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Exciting Color

and indoor subjects, close-ups and macro-shots, all reflect the
higher resolving power.

EXCITING COLOR. Sponsors like the way their products
are easily and accurately identified. You get this kind of color
fidelity because picture quality is automatically controlled.
Levels are held constant to give the best contrast range.
Result: your station can handle the widest range of color
subjects—presenting a beautiful color picture at all times.

NO NOISY PICTURES. The Big Tube delivers a signal that’s
twice as strong. This means you get pictures without unde-
sirable disturbances. It’s important when projecting com-
mercials made by modern techniques—Ilike shooting into
light, or using a large background area, or changing rapidly
from a light to a dark subject. Just as a big photo negative
produces a picture without grain, so the big tube produces a
clear, noise-free picture.

No Noisy Pictures

Automatic Quality Control

AUTOMATIC QUALITY CONTROL. When a film (or
slides) change rapidly from one contrast range to another,
unique circuits automatically compensate for the difference
in density. They match the contrast range of the film to the
contrast range of the system. Smoothly, this circuitry re-
sponds to present a natural looking color picture everytime.

Film commercials and programs in consistently brilliant
color create a fine image for your station. For further
information call your RCA Broadcast Representative.
Or write RCA Broadcast and Television Equipment,

Building 15-5, Camden, N. J. 08102.
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in their Original Brilliance
with the RCA "Big Tube”

Color Film System

The “Big Tube’ concept in color film cameras assures repro-
duction of programs and commercials in all their original
beauty. Film and slide subjects have the natural look of colors
that are faithfully reproduced. Pictures are brilliant, films
have snap and sparkle—to entertain, to educate, and to sell.

NEEDLE-LIKE SHARPNESS. By using a Big Tube—50%
larger than others use—RCA gives you greater resolution.
It’s like using a big negative in photography. The picture is
sharper, the focus is uniform—all over the screen. Outdoor
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COLOR STUDIO DEMONSTRATIONS, NEW EQUIPMENT
ATTRACT CROWDS TO RCA'S BIG NAEB EXHIBIT

A pre-Thanksgiving harvest of ETV and
related equipment was spread out for edu-
cational broadcasters and military trainers
who converged on Denver in early No-
vember for the 43rd annual National As-
sociation of FEducational Broadcasters
convention.

The meeting coincided with President
Johnson’s signing of the first Public Tele-
vision legislation. an event that seemed to
help whet buving appetites for the shiny
items on display.

Both NAEB members and equipment
suppliers were on hand in greater numbers
than ever before. prompted no doubt by

non-commercial  broadcasting's steady
progiess during the vear and its bright
prospects for the future.

The RCA exhibit emphasized color ap-
paratus in response to rising interest among
ETV operators and military personnel in
the medium. Stars of the color demonstra-
tions were the TK-42 color studio camera
—one of more than 400 now in use—and
two high-band color TV tape systems. the
TR-70 and the newer TR-50. The iatter
machine, described in a page 4 article,
made its debut at the NAEB.

Demonstrations of the TR-42 and of the
PK-330 and PK-315 monochrome cameras

TK-42 color camera demonstrations at NAEB included paper sculpture by Helen
Carkin, West Coast TV personality and Chico State (California) College professor.

“Suitcase switcher” for remotes was among new products.

,,,,,,,, T T

‘Teleroamer” s a rolling TV production unit.

were controlled from a new RCA Profes-
sional Television console especially de-
signed for educational systems. Since th=
censole handles color. the black-and-white
broadcaster acquiring it now already has
taken a step into the Color Age.

Another feature was a new ‘‘suitcase
switcher.” a portable unit Jight enough to
be carried to remote program pickup points
for handling switching among multiple
cameras. The unit features 9-inch preview
and on-air monitors. eight video inputs and
provicdes dissolves. fades and other effects.

Aonochrome film pictures for the RCA
exhibit were produced by the PFS-16
television flm system. another new item
shown for th= fArst time at the Denver
meeting. The low cost svstem ($5,490)
brings together a PK-310 film camera, an
RCA 1600 16mm educational projector
adapted for TV use. and a compact optical
multiplexer. A slide projector can be added.

New TV console served as demonstration area nerve center.
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RCA OPENS NEW EUROPEAN PARTS DEPOT

[n a move to provide its European cus-
tomers with faster service on parts, RCA
has established a replacement parts depot
in Amsterdam. the Netherlands. It will
warehouse approximately 4.200 stock items
for three major RCA product lines: tele-
vision tape recorders, electron microscopes
and 1omm sound motion picture pro-
jectors.

The new facility is located in the Atoom
Building at Amsterdam’s Schiphol Airport
and is manned around the clock to assure
immediate to RCA customers’

response
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Map shows how warehouse is positioned at
Europe’s “hub” to serve its major markets

and those in Africa and the Middle Eas:.

Interior view showing shelving arrangement used in stocking 4,200 replacement items.

normal or emergency needs for replace-

ment parts.

Company officials said Amsterdam was
chosen as the depot site because the city
has gained a reputation as ‘‘The Hub of
Fourope™ since a market of some 180 mil-
lion people exists within on hour’s air
travel time. IFrom this strategic location,
RCA will serve customers in  Europe.
Africa and the Middle TEast.

Another factor in site selection was the
location of a Dutch customs office within

IN AMSTERDAM

the Atoom Building. This is expected to
provide streamlined customs clearance and
help to expedite parts shipments, particu-
larly in emergency situations.

While the depot has been opened for
only a short time, RCA already is planning
for future expansion. By m:d-1968 the fa-
cility will be relocated nearby in a new
huilding now under construction at the
airport. The additional space will permit
extension of parts carried in stock to other
RCA product lines.

FIRST ‘'WORKING STANDBY'
SYSTEM IS ANNOUNCED BY
RCA FOR FM INDUSTRY

The I'M broadcast industry’s first sys-
tem for parallel-operated transmitters to
assure an uninterrupted broadcast signal
has been introduced by RCA’s Radio Sta-
tion Equipment Merchandising group. Th»
“working standby” FM transmitter sys-
tem, which has been proven out in exten-
sive field tests, is available for 10 kilowatt
output (two 5 kW transmitters), 20 kW
output (two 10 kW transmitters), and 40
KW ooutput (two 20 kW transmitters).

The technique is being used by several
television broadcasters but except for an
RCA custom-built system combining two
20-kW units it has not been used previous-
lv in FM. With parallel operation, the
station automatically switches to reduced
power in the event one of the two trans-
mitters fails. This allows the broadcaster
to remain on air while repairs are madc.

The arrangement is particularly useful
for I'M broadcasters operating transmitter
plants by remote control or where quick
access to the transmitter site is difficult.

QOutputs of the parallel transmitters are
fed into a single transmission line through
a combiner and output switcher. The two
transmitters are driven by one exciter, and
provide automatic switching to a spare in
the event of an exciter failure. With the
RCA system the FM broadcaster enjoys
the complete reliability of transmitter re-
dundancy. Any RCA “E line” FM trans-
mitter now in use can be adapted for
parallel operation.

R R T R T R U T T T
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COLOR CAMERA FOR SPACE
PRODUCES NTSC SIGNALS

This fall RCA’s Astro-Electronics Divi-
s.on demonstrated a broadcast-quality
color TV camera small enough to be car-
ried by an astronaut on manned lunar
missions. Completely portable, the camera
system transmits video and audio signals
to a base station. Its overall weight, 56
pounds. includes camera. power supply
and transceiver.

Video pickup is handled by three one-
inch hybrid vidicons, producing a standard
NTSC color signal. Audio communications
are two-way. The camera uses an F1.8
power zoom lens and provides a cable con-
nection to the base station if desired.

When carried on the Moon’s surface,
the camera could provide scientist and
home TV watcher alike “live” views in
color of the lunar environment as it ap-
pears to the astronaut. RCA designers
said the camera’s compact size and light
weight resulted from the use of integrated
circuits and spacecraft packaging.

4
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NEW TR-50 TV TAPE MACHINE: ADVANTAGES
OF HIGH-BAND OPERATION AT ONE-THIRD LESS

RCA’s new TR-30 high-band color TV
tape recorder is designed to give broad-
casters the advantages of high-band oper-
ation at a smaller investment than ever
before. The TR-30 is priced at $54,500
which is some one-third less than RCA’s
deluxe high-band color recorder, the TR-
70, at $87,500.

Broadcasters agree that the high-band
standards provide state of the art per-
formance in video recording. The viewer
watching color programming from high-
band tapes sees color pictures that are bril-
liant and faithful in their natural hues.

Fully transistorized. the TR-50 is a
mere 33 inches wide, 66 inches high and
24 inches deep, which makes it the most
compact high-band color TV tape system
currently available. It makes use of ex-
panded signal-monitoring facilities So that
the operator, upon checking picture and
waveform monitors, can make a continu-
ing analysis of the pictures being recorded
and keep performance at a high level.

While assembled and factory-tested as
a complete record/playback color system,
the TR-30 will accommodate various
accessories to suit individual needs of the
broadcast user. Space is provided for add-
ing the accessories within its cabinetry.

Accessories include CAVEC (for Chroma
Amplitude and Velocity Error Corrector),

First TR-50, shown here by Lulu Johnson, was
sold at convention with TR-70 to KBTV, Denver.

a unique item developed by RCA. It com-
pensates for variations in the chroma con-
tent of the TV signal occurring between
recording and playback and, in addition.
corrects picture disturbances that may re-
sult from changes in head speed.

Other accessories which the TR-30 will
accept are the guide servo, used to posi-
tion the vacuum guide to eliminate picture
skewing: the dropout compensator and
the electronic splicer.

KAISER BROADCASTING ORDERS $2,260,000 IN
EQUIPMENT FOR 2 NEW ALL-COLOR STATIONS

RCA contracts to supply approximately
32,260,000 1in studio and transmitting
equipment for Kaiser Broadcasting's new
all-color UHF stations in Cleveland and
San Francisco were announced recently.

