not be construed as a set
of instructions, but mercly as a
guide. Before any definite steps are
taken, the matter must be investi-
gated thoroughly. Familiarize your-
self with the circuit in question, as
well as practical design theory of
amplifiers and associated networks.
Even the previously mentioned re-
placement of an old output trans-
former is not always as simple as
it sounds. Such a change must be
approached with caution, since feed-

"LO" FI TRANSFORMERS

Fig. 3. An old transformer imposes limits.
back networks associated with the
original transformer may require
modification to work properly with
the new one—thcre’s always some-
thing!
Conclusion

You are probably aware that the
treatment in this series connotes a
degree of “finickyness” not found in
most radio or TV repair shops. Ad-
mittedly, some of the troubleshoot-
ing techniques will require a good
deal of time, work, and patience.
Perhaps you will never have to
scarch for a noisy component, or
measure the hum voltage of a power
supply—nbut if the need does arise,
I sincercly hope the material pre-
sented here will be of help to
you. A

CONTINENTAL’S
TYPE MRI1C
MONITOR RECEIVER

[J Monitors transmitter
operation at studio location

[1 Indicates relative field
intensity at pickup point

[ Has audio monitoring
channel

O Gives warning lamp for
carrier, buzzer alarm for
loss of carrier

write for details today
Continental
Electnonica
PRODUCTS COMPANY
BOX 5024 e DALLAS 22, TEXAS e TELEX CEPCO

sPe” Subsidiary of Ling Temco-Vought, Inc.
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IT BETTER?

Eleven-scale VT'VMs are “‘old hat.”” Hickok’s new 5-scale
VTVM (actually one basic scale covering all necessary
ranges) simplifies your job and increases accuracy. The
Model 470A features an AC-DC-Ohms single-unit probe to
eliminate the need for multiple leads. You’ll find 8 AC/DC
ranges from % to 1500 volts, as well as peak-to-peak and
resistance ranges, all on an easy-to-read 7-inch meter.

5 30 e

The HICKOK Electrical
Instrument Company
10544 Dupont Avenue
Cleveland, Ohio 44108

Represented in Canada by Stark Electronics. Ajax, Ontario - Internationally

by Hughes International, Husint. S. A., Culver City. California
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Butler University and operated on
a nonprofit basis, the hall is used
for drama, comedy, symphony,
jazz, dance, opera, and individual
performers or groups. The nine-
story Bedford limestone and con-
crete structure was designed by
Evans Wollen, Indianapolis, and
John Johansen, New Cannuan,
Conn. associate architects. Bolt
Baranek and Newman, Inc. were
the acoustical consultants; a por-
tion of their work can be seen in
the acoustical “‘cloud” complex
which is suspended from the ccil-
ing to provide ideal sound condi-
tions.

Cover

Credit for excellent cooperation during
preparations for shooting the cover
photo are extended to: Joseph Quinn,

ol
R s s e

i o

The cover photograph shows the
Indianapolis Symphony Orchestra
in rehearsal with musical director
Izler Solomon conducting, while
Ozzie Osborn and Tom Wendt of
the WFBM Stations make a tape
recording for later broadcast. The
Cir single microphone is sup-
ported high above and to the rear

of the conductor’s position. The
sccne is the main auditorium at
Clowes Mc¢morial Hall, Butler
University, Indianapolis, Ind. The
Hall, completed in October, 1963,
was built in the memory of the
late Dr. George Henry Alexander
Clowes, former research director
for Eli Lilly and Co. Owned by

Symphony stage manager; Herman L.
Lupe, Jr., lighting technician; Lester
McGuire, Clowes Hall stage manager;
Ron Languell and Charlie Metcalf,
stage assistants. Charlene Hillman and
Mary Bates, public relations directors
for Clowes Hall and The Indianapolis
Symphony respectively, provided essen-
tial aid. The color photograph is by
Paul Cornelius and Joe Bretthauer,
BROADCAST ENGINEERING pho-
tographers. — SNS
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AFTER THE FREEZE, ...?