The new stations—WKBF-TV  Channel
61 in Cleveland and KBHK-TV, Channel
44 in San Francisco—are scheduled to go
on the air early in 1968. The Cleveland fa-
cility will be built and operated by a new
organization formed by Kaiser and the
Superior Broadcasting Corporation.

Each station has ordered three “live”
color cameras, two complete color TV film
svstems, two TR-70 high-band color TV
tape recorders, a master control switching

system, audio equipment and a solid-state
microwave system to link studio and
transmitter sites.

Transmitting plants ordered for each
station include the TTU-50C UHF trans-
mitter and pylon-type broadcast antennas.
Remote control equipment will permit
transmitter operation from station studios.

Kaiser Broadcasting is a wholly-owned
subsidiary of Kaiser Industries Corpora-
tion. Other Kaiser stations are WKBD-TV,
Detroit: WKBS-TV, Burlington-Philadel-
phia; and KMTW-TV., Corona (Los
Angeles). In addition. Kaiser owns and
operates WKBG-TV. Boston. jointly with
the publishers of the Boston Globe.
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TAFTBUYS 10 MORE TR-70s
FOR GROUP TOTAL OF 18

Taft Broadcasting Company, Cincin-
nati, has ordered ten TR-70 high-band
color TV tape systems to augment the
eight TR-70s already in use at the group’s
six television stations.

The contract signing was recorded in
Camden, N. J. by an RCA photographer
as William H. Hansher (seated), Taft
Vice President in charge of engineering.
wielded th2 pen. Standing (left) are Carl
Raasch, RCA broadcast sales representa-
tive, and Edwin C. Tracy, Division Vice
President, Broadcast Sales Department.
Broadcast and Communications Products
Division.

The Taft group includes WKRC-TV,
Cincinnati: WTVN-TV. Columbus, Ohio:
WBRC-TV, Birmingham. Ala.: WGR-TV,
Buffalo: WDAF-TV. Kansas City. Mo..
and WNEP-TV, Wilkes-Barre. Pa.

FIRE - STILLED WEJL VOICE
HEARD AGAIN IN 4 HOURS

Radio Station WEJL, Scranton, Pa.,
was forced off the air at 8:30 a.m. on
October 25 by a transmitter fire, but made
a swift recovery and was broadcasting
again just over four hours later.

After the blaze was doused, Chief Engi-
neer Guy Rauer determined that his trans-
mitter was virtually intact except for a
power transformer. He alerted RCA to his
plight and a replacement unit was pulled
out of stock at the RCA Parts and Acces-
sories warehouse in Deptiord, N. J.

Meanwhile Chief Rauer had engaged a
private pilot to make the 120-mile flight
to the Philadelphia Airport. Upon arrival
there, the pilot found the transformer wait-
ing for him: an RCA employee had brought
it directly to the terminal building.

The return Hight began immediately.
Upon reaching home base, the pilot rushed
the replacement transformer to the WE]JL
studios in the Scranton Times building.
The waiting chief engineer began the in-
stallation, completing it in five minutes. At
12:42 p.m. the voice of WEJL was heard
again.

The Deptford facility is the world’s
! ~ . s largest commercial distribution center for
Good listening can be good looking too as Linda Boyce illustrates here in debut of RT-27, electronic parts. Its 200,000-square foot
newest cartridge tape recorder in RCA's expanding equipment line for radio stations. building was dedicated in 1964,




PLANNING
AM/FM

RADIO STATIONS

PART THREE: EQUIPMENT SELECTION,

INSTALLATION AND MAINTENANCE

Editor's Note: This concluding article in our
three-part radio planning series deserves, we
believe, the special attention of all planners
who now are or soon will be faced with
decision-making in regards to AM and FW
broadcast equipment. It explains many of the
important differences between equipments
and what to look for when making a choice.
Also included are tips on the installation and
routine care of broadcast station equipment
for long term operating reliability.

Part 1 of the series, “Three Basic Floor
Plans,” was published in Broadcast News,
Vol. No. 132, February, 1967 Part 2, “The

Transmitting Plant,” appeared in Broadcast
News, Vol. No. 134, June, 1967. All three
articles of the series are available in reprint
form from any RCA Broadcast Representative.

While the technical equipment required
for an AM or FM radio facility is deter-
mined basically by station size, layout and
programming as outlined in Part One of
this series, it should be remembered that
the operating flexibility of the station de-
pends to a great extent on the equipment
selected.

An extra measure of versatility in the
studio equipment may greatly promote pro-
gram speed, accuracy and creativity, en-
hancing the station’s audience and adver-
tiser interest. Certainly, the transmitter
plant with the highest efficiency and re-
liability will place the strongest and most

6

consistent signal where the people are.
More than just economy, therefore, each
piece of equipment should offer all the
added benefits of value and performance
that modern technology allows.

Too many times the costly assumption is
made that all broadcast equipments. if
FCC type-approved. are basically the same
“under the hood.” So, all vou have to do
is to find the supplier with the lowest price.
Several mismatched units and thousands
of dollars later. however. price is very often
found to be closely related to the quality
and reliability of components. as well as the
attention and service that can be expected
from the manufacturer after the sale.

Avudio Equipment

Since no two broadcast stations have
the same operating requirements, the selec-
tion and arrangement of microphones.
audio tape systems. turntables, consolettes,
amplifiers and other equipment will differ
for each installation. Many stations choose
to have their control equipment tailored-
made to the station's requirements.

Control Consoles

Usually the most important reason {or
the addition or replacement of a control
console or consolette is the need for more
input channels. This can be brought about
by the addition of a new studio (and thus
additional microphones) or by adding FJM

stereo facilities. It is convenient to be able
to leave telephone lines connected to the
“board”, and thus as the number of remote
programs increase. the telephone input re-
quirements will increase. A consolette may
also be added to a station in order to in-
crease the flexibility of recording facilities.
Many stations use a small board in a “pro-
duction” control room where they make
commercials and station promotion record-
ings. Another requirement for the addition
of a small audio consolette is for the remote
pickup of programs such as at sporting
events. auditoriums, churches and night-
clubs. In general. as a station increases its
program variety and flexibility, its require-
ment for audio input facilities also increase.

Consolettes of the highest quality em-
ploy computer grade components through-
out. In these equipments. components are
selected for their long life and dependabil-
itv. For example, the best consolettes use
telephone tvpe switches for their superiority
over wafer types. and step attenuators
rather than carbon pots. Thev are fully
transistorized using the most advanced
state of the art circuitry. Plug in modular
design provides complete accessibility with
interchangeability of subassemblies and
quick, convenient servicing. Reliability of
equipment is a priceless ingredient in the
design of today's successful broadcast sys-
tem in view of the increasing shortage of
competent technical maintenance personnel.



Studio Consolette, BC-8

Completely self contained, high fidelity audio
system for three channel mixing, switching,
and monitoring. Dependable solid state plug-
in amplifiers. Low impedance mixing circuits,
buift in cue/intercom amplifier.

Compact, Modular Design

View of internal plug-in modules common to
ail RCA consolettes, including high fevel iso-
lation units, amplifiers and power supply. All
have built-in provisions for expansion.
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Audio Mixer Consolette, BC-19/BCM-2
. Solid state BC-19 stereo consolette with
Studio Consolette, BC-9 matching BCM-2 Auxiliary which provides five

Compact solid state mixing and switching, additional mixing channels and 15 additional
featuring pushbutton selection of high leve! input sources. BCM-2 features plug-in mod-
sources, relay switching, and buiit-in inter- ules, may be adapted for low level or high
com. Operation can be remoted. Plug-in mod- level inputs. Provides same expansion for
ules interchangeable with other consolettes. BC-7, BC-8, BC-S8 Consolettes.

Stereo version is the Type BC-19.

Studio Consolette, BC-7

Versatile, completely seif contained for both
stereo and monaural mixing, switching and
monitoring. Ten mixer positions: five low
level, three high level, two line level. Dual
mixer contro! in all stereo positions. Reliabie
solid state plug-in amplifiers. Built in cue/
intercom.




Custom Consoles

Below are three custom consoles designed
for side-by-side installation. At the top is an
eight channel microphone mixer with three
sub-mixing channels. Vertical type faders,
with bus selectors. Reverberation and equal-
izer controls. Center section is an eight

channel master mixer featuring remote meters
for new automatic gain control amplifiers. At
bottom is record mixer and monitor section
for control of cartridge and reel tape, turn-
tables. Solid state circuits and voice operated
relavs are part of the equipment.

Custom Master Control

One of five master control consoles for a large radio
network features sound effects controls, sub-mixers,
equalizers, echo effects, unitized construction for
complete accessibility.

Custom Operating Center
Modern control
ease features built

position designed for operating
in turntables,

dual channel

stereo consolette end cartridge tape equipment.

Custom Audio Equipment

In addition to offering a comprehensive
line of standard audio control equipment,
leading equipment manufacturers specialize
in custom designing and building complete
speech input systems to meet individual
needs of stations and networks. Their en-
gineers have worked closelv with the na-
tion’s leading broadcast engineers in the
design, production and installation of many
custom equipments. Studio control systems
such as these are tailor-made, combining
just the right facilities for the control of

program operations and the reproduction of
high-fidelity sound. This custom service is
not limited to large stations and networks,
it is available to everyone. Broadcast sta-
tion engineers, in some cases, may wish to
lay out and design the system themselves.
In these instances. specifically built units
or modified standard items can be supplied
to meet these specifications. Or, as some
stations may desire, a study of station re-
quirements can be made with detailed lay-
outs and cspecifications drawn up for the
equipment needed.



Tape Recorders

Program material on magnetic tape pro-
vides extra flexibility in scheduling, simpli-
fies program operations and reduces the
cost of program production. Modern sta-
tions utilize every possibility offered by
the medium~—mono or stereo, cartridge and
reel to reel, two track and 4-track stereo,
manual and automatic equipment. Car-
tridge tape systems permit the immediate
playback of recordings without cueing and
threading. They provide precision timing
of program segments, and the program
material will be exactlv the same every-
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Multicartridge Tape System, RT-8

Compact monaural or stereo unit plays all NAB
size cartridges. Units may be connected in multiples
to give system of 8, 12, 16 or more automatic tape

playback cartridges.

time a passage is repeated. They offer
the most convenient storage medium
and the quickest and easiest access to
selected segments of material. The system
of cue tones makes the equipment readily
adaptable to automatic or semi-automatic
systems. Multi-cartridge tape systems, de-
signed essentially for the heavy traffic sta-
tion, reduce the load on operating pzrson-
nel by automatically handling a series of
short (or long) program segments through
start/stop and audio switching sequences
in rapid errorless succession. Two hours of
material can be programmed with one

Audio Tape

Recorder, RT-21

Professional, solid state recorder for
monaural or ste'eo operations. Wide
range of record input levels, high
playback output levels. Either 7%2/15
or 334/7V> ips tape speed. Full-track
or dual half track. Plug in record
equalizer, variable tape speed cue-
ing. Console or portable carrying
case available.

Automatic Tape

Recorder, RT-22

Record/playback in stereo or mon-
aural models. Variable tape speed
cueing. NAB cue tones (reel or car-
tridge) recorded on tape for auto-
matic operation. Plug in circuit
modules. Remote control provisions.
May be used in automatic systems
with cartridge tape.

multi-cartridge unit, which can be teamed
with as many other units as needed. Tape
systems may be remotely controlled.

Reel-to-reel tape machines, on the other
hand, take full advantage of the editing
ease and speed that tape offers. Reel-to-
reel machines can operate at various speeds
so that the material can be tailored to
program needs. Super thin tapes can be
used to permit hours of programming on a
single reel, and the equipment features
portability for interviews and news stories.
Manually operated and self cueing versions
are available.

Cartridge Tape System, RT-27

g

Deluxe, solid state system for monaural or stereo
cartridge record and playback. Separate record and
playback heads, three cue frequencies, plug in cir-
cuit boards, pull out tape transport.
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Tape Automation Systems

An audio tape programmer combining
solid state and relay switching is available
to automatically program multi-event se-
quences from several different tape systems
with an absolute minimum of attention
from station personnel,

IFor use with both monaural and stereo
systems, the device is designed to select
from several audio sources and sequence
them in any preset pattern as consecutive
events. It is particularly advantageous to
stations requiring separate programming
for AM and FM. The operator who may be
handling both programs can preset the
system to sequence the FM events during
times when live broadcasts or program
changes must be made on AM.

Microphones

Careful thought should go into the selec-
tion of type and quality of microphones
for AM and FM facilities. Too often the
microphones selected do not complement
the quality of other equipment. This can
seriously impair overall performance.

There is considerable overlap in the uses
of available broadcast microphones, of the
many types, but each has attributes for
specific applications. High quality broad-
cast-type microphones have performance
features that make them ideal for AM and

10

Automated Audio System

Completely automatic tape system consisting
of RT-22 stereo
automatic tape programmer, center, and car-
tridge tape system, bottom.

reel recorder, top, BCA-15

Dual Speed
Turntable, BQ-51

Compact, precision unit for 33%3 and
45 rpm. Smooth, low rumble, rapid
starts. Provision for two tone-arms.
Cabinet accepts preamplifier.

M use, such as smooth frequency re-
sponse over the audio range. low distortion,
hich output levels, and well shielded (and
sometimes shockmocunted) output trans-
formers to prevent hum and noise pickup.
Certain types have selectable directional
patterns useful in high noise areas. Public
address microphones, on the other hand.

Polydirectional

Microphone, 77DX

High fidelity, ribbon type, easily adjusted to
obtain a variety of directional patterns. Ideal
for AM and FM. Frequency range 30 to 20,000
Hz. Three-position voice-switch for selection
of best operating characteristics. Efficient
shock-mounting. The accepted standard of
the broadcast industry.

——

Uniaxial Microphone, BK-5

A high quality ribbon instrument with a uni-
directional pattern. Especially suited to use
in high noise areas and for general studio
applications. Wide frequency response of 30
to 20,000 Hz.

Pressure Microphone, BK-1

Ideal for interviews. Insensitive to mechani-
cal vibration. Smooth response over a range
of 50 to 15,000 Hz. Removable from base for
hand use or floor stand mounting.

Subminiature

Microphone, BK-12

Lightweight, easily concealed lavalier dynamic
microphone with excellent speech balance
for studio and public address. Inconspicuous
worn around the neck, clipped to the clothing,
or hand held. Wide frequency response of
60 to 18,000 Hz.



Portable

Mixer-Amplifier, BN-26

Solid state, battery or AC powered unit pro-
viding four selectable inputs, cueing, moni-
toring and mixer bus paralleling. Completely
self contained. Built-in 1,000 Hz setup oscil-
lator. Cover serves also as tilt rest for unit.

are designed to offer additional economy.
[Frequency range and sensitivity are sacri-
ficed to some extent for ruggedness and
lower cost. Response limitations should
always be considered when these micro-
phones are used for broadcast applications.

Signal Processing Equipment

Audio signal processing equipment 1Is
available to automatically control audio
peak and average levels into the transmit-
ter, as required, to prevent overmodulation
with consequent adjacent channel inter-
ference or even possible damage to the
transmitter.

Studio Speaker, MI[-38351-A
Excellent frequency response pro-
vided by five in-line speakers.
Twenty-five Watt rating.

Automatic gain control (AGC) ampli-
fiers, with their slower attack and recovery
times, are used In control rooms and
studios to maintain a constant average
audio level. Peak limiters, with their faster
attack times are normally used at the in-
put of the transmitter because of their
ability to limit the amplitude of high speed
transient peaks.

In FM, however, a 75 microsecond pre-
emphasis network normally installed at
the transmitter input produces a high
frequency boost which tends to cause over-
modulation. This overmodulation can be

Duo-Cone Speaker, LC-1

Ideal for control room monitoring
and other broadcast applications.
Wide frequency response (25-16,000
Hz), wide angle distribution and
low distortion.

AGC Program

Amplifier, BA-43/45

Low distortion, solid state automatic gain
control amplifier. Provides both expansion
and compression. Wide adjustable AGC
action. Step type attenuator. Plug-in chassis.
Provision for remote meter.

Limiting Amplifier, BA-43/45

Solid state, low distortion unit for extremely
fast, abrupt limiting action. Plug-in shelf
mounting. Separate input and output controls.
Remote metering.

Peak Clipper, BA-47

Solid state unit for use with BA-43 Program
Amplifier. Performs both pre-emphasis and
peak clipping. When fed from a BA-43/46
Limiter Amplifier, only the signal peaks in
the pre-emphasis range and above 100 per-
cent modulation will be clipped. Assures ab-
solute protection against overmodulation.

1



1 kW AM Transmitter, BTA-1R2

Selection of 500 or 250 watt power levels from front panel
or remote location. Highly perfected audio circuits with
large, high quality transformer and reactor for outstand-
ing modulation and unusually high fidelity sound. Simple

5 kW AM Transmitter, BTA-5T1

New high efficiency Class C power amplifier featuring big
power savings and long tube life. PA efficiency of 85 to
90 percent saves up to 15,000 kilowatt hours per year.
Only two tuning controls. Silicon rectifiers, vertical chas-
sis construction and automatic operation.

circuitry, solid state power supplies. Complete accessi-

bility, designed for automatic operation.

prevented by high frequency roll-off, or by
peak clipping after pre-emphasis, or by a
combination of both. Peak [limiting after
pre-emphasis is not usually desirable be-
cause the high frequency peaks will cause
a serious reduction in gain and consequent
lowering of the average modulation level.
High-frequency roll-off, too, is obviously
undesirable because of the degradation of
the received signal. Peak clipping is the
recommended method since it provides ab-
solute protection against overmodulation
without reducing signal gain and with no
audible degradation of the signal. Signal
processing units are used in tandem for
stereo.

Notes on Transmitters

The ability of a transmitter to handle
high levels of modulation and a wide fre-
quency range with low distortion gives the
transmitter a signal which stands out in
any market. Some transmitters are avail-
able today that are designed to sound
better and louder than others. Transmit-
ters of this type employ highest quality
components, proven design, and they oper-
ate at conservative levels. Transmitters in
this class not only sound better but com-
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ponents last longer. Tube life is lengthened
by using types best suited to the applica-
tion, and by operating the tubes well within
their ratings. Attention is given to all
details affecting their proper cooling. The
importance of having conservatively de-
signed and operated components in a broad-
cast transmitter cannot be overemphasized,
particularly for a station that wishes to
maintain the highest reliability with mini-
mum lost air time.

Weight Reduction

Some AM transmitter manufacturers are
placing great emphasis on compact, light-
weight units. One of these lightweight kilo-
watt transmitters weighs only 1,000 pounds
or little more than half that of another
design. Low weight, often associated with
low cost, may not be economical for
transmitters.

Reduction of weight is fine if it can be
achieved without sacrificing reliability. But
in AM radio transmitters, weight is usually
concentrated in transformers and reactors
to obtain high fidelity audio response and
high transformer reliability. Unfortunately,
this is where the most weight reduction is
effected in so-called lightweight designs. It

is advisable, therefore, to study and com-
pare weights and transformer sizes between
designs. Failure of one transformer could
wipe out the savings in a lightweight design.

Tubes vs Transistors

The advantages of transistors are well
known, particularly for handling small sig-
nals such as in low power, high frequency
exciters and low level audio circuits. Good
design employs transistors wherever ade-
quate engineering and packaging consider-
ations indicate their use will be beneficial.
However, transistors and tubes are being
mixed in some broadcast transmitters in a
way that has certain disadvantages for the
owner. Transistors do not work well in
high RF fields. Often, very expensive
tubes are required to overcome the low
power of the transistors. The cost of one
such tube may exceed that of several
common types in another transmitter. In
one highly transistorized transmitter the
special tube and transistor complement
required actually costs more than fwice the
complete set of tubes in a conventional
tube transmitter of the same power. More-
over, due to the low drive power obtained
from the transistor driver, the PA in this



5-10 kW AM Transmitter, BTA-5U1/10U1
High efficiency, air-cooled 5-kilowatt transmitter with pro-
visions for power increase to 10 kilowatts. Essentially
identical to popular BTA-5T1. Same high efficiency PA,
power economy and long life tubes. Simplified power cut-
back to 1 kW or 500 watts. Outstanding high level modu-
lation. Broadband neutralization. Silicon high voltage
rectifiers.