At this time it is rather difficult
to say whether the FCC’s efforts to
control, if not limit, the expansion
of broadcasting have succeeded.
Therefore, it might be of more
value to think about what could
happen after the last petition is
filed by the broadcasters, and ex-
amined by the FCC.

AM Stations

Let’s take a look at AM first.
Early in 1962 the FCC declared a
“freeze” on the acceptance of AM
applications, unless certain require-
ments were met. This basic ruling
was not unrcasonable; however, in
some cases the requirements werec.
Originally, if an application was in
the FCC’s hands on the cutoff
date, it would not be accepted—
regardless of when the work had
begun. Many petitions were filed
by aggrieved broadcasters whose
costly (in many cascs running to
thousands of dollars) applications
were thereby rendered worthless.
The FCC, however, maintained re-
fusal.

The main requirement under the
decision states that 25% of cither
the population or area which is to
receive the proposed service must
not presently be covered by any
station. In some cases this means
that a ncw application could be
made acceptable by distorting the
proposed antenna coverage so that
the serviceless 25% of an area
could receive the new service—
even though there is no one there
to hear it!

Other cases concerned towns
with populations of several thou-
sand which had no radio station
and did not receive the required 2
mv/m coverage to qualify for pri-

“By John H. Batiison, Consulting
Editor, Annapolis, Md.
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mary service from any other station.
This ruling applicd to towns of
over 2,500 population. In the case
of citics with fewer than 2,500
people, 0.5 mv/m will suffice, for
they are considered nonmetropoli:
tan areas.

Some applications were deemed
not acceptable because the area
just outside the city limits was
served by a 0.5 mv/m signal—non-
urban primary service! Since the
population within the town (where
2 mv/m is required) did not com-
prise 25%, FCC requircments
could not be met. Thus, towns with
a real need for a local station were,
and still are, denied service to
which they are cntitled. Petitions
for acceptance on the basis of
“needed” service were denied.

The proposed AM  Rules are
broadened somewhat to take into
account financial aspects, which
the FCC is not supposed to con-
sider. In this way a relationship
would be established between the
population of a town und the num-
ber of radio stations allowed. One
of the proposals was to allow one
station for less than 10,000 pcople,
ranging up to seven stations for
towns of 1,000,000. The qualify-
ing factor was still to be population,
with the 25% requirement used
only for nighttime operation. At this
time no firm decision has been
made. It is a reasonable assumption
that whatever the outcome, pro-
tests will be filed by current and
hopeful broadcasters. The question
is: How many will welcome the ar-
tificial limitation by the FCC?

So perhaps we should say the
freeze is still half on in the AM
field. Certainly only those applica-
tions that comply with the May,
1962 requirements of 25% cover-
age of area or population will re-
ceive consideration, at present.

Technical Talks* — Summary
of the allocation and license assign-
ment situation as it is today.

Other considerations exercising
many broadcasters’ minds are high-
power operation, and duplication
of service on 13 clear channels
which were proposed by the FCC
many ycars ago. No grants have
been made on these disputed clear
channels, some of which were
downgraded to improve nighttime
service. A number of applications
arc gathering dust in the FCC’s files
due to objections from occupants
of the “degraded” channels. The
only channel that has been so allo-
cated is 770 kc. Through uan error
a decade or so ago, that channel
has been occupied by WABC as
Class 1 occupant, with KOB an of-
ficial “sub”-occupant at night. If
the duplication decision is ever put
into final exccution it will make
WABC, the “flagship” of the ABC
Network, the only New York na-
tional network station not truly
clear-channel at night. The implica-
tions are obvious. As a preview of
night duplication, the WABC situa-
tion points to a long and obstacled
path the FCC may have to tread if
such a decision is forced.

The other part of the clear chan-
nel question deals with use of high
power, up to 750 kw, on these fre-
quencies. Some applications have
been presented to the FCC, but
nonc have been granted; nor have
any apparcntly received very serious
consideration. From an engincering
point of view there is no reason
why such proposals should not be
granted. The clear channels can ac-
cept the power with no production
of troublesome interference. As a
matter of fact, high-power opera-
tion is comon south of the border—
often to the dismay of our own
broadcasters.

Because the only restriction of
power on the clear channels is the
lower limit (not less than 50 kw),

BROADCAST ENGINEERING



there scems to be no recason for
denying power increases for thesc
stations—provided adequate pre-
cautions are taken to prevent ef-
fects of excessively high ficlds near
the antenna.

FM Stations

In the ficld of FM, the situation
is more casily defined. The freeze
is over and engineering allocation
is to be according to distance tables.
It secms that many citics that de-
serve a station, and could have onc
by considerations of topography and
enginecring techniques—such as di-
rectional antennas—may be denied
their only local outlet for civic
expression.

Those fortunate applicants whose
locations arc in the table of allo-
cated cities, have an FM station in
their future. If, however, somconc
clse files for the same fucility. they
arc in for a hcaring. For the loser.
little opportunity exists to file for
another facility; no matter how
many new frequencies he finds us-
able by topographical and engineer-
ing considcrations in the arca, it is
unlikely that such an application
will be granted.

What Now?

We can sum up as follows: The
AM frecze is still on with no thaw
in sight; clear-channel duplication
is still theoretically in cffect with
no action in sight; high-power (750
kw) operations are far from activa-
tion; FM is now the only aural
service that has freedom of applica-
tion—provided you choose to oper-
ate in a city which has unassigned
but allocated channels. A

MOVING?

Don’t Lose
Touch . .

Receive B-E
as usual at

your new address

Write:

BROADCAST ENGINEERING
Circulation Dept.
4300 West 62nd St.
Indianapolis 6, Ind.
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It's a special blend of excite-
ment and experience combined
to form a rare 6 year old brew
known as Telescript.

In recent months a totally
new management team has
heen selected to direct and
operate Telescript. A number
of important developments
have taken place...new prod-
ucts and services are heing
added and developed to com-
plement and expand the
Telescript product line.

Among the new products is
the Shibaden 5820 Image Orthi-

/
{
!

‘

con Tuhe. Telescript has heen
selected as exclusive distrib-
utor for this quality I. 0. Tube.

The Shibaden tube matches
and exceeds the performance
and warranties of its competi-
tors...yet it costs 25% less!

In coming months you can
fook forward to a number of
important announcements
from Talescript. Meanwhile,
please write and ask for more
detailed information about the
Shibaden |. 0. Tube.

e G g
P g o N .

TELE SCRIPT INC.

155 WEST 72ND STREET, NEW YCORK 23, NEW YORK

\ \ } 6505 WILSHIRE BOULEVARD, LOS ANGELES, CALIFORNIA 90048 /
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ENGINEERS’ EXCHANGE
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Traffic Light
System

by Glenn D. Love, Technical Director,
CFNB, Radio Atlantic, Fredericton, N. B.

We have been using a scheme
that may “soothe the frayed nerves”

I : RED
1 | L
e — e W ! FLASHER
ANt dtadlat
I r
{NTERLOCKS l
\{ ¥
i WATER OVER- REMOTE/
110VAC RIDE LOCAL 110VAC

of other engincers, as it has our
own. A “‘traffic-light” system we
have installed allows us to leave
the transmitter site, and be assured
no functions were left in other than
the normal mode.

We assembled two lamps and

some circuitry as shown in a small
box und mounted the unit below
the room light switch near the door.
The green lamp lights when every-
thing is normal. The red light indi-
cates some function of the trans-
mitters or associated equipment has
been left in the improper mode.
The unit can be adapted to a varicty
of uses; a few are shown here.

CENDB is remotely controlled 24
hours a day. When operation is han-
dled at the transmitter, for mainte-
nance or other purposes, the flash-
ing red light is actuated, preventing
us from departing while the studio
is without control. The water-
cooling system for the dummy load
is similurly monitored—if it is in-
advertently left on, the red light
will flash. Also connected into the
light system are the standby trans-
mitter door interlocks, and the
over-ride switch on the time delay
relay.