50 kW AM Transmitter, BTA-50H

A true high fidelity Ampliphase AM transmitter known
throughout the world for its operating economy, excep-
tional frequency response, high positive modulation
capability and exceptional reliabiiity. No modulation
transformer or reactor is used. Power amplifiers are high
efficiency, easily tuned Class C types. Silicon rectifiers.
Automatic operation. 100-kW model available for inter-
national use.
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POWER INCREASE TABLE
BTF-5E 5KW
Move Up From Outputs and Power
5E to 10E One 10kW
5E to 20E One 20kW
5E to 40E One 40kW
5E to 5/5E Two 5kwW
5E to 5 PLUS 5E One 10kW
5E to 10/10E Two 10kW
5E to 10 PLUS 10E One 20kW
5E to 20/20E Two 20kW
5/5E to 5 PLUS 5E One 10kW
5/5E to 10/10E Two 10kW
5/5E to 10 PLUS 10E One 20kW
5/5E to 20/20E Two 20kW
5/5E to 40E One 40kW
5 PLUS 5E to 5/5E Two 5kW
5 PLUS 5E to 10/10E Two 10kW
5 PLUS 5E to 10 PLUS 10F One 20kW
5 PLUS 5E to 20/20E Two 20kW
5 PLUS 5E to 40E One 40kW
BTF-10E 10KW
10E to 20E One 20kW
10E to 40E One 40kW
10E to 10/10E Two 10kW
10E to 10 PLUS 10E One 20kW
10E to 20/20E Two 20kW
10/10E io 10 PLUS 10E One 20kW
10/10E to 20/20E Two 20kW
10/ 10E to 40E One 40kW
10 PLUS 10E to 10/10E Two 10kW
10 PLUS 10E to 20/20E Two 20kW
10 PLUS 10E to 40E One 40kW
BTF-20E 20KW
20E to 40E One 40kW
20E to 20/20E Two 20kW
20/20E to 40E One 40kW

1 kW FM Transmitter, BTF-1E

This compact kilowatt employs a time proven, ten-watt
direct FM exciter featured in all RCA FM transmitters.
Completely self-contained in a single, attractively styled
cabinet. Silicon power supplies, only one power amplifier
tube. Single-tuned circuits and M-derived harmonic filter.

Designed for automatic operation.

same transmitter is a Class AB-1 linear,
which almost doubles (45 percent greater)
the average power consumption of the
transmitter. RIF Feedback is usually re-
quired in transmitters of this design which
causes problems with antenna load changes.
Since such circuits are more complex they
require a high level of technical compe-
tence in the engineering staff: straight-
forward circuitry does not require a more
expansive level of engineering ability. Tube
complements and circuitry of competitive
transmitters should always be compared for
their cost, complexity and reliability.

Reliability and Economy

The economics of transmitter reliability
are difficult to assess without previous ex-
perience with a given design. Loss of
broadcast time because of equipment fail-
ure, if substantial, could be very expensive.
The question arises, how much money will
be lost in advertising time? How much will
be spent on replacement parts? Will equip-
ment problems cause the transmitter to he
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5/10/20 kW FM Transmitters,

BTF-5E, 10E, 20E

One attractive cabinet taking less than 12 square feet of
floor space houses each of these three air cooled FM
transmitters. Design features make it easy to increase

power from 5 kW to 10 kW, 20 kW or 40 kW (See Power In-
crease Table). The separate unitized power supply for
each transmitter can be remotely located.

operated at reduced power for long periods
of time? What about overtime payments
to engineers? In short, what will this cost
in terms of listening audience? Prestige?
Income? Profit?

Operating costs may be difficult to meas-
ure but thev can spell the difference be-
tween an economical and costly transmitter
design. One method is to compare the costs
of a full tube complement for each trans-
mitter being considered. Then compare the
expected tube life from “experience curves”
on the types emploved.

Automatic Operation

Will it be possible at a later date to
automate operation of the transmitter be-
ing considered? Automatic operation, in-
cluding remote control. Jogging and other
functions. are becoming more widespread
and many existing automatically operated
installations have reported months of
unattended transmitter operation without
the need for a single adjustment at the

transmitter site. If the transmitter when
purchased is not designed for automatic
control. and later, such is desired. the re-
quired modifications may be time consum-
ing and expensive.

Many available transmitters include
these provisions as standard equipment.
This means that components such as re-
lays. motor driven controls. wiring. meter
shunts and multipliers used in automatic
operation. are already a part of the
transmitter and need not be added. Remote
control signals mayv be DC voltages sent
over telephone lines. or tone signals which
permit operation on a single voice-grade
telephone line or microwave link.

Transmitter Power

An Important factor in transmitter de-
sien, particularly for FM. is the power
expandability ol the transmitter. This is
related to the transmitter's susceptibility
to obsolescence. For example. savings re-
sult if a S kW transmitter is expandable



40 kW FM Transmitter, BTF-40E

Efficient, fully air-cooled high power FM transmitter con-
sisting of two 20 kW units driven by a single direct FM
exciter. Offers added reliability of diplexed outputs over
paralleled output stages. Features include single-tuned
RF circuits, silicon rectifiers, provisions for remote con-
trol and unitized high voltage power supplies that can be
remotely located from transmitter.

to 10 or 20 kW, and a 20 kW transmitter
is expandable to 40 kW, etc., rather than
replacing the original transmitter. In some
designs, power can he doubled simply by
substituting higher power electrical com-
ponents with no increase in floor space.

Transmitter Redundancy

Some station owners will want to con-
sider an FM transmitting plant with the
complete redundancy of parallel cperated
transmitters. These installations start out
with a transmitter that later can be di-
plexed with another identical transmitter
to provide a power increase. plus the
added reliability of two operating trans-
mitters. Diplexed transmitters use a com-
mon exciter and a ‘“hot” spare exciter
which can be switched in at any time.

FM Exciters

By virtue of its design, the modern FJM
exciter adequately attenuates harmonics
and other spurious signals. and produces a

clean drive signal for trouble-free operation
of subsequent stages of the transmitter.

Some available exciters are deficient in
instrumentation. The tendency today is to
package the FM exciter in a very small
space with a minimum of visual monitor-
ing facilities. As a result, the operator must
expend unnecessary time and effort to de-
termine the operating status of some units.
The best designs incorporate basic instru-
mentation such as metering and visual in-
dicators. making it easy to see at a glance
an inoperative unit.

Detachable Power Supplies

A trend in design that makes transmit-
ters easier and less expensive to install, is
the two-unit construction concept in which
the high voltage transformer and its rec-
tifier are housed in a separate enclosure.
This enclosure is designed for out-of-the-
way installation in a basement or other
unusecd space in the transmitter plant.

Locating the power supply near the com-
mercial power entrance does much to re-
duce wiring expense during installation. Tt
also simplifies power increases.

AM Phasors

The ideal phasor of course provides the
kind of radiation pattern wanted, assures
a reliable, fade free signal in the coverage
area, and is easy to maintain. It is possible
to meet these conditions with either of the
two general types of phasors that are avail-
able. the “jeep” or “ohms law” types, de-
pending upon the installation. The jeep
phasor, a simpler, less expensive tvpe,
should not be used in big arrays with four
or five towers because of interaction of
controls. Although more expensive, the
ohms law phasor has less interaction, takes
less time to set up and therefore may offer
savings. Tt also makes it easier to achieve
the proper power distribution throughout
the phasor resulting in higher efficiency
and less chance for failure. The engineer-
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Coaxial Transmission AM Frequency

Line Switches

Manual and motor driven switches available
in a variety of styles. Manual panels in 3-pole
version with U-type connector, 7-pole panel
with three U-type connectors, plus custom

Monitor, BW-11A

Continuous indication in magnitude and di-
rection of any departure of carrier from its
proper frequency. Wide input range of 10 mV
to 25 Volts. Minimum accuracy of +5 Hz for

arrangements. Motor driven are single pole, one year. Provisions for remote meter or
two-position switches. Maximum VSWR 1.04 recorder.
to 1.0 or better.

AM Modulation
Monitor, BW-66F

Direct reading indications of percentage
modulation. Operates at input power as low
as 0.35 watt. Indicates either positive or nega-
tive peaks in percentage and in dB. No input
circuit to tune. Remote meters can be used.
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Circularly Polarized
FM Antenna, BFC

Omnidirectional radiator for all FM services,
and specifically any application which re-
quires both horizontally and vertically polar-
ized signals of equal power. Lower windload
and weight than combined antennas. Lower
Installation and maintenance. Excellent band-
width and high power capabilities.

ing consultant should be given the oppor-
tunity to specify the phasor required.

In planning transmitting facilities. the
customer should take into consicderation
future needs for a standby transmitter. if
not being installed initially, so that the
necessary transfer switches and relays be-
tween transmitters and antenna system may
be built in. instead of added-on later.

Dummy Loads

The dummy load is an essential compo-
nent in all transmitting installations, and
one should be purchased with the AN or
FM transmitter. The dummy load offers
the opportunity for better adjustment and
maintenance of the transmitter. particu-
larly if a standby transmitter is used.
Loads are offered in a range of impedances
and power ratings. Loads for FM at 5 kW
and below are air-cooled. and for 7.5 kW
and above are water cooled. The AM dum-
my load should be selected with a power
rating to handle the modulated peak power.

AM dummy leads are usually wirewound
types, and although they are carefully de-
signed to be non-inductive, they do have
some inductance. This becomes apparent
at the higher frequencies. The customer
purchasing a wirewound dummy load

Horizontally Polarized
FM Antenna, BFA

Ideal for all FM broadcast services. Highest

gain at low weight and windloading. Low
VSWR over entire 200 kHz hand. Can be top
mounted or side mounted on existing towers.
Provisions for de-icing. Easy to install, mini-
mum maintenance.

should also procure an adjustable compen-
sating network to cancel out the induc-
tance. This is best obtained before the en-
gineering consultant arrives to work on the
array at which time he can use his bridge
to hnd the proper adjustment.