This system has helped us avoid
many headaches. Previously, there
have been many times when many
miles from the transmitter site |1
began wondering whether the situa-
tion was all normal. Now, when we
switch off the room lights, and sce

F
|
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ELECTRO-VOICE, INC., Commercial Products Division, Dept. 241N, Buchanan, Michigan

SHALLESE

Subscribe today to **Microphone Facts™, fact-filled, free series on
modern microphone technigues. Request on studio letterhead.
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This tiny handful is E-V's answer to studio requests for a
truly miniaturized dynamic microphone. The Model 6498 1
is just 2}4” long, weighs hut 31 grams, yet has the
remarkably high output of -61 db! Although just half the
weight and bulk of competitive tavaliers, the 6498 response
is smooth, peak-free and full-bodied so that you can
mix its output with that of any standard microphone!

No fragile ‘‘toy”, the E-V 649B uses the famous

DYNAMIC
 LAVALIER!

rials or workmanship. It is omni-directional, with response
tailored for the slightly “off-mike'" location of a lavalier.

Acoustalloy® diaphragm and a
sturdy dynamic mechanism that is
guaranteed unconditionally for two |
years except for finish,
guaranteed for life
against defects in mate-

A 649B in your studio will give your performers
more freedom than they have ever had ... while

you get the fine sound and trouble-free
operation that's traditional with all Electro-Voice

microphones. Write for complete
technical specifications today!

BROADCAST
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the green “go” lamp shine, we
know all is well.

Socket Adapters for

Input Connections

by Philip Ross, WBNX Radio,
Fort Lee, N. J.

With the advent of cartridge tape
machines and other devices with
high-level, unbalanced audio out-
puts, a matching problem has arisen.
The difficulty is caused by the bal-
anced, high-gain, low Z inputs of
most consoles.

Skipping the console preamp
stage and applying a signal directly
into the grid of the following stage
has these three advantages: (1) un-
balanced, low-gain, high Z input;
(2) full use of mixer control; (3)
continued use of preamp stage for
microphone or phono. However,
printed circuits, disassembling prob-
lems, and downtime make this a
formidable task.

This tedious undertaking can be
avoided by the use of simple plug-
in circuit entry devices known as
test socket adapters. They are avail-
able from at least two manufactur-
ers in 7 pin, 9 pin, and octal ver-
sions; all add less than 2” to the
seated tube height. The RMA num-
bered solder lugs, arranged about
the perimeter near the top of the
adapters, can be used for perma-
nent connection. For instance, the
control grids of tube types 5879
and 7543 are available at pin num-
ber 1 on the 9 pin adapters. The
photo illustrates the use of such an
adapter in the tight preamp section
of a Gates “Yard.”

These adapters are also invalua-
ble for checking operating poten-
tials and other circuit parameters—
without going underside! A
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NOW! A RUGGEDIZED 4-400A!

Tired of interelectrode shorts and
weak plate seals? Then investigate
thke new Penta PL-6775 power
tetrode! Because of an exclusive
Penta filament-supporting insulator:
the PL-6775, unilaterally inter
changeable with the 4-4004, car
be mounted in any position and will
withstand extremes in shock and
vibration, without developing inter-
electrode shorts. The rugged and
reliable PL-6775 has a one-piece
plate cap and seal that won’t-easily
break off, can’t fall off. Even dis
tribution of anode heat is assured
by the exclusive Penta ribbed plate.

Ratings of the ruggedized PL-

6775 are the same as those for the
4-400A, in all classes of service.
A single tube will deliver up to
100 watts of plate power output
as a Class-C CW or FM amplifier.
Two tubes in Class-AB: operation
will provide up to 1550 watts of
plate power cutput.
Write today for your free, factual
Pznta PL-6775 power tetrode data
sheet.

PENTA LABORATORIES, INC.

3.2 North Nopal Street,
(3
Ezporn Agents: Lb ®

Santa Barbara, California
Frazar & Hansen, Ltd., San Francisco 11, Calif.

D

A

PEMTA RABORATORE
SAWIA BARBARA, CALF
MADRE IN U, 5. A

Circle I1tem 30 on Tech Data Card
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ANNOUNCING!
NEW TOOL TO SOLVE
TV LIGHTING PROBLEMS

Now used by major TV networks and stations in
U.S. and abroad, the A-500 spot brightness meter
permits fast analysis of any TV lighting problem.
Features 12° acceptance angle—1 /4000 typical
scene. Selectable color response—film, TV, eye.
Applications include rapid, accurate measurement
of scene luminance (brightness) ratios, lighting
balance, screen brightness, costume and scenery
reflectance, and kinescope brightness and
contrast. Two versions: A-500 fL for measuring
footlamberts and A-500 EC with integral exposure
computer. Write for brochure.

0% GAMMA SCLENTIFIC, INC,

5841 Mission Gorge Road, San Diego 20, Calif.

Circle item 49 on Tech Data Card

4/ SHOOT ANY
COPY TO
814 x 14"

————

2x2"

SLIDES
When you
need them!

11 11 1

1

N Y S O W O O |

Complete Modified Polaroid
Roll Film Camera Oujfit

Charts, maps, titles .

literally ANYTHING is just
60 seconds away from T.V.
slide form! Simple, Self- i
contained operation! [i§
"“Copy-Maker’ includes (i
Lens and illumination!

FREE: 66th ANNUAL
Photo Equipment Guide —
BURKE & JAMES, INC.
321 South Wabash Ave
Chicago 4, lllinois
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KPAT Reports on Tape Units
Excellent performance has been cited in
the use of the KRS Stact-Broadcaster,
a new solid-state multideck broadcast

audio tape cartridge unit, at Station
KPAT (AM/FM), Berkeley, California.
A KRS unit has been operating there 24
hours a day for five months. The multi-
ple cartridge system is actually six tape
recorders in one package. It uses a con-
tinuous loop cartridge which can be re-
versed, and which can operate a full
load of tape (up to 1200 feet) without
slippage and associated flutter. Five
decks are controlled remotely from the
main board of KPAT’s control room.
The record deck can be controlled at
the unit or remotely from the control
room, providing flexibility of sources
for the recording of spots, themes, and
programs. The machine is installed be-
tween the KPAT AM transmitters. In
the photo, Bob Sampson, KPAT tech-
nical supervisor, inserts a cartridge in
the recording deck. The patch strip
above the unit contains recorder and
monitor inputs and monitor output.

Film Center Purchased
Atlas Telefilm, Ltd., of Toronto, Can-
ada, announces that a wholly-owned sub-
sidiary, Festival Cinema, Ltd., has pur-
chased for cash all the assets and busi-
ness of Film Laboratories, also of To-
ronto. The plant will continue to rent
facilities and supply services to commer-
cial, television, theatrical, and educa-
tional film producers, both Canadian
and international. The acquisition is in
furtherance of announced plans for
theater television. Operated successfully
for 33 years, the firm was expanded
with the growth of television and now
has the largest and most complete range
of motion pictures facilities in North
America, east of Hollywood. Included
are processing laboratories for color as
well as black and white, three fully
equipped sound stages, recording studios,
dubbing theater, and supplementary
facilities from machine shops to makeup.

Under its new ownership, the installa-
tion becomes the only full-scale, inte-
grated film-making center, aside from
government-owned facilities not avail-
able to private producers, which is Cana-
dian-owned and operated.

Camera Tube Warranty Upped
The warranty on four types of television
camera tubes has been increased as
much as 60%, it was announced by the
General Electric Tube Department. The
warranty on tubes 5820A and 7293
glass-target broadcasting image orthicons
has been increased from 500 to 750
hours. The warranty on types 7629A and
8092A low-light-level magnesium-oxide-
target image orthicons has been increased
from 750 to 1200 hours. Under the new
warranties 100% credit is given up to
50 hours. Subsequent credit is pro-rated
according to a new schedule.

Tower Firm Expands
Rohn Manufacturing Co. has acquired
an interest in the Vulcan-TV Mast &
Tower Co., Inc., of Birmingham. Ala-
bama. Vulcan is a prominent manufac-
turer of telescoping masts, tubing, TV
guy wire, and accessories in the TV and
electronics field. They also manufacture
playground equipment and lawn furni-
ture. Many items in the TV line now
available from Vulcan will also be avail-
able from Rohn. The acquisition of Vul-
can will give Rohn new manufacturing
facilities in the southeast part of the
United States and enable them to give
better service to customers in that area.