Transmission Line Switches

Manual and motor driven transfer panels
are available in a variety of stvles to pro-
vide a convenient and rapid means of
switching coaxial transmission line circuits
between the transmitter and antenna for
power cutback. dummy load switching.
emergency antenna or spare transmitter
switching and other functions. Micro-
switches are built into the motor driven
types to operate indicators and power inter-
lock circuits since RF power removal is
necessary during operation of the switch.

Input & Monitoring Equipment

The input and monitoring equipment for
the AM or FM station consists of FCC
tvpe-approved frequency and modulation
monitors—and phase monitor if an AM
directional antenna is used—plus limiter
amplifier. VU meter panel. jack panel, fuse
panel and possibly utility amplifiers for
house monitoring. An unattended, remotelv

Vertically Polarized
FM Antenna, 300 V

Designed for use in all FM broadcast services,
particularly where vertical polarization is re-
quired. May be used with existing horizontally
polarized antennas to provide dual polariza-
tion. High gain, low VSWR. Essentially omni-
directional when top mounted.

controlled transmitter would require, in
addition. a remote control and automatic
logging svstem which would provide con-
trol and measurement facilities for trans-
mitter functions.

FM Antennas

Considerations in the design and plan-
ning of FM antenna systems are detailed in
Part Two of this series of articles, where
come discussion is devoted to means for
achieving either horizontally polarized
signals, vertically polarized signals or a
combination of the two. As stated, an-
tennas are available to produce either type
signal. and both can be radiated simul-
taneously by interlacing the two types of
antennas or more simply, by use of a cir-
cularly polarized antenna, which provides
the equivalent of combined horizontally
and vertically polarized radiators.® FM
antennas should be supplied with a match-
ing transformer. This provides a precise
match between transmission line and an-
tenna after the antenna has been mounted
on the supporting structure.

[t should be emphasized that the ele-
ments of some circular polarized antennas

'Sce “"Dual Polarization FM  Broadcasting
With A Single Antenna,” Broapcast NEews,
Vol. No. 134, June, 1967.
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have radomes available which is a feature
worth considering in choosing an antenna.
While radomes add wind loading in the
order of 100 psf per section, this figure is
still below the wind load of combined ver-
tically and horizontally polarized antennas.
Also antennas with radomes require no de-
icing, so there is a significant saving in
power consumption, temperature control
equipment and wiring. Radomes also pro-
vide not only a measure of protection for
the antenna against the effects of rain,
snow and ice but against atmospheric de-
terioration as well.

Prepare A System Diagram

After equipment for the new station has
been evaluated and decided upon, the
planner should next prepare a simple line
diagram covering the units of his broad-
cast system from microphone to antenna.
This will provide a functional checklist to
assure that the system is complete and the
design meets FCC approval. This planning
diagram will also be helpful in installing
the equipment and finally testing the sys-
tem for proper operation.

Equipment Installation

It is well to establish a systematic pro-
cedure for checking equipment as soon as
it is received at the station building. Equip-
ment should be unpacked carefully and all
parts identified with those on the packing
sheets to avoid accidental loss of parts in
discarded packing material. One gooc
method is to prepare a list of the items
received, giving dates and notations about
any missing or damaged items.

Several of the heavy components will
have been removed from transmitters and
packed separately for shipment, along with
large tubes, frequency determining parts
and certain power determining components.

Careful study of the instruction book
supplied with each equipment Is necessary
for proper installation and operation. This
includes observation of any addendas that
may be supplied with the book. Addendas
are very impertant because they usually
reflect beneficial changes that result from
field experience.

Beyond that, sound wiring practices must
be observed. A good station ground must
be established and equipment connected to
it by copper strap. Leads carrying AC
should be well separated from audio wiring,
and high level audioc wiring should not be
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cabled with low level audio wiring such as
microphone cables. Mlicrophone shield
should be grounded at one point only, and
that is as near to the input of the associ-
ated preamplifier as possible.

Preventive Maintenance

Much improvement has been made in the
reliability of broadcast equipment. How-
ever, there are still areas of equipment
care for which a preventative maintenance
schedule ~hould be established and adhered
to in order to sustain the value of the
broadcast investment. The instruction book
should be referred to for detailed mainten-
ance procedure, but each station owner
should take the time to analyze his equip-
ment and prepare a check list to be sure
maintenance chores are performed
regularly.”

Dust is the number one enemy, by pre-
venting propar heat dissipation, by chang-
ing electrical values of components, causing
arcing, and by preventing proper elec-
trical contact in relays and switches.
Dust filters on equipment, though effective,
do not prevent all dust from reaching
components. Wherever possible, air brought
into the building should be filtered. Any
improvement in dust elimination will con-
tribute to improved reliability of the equip-
ment. Of course, air filters should be
inspected and cleaned or changed at regu-
lar intervals.

Routine visual inspections should be
made. Tighten screw type connections that
may have loosened with vibration. Peri-
odically test high voltage contactors. Check
all moving and rotating items for proper
functions. Keep switches and relays con-
tacts clean. Low-current circuits sometimes
use small fuses. It is good practice to
change them once a vear.

The antenna system usually requires
maintenance. Tower spark gaps should be
kept clean, and weeds kept cut around the
towers. Guy wire tensions, insulators, and
ground straps should also be inspected.
Tower lighting equipment must be main-
tained in proper working order, and the
tower kept painted in accordance with FAA
requirements. Pressurized lines should be
inspected regularly for leaks. Approxi-
mately five pounds pressure should be
maintained on gas lines. Electrical junc-
tion boxes. or “pull boxes”, should be
checked. If moisture is present. check gas-
kets. Be sure breather hole is open and in
down position. The antenna meter must

be checked and calibrated against the base
current meter at regular intervals.

It is necessary to check the modulation
monitor with an oscilloscope at regular
intervals to insure its accuracy. The same
applies to the frequency monitor, which
must be checked with an outside frequency
measuring service. At the same time the
modulation monitor is checked, operation
of the limiter amplifier should be observed.
The calibrations of the various functions
of remote control systems should be
checked.

Frequency response, noise, and distor-
tion measurements should be made more
frequently than the once-a-year overall
proof of performance tests required by the
FCC. Tt is good practice to check all sta-
tion equipment at least four times a year
in addition to proof of performance meas-
urements.

Tools and Test Equipment

Even the smallest well equipped AM or
FM radio station will have access to an
adequate set of hand tools for use in mak-
ing repairs and maintaining the equip-
ment. Stations should acquire and make
frequent use of good test equipment. Test
equipment that will prove helpful when
performing routine maintenance and mak-
ing proof of performance checks will in-
clude an audio oscillator, noise and
distortion meter, transmission set or set of
calibrated attenuation pads, volt-ohm meter
or VIVM oscilloscope. tube tester and
field intensity meter.

Supplier Qualifications

The qualifications of the equipment sup-
plier very often are a key to equipment
performance and customer satisfaction.
The purchaser should give careful con-
sideration to the various companies who will
be called upon to supply the equipment,
their experience, their record in the indus-
try, their ability and desire to solve field
problems. Many purchasers express a pref-
erence for doing business with one com-
pany, for the greater ease and convenience
of a single source of contact and responsi-
bility, and for an ideally matched system.
This also may assure an orderly future
expansion with units electrically and me-
chanically designed to work together.

2The National Association of Broadcasters
Handbook, available from NAB Headquarters
in Washington, D. C.. contains valuable in-
formation to guide the broadcaster in the
operation and care of his station,



HOW TO

IMPROVE

VIDEO HEAD AND

Eprtor’s Notk: This article should be of special
interest to all users of quadruplex TV tape re-
corders regardless of make. It reports findings
and recommendations by RCA and others with-
in the industry who have been conducting
extensive tests to determine the factors con-
tributing to a recent, industry-wide decline in
normal VTR head life.

During the five year period from 1960
through 1965, the broadcast industry as a
whole experienced a continuing increase in
video head life. The average was well over
300 hours, with isolated reports of as high
as 1,000 and even 1,500 hours, particularly
where tapes were not “bicvcled” and were
continuously used in house, on the same
machine.

But, by the summer of 1966, average
head life throughout the industry had
dropped substantially. This occurred at
about the same time a new generation of
high band color recorders and high per-
formance tapes were introduced.

As a result, recorder manufacturers and
tape suppliers began an intensive testing
program using different machines and
various tapes that revealed several factors
influencing video head and tape wear.

In summary, these are listed below,
though not necessarily in the order of
their importance:

Relative hardness of pole tip material.
Tip penetration used.

Type and condition of tape.

Tape environment.

Machine transport adjustment.

[ N R S O N S

Class of service and machine oper-
ating techniques.

Relative Hardness of Pole Tips

The pole tip material used in present
day professional recorders consists of an
alloy of aluminum, iron and silicon. This
alloy has a hardness of 48 on the Rockwell

TAPE LIFE

by RICHARD H. WOOD
Television Tape Merchandising

FIG. 1.

C scale, a reading which for this material
normally does not vary more than an in-
consequential 2 or 3 points.

Indications are that variation in the
hardness of the metal pole tip is not very
often a factor in today’s problem of head
life. Tt should be noted here that at no
time in RCA’s experience with manufactur-
ing or warranty inspections for head com-
position. structure and hardness has there
been evidence of soft metal pole tips.
During the manufacturing process. the
video headwheel is run in conjunction with

Vacuum guide released to show video headwheel.

a special “lapping” tape in order to con-
tour the heads, a process that would
quickly reveal soft pole tips if they were
present. Also, any variation in the hard-
ness of the metal would result in widely
different wear rates between the four
heads on the wheel, and this has not oc-
curred. Occasionally, small wvariations in
tip protrusion between individual heads
may appear in the field. This is usually
due to an unbalanced condition of the
headwheel and shaft, and is not related to
variation in pole tip hardness.
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Pole Tip Penetration

A reduction in head life and damage to
the tape can be expected if recordings are
made with an excessive tip penetration, It
is also true that an increase in head life
can be expected by recording with a lower
than normal tip penetration, although this
increase in head life will be offset bv the
dlegradation in signal when the pole tips
tend to lose contact with the tape as they
approach the 1.0 mil protrusion point. The
important thing to remember is that
recordings made to a non-standard pene-
tration will have to be replayed with a non-
standard penetration, a condition that if
allowed to grow could destroy the inter-
changeability of tapes throughout the
industry.

Therefore, all tapes should be recorded
at standard tip penetration (standard re-
cording radius) as specified in the SMPTE
Recommended Practice RP-11. This re-
quires the use of a standard alignment
tape which has been accurately recorded
to the SMPTE standard. The RCA
MI-40793 alignment tape conforms to this
standard. Care should be taken in the use
of the standard alignment tape to avoid

IMMEDIATE STEPS FOR REDUCING
ABNORMAL HEAD WEAR

1. Clean heads and tape path after each tape pass.
2. Eliminate use of mechanically damaged tapes.
3. Eliminate tapes found to exhibit high abrasivity.

4. Store tapes on edge in dustproof enclosures. Ship only in recom-
mended shipping cartons.

5. Keep tape machine environment as clean and dry as possible.

6. Check tape transport adjustments, especially the vacuum at the tape
guide.

7. Check tape guide positioning for conformance to RP-11 standards.

8. Do not use excessively worn or damaged video heads.

SMPTE Recommended Practice RP-11.

1. Scope

on 2-in. magnetic tape.

This recommended practice specifies the tape vacuum guidc
radius and position for recording standard video records

SMPTE Recommended Practice RP 11

Tape Vacuum Guide Radius and Position
for Recording Standard Video Records
on 2-inch Magnetic Tape

vacuum guide shall lie between the axis of rotation
of the heads and the vacuum guide.

Vacuum Guide Radius Eccentricity

2. Mechanical Dimensions Inches Millimeters Inches Millimeters
2.1 The radius of the tape vacuum guide shall he 1.0334 %6-248 0.0000 0.000
1.0334, +0.0000, —0.0005 in. (26.248, +0.000, 1.0333 26.246 0.0001 0.003
—0.013mm). 1.0332 26.243 0.0002 0.005
2.2 The position of the vacuum guide shall be set so }8;;(]) %2%;% 88883 88(1)3
that the eccentricity of its center of curvature with 10320 56236 0.0005 0.013

respect to the axis of rotation of the video heads is
as indicated in the table. The eccentricity shall be
such that the extension of a line joining the center
of curvature of the vacuum guide and the axis of
rotation of the heads intersects the tape at the mid-
point of its width. The center of curvature of the

Note: These dimensions are based on a nominal tape thick-
ness of 0.0014 inch {0.0356mm) and a radius of rotation
of the magnetic head pole tips of 1.0329 inch min. to
1.0356 inch max.

APPENDIX

The achievement of tape playback interchangeability re-
quires, among other things, that means be provided to
accommodate variations of (a) the radius of rotation of
the magnetic head pole tips, (b) the radius of the vacuum
guide and (c) tape thickness. These effects are compen-
sated by the stretching of the tape into a slot cavity in the
vacuum guide by virtue of the radius of rotation of the

magnetic head pole tips projecting beyona tlic unstretched
oxide surface of the tape as held in the vacuum guide.
Over the limits normally encountered, the stretching pro-
vides automatic compensation if the vacuum guide is posi-
tioned to give the minimum geometric distortion in the
reproduced picture.

Reprinted From: March 1962 Journal of the SMPTE Volume 71

Copyrighted, 1962, by the Society of Motion Picture and Television Engineers, Inc.
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the possibility of the tape becoming dam-
aged or stretched, thereby changing its ef-
fective penetration. Excessive stopping and
starting of the machine and high speed
winding when using the alignment tape
should also be avoided wherever possible.

Normal Head Wear

Figure 3 depicts the typical head wear
curve obtained by the industry with low
band tape. It can be seen that the initial
rate of wear at the 3.0 mil protrusion point
is high (due to greater head-to-tape pres-
sure) and then tapers off following an ex-
ponential curve to slightly below 1.0 mil
protrusion which is the effective end of
head life taking into account the SMPTE
recommended practice RP-11. It can be
seen by referring to RP-11 (Fig. 2) that
the effective radius (or position) of the
vacuum guide does not change during the
3.5 to 0.8 mil protrusion limits of the pole
tips. This is because variations in timing
between heads as the pole tips wear down
are automatically compensated for by the
varying tape stretch. This is illustrated in
Fig. 4, where the line between points A
and B represents a portion of the stretched
tape. As the pole tip wears, tape stretching
lessens, compensating for the shorter dis-
tance between points such as C and D.
From this it is apparent that the actual
head to tape pressure is greater at the 3.0
mil protrusion point, and this results in the

FIG. 4. Sketch showing how
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higher wear rate for a new head depicted
in Fig. 3.

Type and Condition of Tape

Extensive testing and evaluation of the
various tapes available indicates that the
type and condition of the tape are closely
related to head life. The large variations
in head life throughout the broadcast in-
dustry can be attributed in most cases to
a mixture of different types of tape used
at a given location. And while indications
are that an average head life of over 300
hours may be obtained using the standard
low band tape in monochrome service,
some high performance tapes which are
now coming into more universal usage
with high band color operation have been
found to cause a reduction in overall head
life.

Testing for Tape Abrasivity

The tape itself can cause a reduction in
head life by being abrasive or by becoming
abrasive due to use or damage. It is im-
portant that tapes exhibiting highly abra-
sive qualities be removed from service as
soon as possible after detection.

An abrasive tape can be detected by

viewing the video head pole tips under a.

100 to 150 power microscope with an at-
tached light source, and observing the
condition of the tips after the tape in
question has been run against the head for

30 minutes. The three pole tips illustrated
in this article were photographed after be-
ing magnified 150 times. Figure 5 shows
a pole tip which has been operated with
relatively non-abrasive tape. Figure 7
shows a pole tip which has assumed a
mottled bluish appearance due to opera-
tion with a high performance tape which

FIG. 3. Typical video head wear curve ob-
tained with low band tape.

tape stretch compensates for variations in timing caused by pole tip wear.
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has resulted in a higher rate of head wear
than that of Fig. 5. Finally, Fig. 8 shows
a pole tip which has been operated with
an extremely abrasive tape and in this case
it can be seen that the tape produced a
shiny polished surface, an indication of
perhaps 20 to 50 hours of head life. The
video head gaps appearing in these photos
run perpendicular to the edge of the heads
and are not to be confused with the micro-
scope crosshairs.

Worn Heads Damage Tape

Damage to an otherwise acceptable tape
is possible by operating it with a damaged
or excessively worn video head.
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FIG. 5. View of pole tip surface depicting excellent life as
it appears after running with relatively non-abrasive tape.

FIG. 7. Pole tip surface exhibiting mottled appearance with traces

Normally a head should be rejected
when the pole tips have reached 0.8 mil
minimum protrusion. This will ensure that
recordings are not made with a head having
less than 0.8 mil protrusion as these re-
cordings may not comply with the
SMPTE standard. It is possible to con-
tinue using an 0.8 mil head for playback
service, however, the danger here is that
some operators, in order to eliminate head
clogging, increase tip penetration by mov-
ing the vacuum guide toward the head-
wheel, relying on automatic timing correc-
tors to remove skewing errors that are
introduced. Operating in this manner will
cause the tape to press heavily against the

FIG. 8. View of pole tip surface operated against highly abrasive
of blue, characteristic of use of head with high performance tape. tape. Shiny, polished surface indicates very low head life.

headwheel, resulting in three headwheel
conditions that can damage the tape: (1)
wear of chrome plating from the head-
wheel rim; (2) possible chipping and
damage to the video heads; and (3)
scratched surface of headwheel.

Care of Tape and Machine

Special precautions in the handling of
tape and the care of the tape machine are
necessary to extend the usable life of the
tape. Particular attention should be paid
to the following:

(a) All parts of the recorder which come
into contact with the tape surface should
be thoroughly cleaned with Freon TF or
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an equivalent inert liquid prior to thread-

ing the tape on the machine. This includes
tape guides, tension arms, rotating head-
wheel assembly, vacuum guide, control
track head and audio heads. Note: Agents
such as alcohol, benzine or lighter fluid
should not be used. They can damage the
capstan rubber pinch roller and if allowed
to come in contact with the tape can
soften and loosen the oxide binder. The
rotating headwheel assembly should be
cleaned with Freon TF using soft applica-
tors such as Kim Wipes. Toothbrushes,
cotton tipped sticks or other stiff applica-
tors should not be used, as damage to the
head windings can result.

(b) The take-up and supply reels should
be in good condition. Bent or damaged
reels should be repaired or replaced. A
bent reel can cause folding or creasing of
the edges of the tape.

(c) The tape must be properly
threaded to insure that it is correctly po-
sitioned over all guides, heads, etc. Partic-
ular attention should be given to correct
seating of the tape in the vacuum guide
assembly. Any slackness of the tape in the
tape path may result in longitudinal creas-
ing by the capstan and pinch roller as-
sembly if this is not removed by turning
the take-up reel by hand prior to starting
the machine.

(d) Damaged sections of tape or curled
ends should be removed. Failure to remove
these damaged sections of tape can result
in damage to the heads because of in-
creased abrasion. Bad splices, or even an
excessive number of splices should be
avoided for the same reasons.

(e) After recording, editing or preview-
ing a tape it is advisable to completely
rewind the entire reel in order to remove
stresses that might otherwise be set up
during stopping and starting of the ma-
chine. Failure to remove these stresses can
cause the tape layers to bunch up and fold
over on themselves.

Tape Environment

Extremes of temperature and humidity
for video tape will have an indirect, ad-
verse effect on video head life and there-
fore should be avoided.