Snow and ice cover this VHF TV trans-
mitting antenna at Copper Mountain,
Terrace, B. C. Situated on the mountain-
top, this CFFTK-TV installation is ac-
cessible only by helicopter. Mr. E. J.
Frazer. P. Eng., of the firm Hoyles,
Niblock and Associates, consultants to
the station, took the picture as he ap-
proached the remote site. CFTK-TV’s’
rebroadcasting station, CFTK-TV -1,
Mount Hays, Prince Rupert, B. C,, is
also a mountaintop installation. A

BROADCAST ENGINEERING



Live Music Pick-Up

(Continued from page 15)
microphone is basic to achicving the
desired reproduction. It is proper
selection and use of the microphone
which offers the only real control
we have over the cffects of room
characteristics.

For such a vital control element,
knowing that a microphone “sounds
pretty good back in the studio” is
just not cnough. It is necessary to
understand what clements of control
different types of microphones can
offer, and to become familiar
enough with the characteristics of
the location so that we may know
what control is needed. Microphone
frequancy responsc is important,
but the combined cffect of micro-
phone response and room character-
istics, as altered by all the micro-
phone properties, is the key to final
on-the-uair reproduction.

For example, a good unidirec-
tional, or often a good bidirectional,
microphone can do much toward
controlling response coloration
caused by sounds reflected from
surfaces at various angles around
the microphone. The directional
microphone can also be of signifi-
cant help in reclaiming the stereo
effect in a very live or reverberant
hall. When “tight-micing” is the
only solution, it provides a means
for scparating between different sec-
tions of the band or orchestra so
that balance may be maintained at
the board.

On the other hand, the omnidi-
rectional microphone can be a great
help in cither stereo or mono by
preserving some room color in a
very dead location.

While microphone placement is
well recognized as important to pro-
ducing a sterco effect, it has other
significance. Proper placement with
respect to the music source, or the
reflecting surfaces behind it, can
have much to do with the musical
balance. Since the frequency re-
sponse of the room varies with loca-
tion, the microphone placement can
contribute significantly to the over-
all reproduced frequency response.
The cistance between the micro-
phone and the music can offer
added control over the amount of
room characteristic which is repro-
duced. With tight-micing, for ex-
ample, room characteristics may be
almost completely climinated.

We can see that with even the

February, 1964

(and leave me there)

The Blonder-Tongue Observer 2 is a broadcast quality vidicon viewfinder camera.
It's extremely light and portable, making it ideal for remates. Also, picture quality
is so close to that of an image orthicon, you can use it for up to 809% of your
studio work.

You can buy the Observer 2 for a fraction of the cost of an image orthicon—
$4160. But, the biggest saving is in operating costs. For example, you can buy
seven vidicon tubes for the price of a single image orthicon—and each vidicon
lasts twice as long.

The B-T Observer 2 has an 8" viewfinder screen, a 4 lens turret, and reliable
solid-state circuitry. To arrange for a demonstration by your local Blonder-Tongue
representative, write:

BLONDERXTONGUE

9 Alling Street, Newark 2, N.J. ® Canadian Division: Benco Television Assoc., Ltd., Toronto, Ontario
Circle Item 31 on Tech Data Card
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most basic microphone arrange-
ments—two matched microphones
for sterco, or a single microphone
for monaural-—a judicious choice
of the microphone type and place-
ment makes possible a high degree
of control over the reproduced ef-
fect. Except in very trying locations,
incidentally, these basic approaches
probubly assurc the most consistent
program quality.

To help visualize what various
microphone types can do for us,
Table 1 lists key directional prop-

SUPPLIERS of

RYSSCO quaLITY

OR K
PROFESSIONAL TURNTABLES

® Quality

® Continuous
Performance

® Simplicity

12inch *34.85
16 inch *36.95

Model 607

CONCERTONE tape recorders

Full track --or Stereo
Width 19" for rack mounting -also portable
Professional broadcast quality.

Send for prices and literature.

STANDFORD-OMEGA

Condenser Microphones
$130.00 to $150.00

Viking Tape Recorders Superex Headphones
Kwikheat Soldering lrons

Send for literature.

FAST FAST FAST Service

Shipment by Motor Freight, Air Freight or Parcel Post

“RYSSCO Electronics Mfyg.

6879 No. Sunnyside Clovis, California
Ph. 299-4692 Area code 209

Circle Item 36 on Tech Data Card
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ertics for the more common pickup
patterns shown in Fig. 3. Two
points should be considered in using
this table: The directional properties
arc three dimensional (the patterns
shown in Fig. 3 are one cross scc-
tion through a sphere), and the
numbers are based on an ideal mi-
crophone which exhibits the same
dircctional propertics at all fre-
quencies and in all planes through
its axis.

To best predict the performance
of a microphone, thercfore, it is
necessary to make sure that its prop-
erties are rcasonably uniform. To
augment the manufacturer’'s data, a
basic “fecl” may be obtained as
somcone walks around a micro-
phone in a dead studio, while talk-
ing at a constant level and main-
taining a constant distance. Key
factors arc the amount of reduction
at the null (s), the angle of the
null (s), and the change in sound
qualitv as the angle changes.

The Music Source

Physical arrangement of the
source is another factor over which
the cngincer may have only limited
control; but it is again important,
particularly in producing a believ-
able stereo cffect. Physical arrange-
ment of the orchestra or band may
also have a significant bearing on
the ability to achicve a rcasonable

musical balance with simple micro-
phone techniques.

The Console

There is no intention to connote
an order of importance by consider-
ing the console, or board, last. In
fact, the board is the very important
point at which all of our considera-
tions are put together in one pack-
age for presentation.

In the sequence of devcloping a
live music pickup, the ideal ap-
proach would be to select the board
last—*o assure that the board prop-
erly complements the desired micro-
phone approach. A board for the
basic one- or two-microphone tech-
nique could be rather simple. If
there were a number of isolated
soloists or enscmbles, the board
could provide for proper micro-
phone coverage of each. If a multi-
ple microphone approach was nec-
essary, the board would allow ample
provision for mixing to achieve the
proper balance.

Unfortunately, the ideal is often
not counsistent with economy. When
cost limits the choice of the board,
ingenuity becomes quite important.
A possible approach might be to
reconsider the other control ele-
ments—such as microphone place-
ment or the number and type of
the microphones. Another solution
might involve taking soldering iron

Table 1. Pickup Properties of Four Directional Microphone Types.

directional.

Property Omni-Directional Cardioid Super-Cardioid Cosine
Unidirectional effect’ 0 17 db 23 db 0
Front to back infinite

reduction (on axis)? 0 (theoretical) 12 db 0
Null angle® 180° 126° 90°
Random energy

reduction® 0 2.6 db 11.4 db 9.6 db
Effective pickup angle®

3 db down 360° 132° 114° 90°

6 db down 360° 180° 166° 120°
Notes:

1. Pickup reduction in back hemisphere compared to front.

2. Pickup reduction at 180° compared to 0°. (See No. 3).

3. Angle at which minimum pick up (null) occurs. As with cardioid (see No. 2)
reduction at null is theoretically infinite.

4. Reduction in pickup of surrounding sound waves — compared to omni-

5. Included angle at microphone front for 3 or 6 db down at extremes.

BROADCAST ENGINEERING
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Fig. 3. Directional pickup patterns of four popular types of microphones.

in hand and modifying existing
equipment, perhaps by adding one
or two subchannels to the existing
board.

Summary
Having looked at some¢ of the
important considerations in ap-

proaching a live music pickup, let’s
rcjoin C. E. to see what progress
he has made.

Our chief engincer has agreed
with the production staff that the
objective is a conservative, believ-
able stereo presentation, with fre-
quency response sufficient to iend
authenticity to the music and with
enough room coloration to suggest
the location (but not so much as
to conflict with the other obiec-
tives). They have sclected a simply
presented, but well accepted, live
concert recording to define the goal.

C. E. has also determined that
the pickups will be made with an
audicnce present, and that the aver-
age audiences in one hall occupy
about two-thirds of the seating,
while approximately one-half occu-
pancy is usual in the other.

H