Tape manufacturers recommend that
video tape should be used and stored under
normal temperature and humidity condi-

tions of 65-75F. degrees temperature and
40-60 percent relative humidity. Tests con-
ducted at RCA indicated a sharp increase
in head wear with humidities above 75
percent, and a similar increase in head
wear was noticed when the relative humid-
ity dropped to below 20 percent. These
results agree with data obtained from the
various tape manufacturers.

Tape which has been subjected to ab-
normal temperature and humidity condi-
tions should be stabilized for at least 16
hours within the normal temperature and
humidity limits stated above. Playback of
a video tape at temperatures significantly
different from that employed during re-
cording will temporarily result in degrada-
tion of signal-to-noise and accentuate servo
tracking problems due to tape slippage, or
sticking to tape guides, audio heads and
capstan. This is especially noticeable on
color material. The tape machine opera-
tional area and videotape storage area
should be therefore, air conditioned within
the limits of 65-70°F. and 40-60 percent
relative humidity.

A means should also be provided to pre-
vent dust and dirt from entering these
areas. Dust and dirt are well known for
causing dropouts. But operating a tape
machine in a dusty or dirty environment
also causes excessive head wear and tape
damage as the dust particles will be
ground into the surface of the tape by the
rotating headwheel and on subsequent re-
plays further abrasion can occur to both
tape and heads. Tape manufacturers have
reported a 2 to 1 improvement in head
life merely by cleaning a tape which has
been operated in a dusty atmosphere.

Machine Transport Adjustments

The tape machine transport adjustments
should be regularly checked to ensure that
the tape tension, guide vacuum, air guide
pressure, supply and take-up motor
torques, brakes and capstan pinch roller
adjustment—all conform to the wvalues
recommended in the instruction book. Ex-
cessive guide vacuum and tape tension
have been found to increase head wear by
a factor of 2 to 1.

Class of Service

The type of service for which the video
recorder is used will have a bearing on the
head life obtained. For example:

(a) If the machine is used for recording
rather than playback the subsequent heat-
ing of the head windings and pole tips by
the record drive current may cause a re-
duction in head life by as much as 20
percent.

(b) Use of the machine with virgin tape
or tape which has only had one or two
passes can also cause a reduction in head
life. It has been found that up to four
times the wear rate has been experienced
with virgin tape.

(c) If the machine is primarily used for
program delay purposes or is used for re-
cording and previewing long programs the
head life will be greater than the life ob-
tained on a machine primarily used for
recording, editing, previewing and replay-
ing spot commercials.

(d) The actual techniques used by the
various tape operators at a given location
will also influence head life. The TV tape
recorder is a precision instrument with
close operational tolerances in the tape
transport and headwheel area. Generally
speaking, the extra care and cleanliness
which is exercised when operating a tape
recorder will pay off in terms of increased
head life.

Conclusion

VTR installations can be sure of obtain-
ing maximum head life by adopting rules
and procedures relative to tape cleanliness,
operation, storage, shipping and environ-
ment. This should minimize damaged tape
and improve operating practices. Particu-
lar attention must also be given to cleanli-
ness of the machine and heads. All tape
transport operating parameters should be
periodically checked as described in the
instruction book. Replace heads that have
reached the end of their useful life to avoid
tape damage. Likewise, damaged tapes
should be removed from service. Finally,
it may be necessary to conduct abrasivity
tests on all incoming tape if high head
wear is experienced.

The recommendations outlined in this
article are based on the results of tests and
field experience, and if followed, should
give a considerable improvement in video
head and tape life.
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RUST CRAFT

experts in creative color select
the best in color broadcasting...

RCA TK-42 “Big Tube” Cameras and
TR-70 Highband Tape Recorders

In the Rust Craft business, finest color reproduction is most important
whether in greeting cards or broadcasting. RCA TR-70 highband
recorders are a perfect match for RCA TK-42 studio cameras, giving
Rust Craft stations an unbeatable combination in producing highest
quality color programs and commercials.

Medium market stations, like those in the major markets, demand the
bestin color. The fact that many group-owned stations are ordering this
RCA color combination is an indication of the emphasis on quality.




Some of the many Rust Craft artists at
work, illustrating various stagesin design
of cards, party goods and gift wrap. In all
these, the creative use of color combina-
tions is basic to the appeal and sales of
Rust Craft products.

Creative color combination: TK-42 color camera and TR-70
highband tape recorder in operation at WROC-TV, Rochester,
one of the Rust Craft stations.

Why not prove the superiority of RCA
matched equipment for yourself? Call
your RCA Broadcast Representative.
Or write RCA Broadcastand Television
Equipment, Building 15-5, Camden,
N. J. 08102.

THE MOST TRUSTED NAME IN ELECTRONICS



diplexed power amplifiers. .. more

reliable operation ... up to 5 mega-
watts ERP. .. with antenna to match

This 110 KW UHF transmitter, combined with the right RCA
antenna, provides RCA’s most powerful transmitter-antenna pack-
age, affording up to 5 million watts ERP.

RELIABLE OPERATION. The diplexed visual power amplifiers

assure the utmost in reliability. One amplifier is always ready
to back up the other in case of emergency.

NEW TYPE KLYSTRONS. Unique, integral-cavity vapor-cooled
klystrons are a high power development of those used in the
proven RCA TTU-30A and TTU-50C Transmitters. Reliability and
long life are major advantages, with faster warm-up time, less
weight and pretuning among other points of superiority.

VAPOR COOLING EFFICIENCY. Vapor cooling is much more
efficient than water cooling. This results in reduced operating
expense. Lower input power is required.

WALK-IN DESIGN. New design techniques and walk-in cabinetry
result in smaller size and easy maintenance. This means direct
savings in installation and operation and will minimize build-
ing construction costs.



ANTENNA CHOICES. RCA offers you a choice of Pylon and
Panel Antennas for use with this new Transmitter. You get the
kind of Antenna that suits your needs—directional or non-
directional—as well as your power requirements.

COMPLETE LINE OF UHF TRANSMITTERS. There are three
high-power integral-cavity vapor-cooled klystron transmitters:
30KW, 55KW and 110KW. Also two lower-power air-cooled
transmitters: 2KW and 10KW (the 2KW is. easily expanded
to a 10KW).

YOU GET SO MUCH MORE FROM RCA—RCA offers the only
full-line of broadcast equipment. RCA’s long experience, engineer-
ing skills and improved products mean better performance.

From RCA you get matched system design, overall warranty
responsibility, single supplier coordination and complete service.
It all adds up to greater value.

For more information, call your RCA Broadcast Representative.
Or write RCA Broadcast and Television Equipment, Building 15-5,
Camden, N.J. 08102.

THE MOST TRUSTED NAME IN ELECTRONICS




AUTOMATIC
AUDIO PROGRAM
LEVEL CONTROL

by R. CLIFFORD ROGERS

Audio Broadcast Merchandising

FIG. 1.

New Solid State Units Provide

Excellent AGC Operation,
Maintain Desired Peak and
Average Signal Outputs

Now, more than ever, there is a demand
for audio signal processing equipment that
will effectively and automatically control
audio gain and thus provide substantially
constant peak and average output levels.

This is brought about partly by the
greater number and variety of program
sources such as film projectors, tape re-
corders, turntables, microphones and pro-
gram lines, and by the requirement for
more stringent signal uniformity resulting
from increased use of automatic equip-
ment and pre-programmed selection tech-
niques. Moreover, modern recording and
broadcasting equipment maintains the
high-frequency content of the program ma-
terial which is most likely to cause trans-
mitter overloading; so there is the normal
requirement to maintain tighter controls
against the possibility of overmodulation.
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FIG. 2.

To meet these needs, a new series of
automatic audio level control amplifiers
has been designed: A Type BA-43/45
AGC Program Amplifier; Type BA-43/46
Limiter Amplifier; and a Type BA-43/47
Clipper Amplifier. See Figs. 1, 2, 3 and 4.

These units have wide applications in
broadcast and recording studios. They are
readily adaptable for use as a studio am-
plifier when feeding the control room or
transmitter, or they may be used in com-
bination with wvarious audio sources to
equalize signal amplitudes and maintain a
high quality signal without degradation.
They may be used advantageously in any
recording application to permit higher re-
cording level without overloading. They
are completely automatic, requiring no
operational adjustments or manual gain-
riding whatsoever.

BA-43/46 Limiter Amplifier.

Present Audio Level Controls

The traditional program amplifier in the
broadcast audio chain is gradually being
supplemented by two basic units to pro-
vide the automatic level-controlling fea-
ture required in modern station operation.
These two units are the AGC amplifier
and the peak level controller.

The AGC amplifier is necessary in
studios and control rooms to maintain a
constant high average level and reduce
the manual gain riding of the operator.
The attack and recovery time of an AGC
amplifier is slower than that of a peak
limiter since it is intended to control the
average levels over longer time periods. In
maintaining uniform average levels, AGC
amplifiers are operated within their com-
pression characteristic. However, to widen
the range of input signals that can be



FIG. 4. Program Amplifier shown with AGC
and Limiter units in rack mounting shelf.

compressed without raising the back-
ground noise level, AGC amplifiers also
provide a gain expansion on low amplitude
signals to bring them up to average level.
Important input/output characteristics of
a good AGC amplifier are the flatness of
its compression curve, and minimal distor-
tion contributed to the audio signal.

Peak controllers, which may take the
form of limiters or clippers, or both, are
normally used at the transmitter site be-
cause of their ability to act fast enough to
reduce to an acceptable level. any transient
peaks which might cause overmodulation
or damage to the transmitter. The speed
of attack and recovery time and the flat-
ness of the limiting curve are measures of
the peak control unit’s ability.

Handling FM Overmedulation

Audio signal processing equipment of the
proper design maintains high and uni-
form signal levels with minimum degra-
dation of any of the signal frequencies.
This is particularly true for FM, where
high fidelity is the stock and trade. How-

FiG. 5.

FIG. 3.

Standard

BA-43/47 Clipper Amplifier.
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CONTROLLED UNCONTROLLED CONTROLLED
PEAKS PEAKS PEAKS
// P —— , =
PREVIOUSLY PRE-EMPHASIS AMPLIFIER CLIPPER OUTPUT
PEAK (To
LIMITED TRANSMITTER)

FIG. 6.

Block diagram showing typical method of

peak clipping prior to the advent of the BA-43/47.

ever, in attempting to achieve a high level
of modulation, extreme care must be taken
by the FMI broadcaster to prevent over-
modulation, since the FCC regulations
provide that no peaks, even of short dura-
tion, exceed 100 percent modulation.

A large majority of the incidents of FN
overmodulation are caused technically by
the 75 microsecond audio pre-emphasis
which is normally inserted at the trans-
mitter input. Even though the peak limiter
in the system limits audio peaks to a cer-
tain pre-determined level, th= pre-emphasis
network that follows produces a high fre-
quency boost which amplifies the high
frequency peaks more than the low fire-
quencies (See Fig. 5). These higher peaks
may cause overmodulation if allowed to go,
uncontrolled, directly to the transmitter.

The Need for Peak Clipping

The placing of a peak limiter after pre-
emphasis to correct the problem is usually
not desirable because the pre-emphasized
high frequency peaks will cause a predom-
inant amount of limiting, resulting in sig-
nal gain reduction and a consequent
lowering of the average modulation level.
There are actually only two ways to re-
duce the peaks without affecting average
level: By rolling-off the high frequency
response, or by peak clipping after pre-
emphasis.

Disadvantages of Frequency Roll-Off
Several types of equipment have been
designed in an attempt to cope with the
FM overmodulation problem. One tvpe
resorts to rolling-off the high frequencv
response bv some amount that depends on
the signal level. Operation is such that. as
the signal level gets higher, the more high
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frequencies are lost in the rolling-off proc-
ess. For signal levels whose peaks reach
100 percent, the entire program during
these times will have a high frequency roll-
off starting at 2,000 Hz (—2.8 dB), and
going to 15,000 Hz (—17 dB). Since the
pre-emphasis in the transmitter is comple-
mentary to the de-emphasis in the listeners’
receivers to produce flat response, the net
result is that the listeners will hear a
severely degraded signal. This happens
whenever the peaks reach 100 percent. The
amount of degradation is dependent upon
the frequency and level of the signal. Thus,
at the highest input level, reduction of high
frequencies will result, with obvious loss
of fidelity.

Peak Clipping is Absolute

Peak clipping provides positive protec-
tion against overmodulation with the
added advantage of no audible degradation
of the signal. Figure 6 shows a functional
diagram of how peak clipping is accom-
plished. The program material, having been
previously peak limited, undergoes the
standard 75 microsecond pre-emphasis and
is amplified to obtain a level suitable for
the transmitter. At this point, high fre-
quency peaks which were controlled by the
limiter to some 100 percent peak value
may now exceed 100 percent by the
amount of the anplied pre-emphasis (as
much as 17 dB). Now, however, the signal
passes through clipping diodes that clip
any peak in excess of 100 percent modula-
tion bv the amount of pre-emphasis it
received (Fig. 5). The 100 percent
modulation level is set by an arbitrary
level from the peak limiter at some low
frequency unaffected by pre-emphasis, say

400 Hz. Clipping may be accomplished
either by Zener diodes having a breakdown
at the determined 100 percent modulation
level, or by plain diodes back-biased to
conduct and clip at 100 percent. Either
method provides positive control with an
attack time in the one-microsecond range.

While it is true that peak clipping gen-
erates intermodulation and harmonic dis-
tortion, only the short duration signal
peaks in the pre-emphasis range and above
100 percent modulation will be clipped.
Most of this distortion is removed by the
75 microsecond de-emphasis network in
the listeners’ receivers, and the fidelity is
preserved without resorting to frequency
degradation.

New Generation Equipment

Extensive performance tests conducted
during the development of the BA-43
Program Amplifier, BA-45 AGC Ampli-
fier, BA-46 Limiter and BA-47 Clipper
provided the basis for the design of
this new generation of automatic gain-
control equipment. The tests, which are
described later in this article, demonstrated
the ability of each unit to achieve its in-
tended purpose and thus maintain a high
average signal level while effectively con-
trolling the peaks to prevent overmodula-
tion. The AGC, Limiter and Clipper units
are used with the Program Amplifier from
which they derive their power and signals.

BA-43 Program Amplifier

The BA-43 Program Amplifier is a wide
band, solid state plug-in unit featuring
new circuitry, reduced power consumption
and long life expectancy. High gain and
low distortion make it ideal for use as a
program or line amplifier, bridging ampli-
fier or as an isolation unit. The improved
amplifier circuit consists of an unloaded
input transformer and three-stage negative
feedback pre-amplifier, followed by a con-
tinuously wvariable gain control that is
adjustable from the front panel. The am-
plifier drives a multi-impedance output
transformer. Output as high as +30 dBm
(one watt) is provided. Power supply is
regulated and self-contained.

BA-45 AGC Amplifier

The BA-45 AGC Amplifier is a com-
pletely solid state plug-in unit designed
for use with the BA-43 Program Amplifier
to form a BA-43/45 AGC Program Ampli-
fier. This combination is capable of pro-
viding a nearly constant average output
level with wide variations in input level,
since it provides expansion of low level
signals as well as compression of high level
signals. The BA-45 uses the light-depend-
ent resistor (LDR) as the gain controlling



FIG. 7. BA-43 Program Amplifier show-
ing guide assembly and mating connec-
tors for plug-in BR-22 shelf mounting.
Up to three BA-43 amplifiers can be
accommodated on the mounting shelf.

e

element. BA-43/45 equipments are ideal
for use in program or pre-amplifier chan-
nels. Special provisions allow for control
of stereo signals. Other uses include micro-
wave input audio control, and automatic
fader control. The amplifier may be used
with an external bias source for remote
gain control or automatic fading. Input/
output characteristics are shown in Fig. 8.

BA-46 Limiter

The BA-46 Limiter is a solid state plug-
in device designed for use with the BA-43,
from which it receives power and audio
signals, to form a BA-43/46 Limiting Am-
plifier. This equipment provides economi-
cal and extremely fast and abrupt limiting
action to prevent overmodulation of trans-
mitters or overloading of audio recording
facilities. The gain controlling element is
an MOS field effect transistor.

BA-47 Clipper

The BA-47 Clipper is a solid state unit
that operates in conjunction with the BA-
43 Program Amplifier to perform both the
functions of pre-emphasis and peak clip-
ping. When this combination is fed from
a BA-43/46 Limiter Amplifier, only the
signal peaks in the pre-emphasis range and
above 100 percent modulation will be
clipped. This equipment provides absolute
protection against overmodulation with
no audible signal degradation.
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Performance Tests

During the engineering development of
the BA-43, BA-45, BA-46 and BA-47
series of audio signal processing and con-
trolling equipments, listening tests were
conducted using a variety of program
sources such as microphones. phonograph
records, audio tapes and sound effects.
These tests were made in several locations
in diverse acoustic conditions. To provide
an objective correlation, measurements
were made to indicate the quality of per-
formance of each unit. The test set-up is
shown in Fig. 9.

The program source, chosen for its di-
verse musical content, was a phonograph
recording “Showcase in Sound”. Although
there was some compression used in the
recording, this record contained a large
dynamic range and a variety of program
material ideally suited to such a test.

The equipment was mounted in a rack
with a “normall’ng” jack strip as the in-
terconnection arrangement, and an output
celector switch was connected to the test
equipment consisting of VU meter, long-
persistence scope, str'p-chart recorder, and
monitor speakers. Fixed pads between each
unit allowed the same standard level to be
used at each input or output, so that the
entire system was calibrated with one
standard signal level. With this set-up, the
program source is plugged into the input
jack of any unit, and the output selector
switch is turned to that unit to measure
the output level. Since each unit was cali-
brated with the same output signal, and
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with the same amount of Jimiting or com-
pression, any signal-level differences be-
tween the units is a direct comparison of
each unit’s ability to handle complex pro-
gram waveforms.

The chart recorder provided a record of
the test results. It has two independent
channels. permitting the simultaneous re-
cording of program peak levels on one
channel and program average levels on the
other. Therefore, the recorder acts as a
recording peak-modulation monitor and a
recording VU meter. The sine-wave signal
was set at the indicated 100 percent peak
modulation on one channel, and the VU
meter channel read 47 VU. During com-
plex program signals. the peak channel in-
dicated the level of the peaks. and the
average-reading channel hovered around 0
VU. Each chart in the test results contains
the same program signal.

Test Results

The strip recordings are reproduced in
Figs. 10, 11, 12 and 13. Figure 10 shows
graphically the performance of the BA-
43/45 AGC Amplifier. By raising the low
level signals with expansion, and reducing
the high levels with compression, the AGC
chart exhibits an extremely uniform aver-
age level, as would be read on a VU meter.
In the BA-43/45 AGC Amplifier, signal
expansion is used to reduce the effect of
“swishing.” Thus, a loud signal with 10
dB of compression also produces 10 dB of
expansion. When the program signal stops,
the compression channel brings the gain
up, and the expansion channel tends to

lower. The result of this combined action
is that no gain change or swishing of back-
ground no:se can occur.

The essential action of the BA-43/46
peak limiter is illustrated in Fig. 11.
Levels were initially adjusted to occasion-
ally exceed 100 percent modulation and 0
VU. With the addition of a peak limiter.
the program level can be increased without
fear of overmodulation. In the test, the
signal level was raised 10 dB, so that the
peaks were being limited by 10 dB on the
loud passages. With the use of a peak
Limiter, three points are noteworthy: (1)
Signal peaks do not exceed 100 percent
modulation: (2) The low average levels
are raised 10 dB, and the high average
levels are less affected: (3) Faster gain-
recovery time results in a higher average
level. As shown in the charts, the limiter
maintained a uniform average level in ad-
dition to its precise peak limiting at 100
percent modulation. The unit does not
clip to accomplish its limiting function.

Figure 12 illustrates the operation of the
BA-43 746 Limiter and the BA-43./47 Clip-
per Amplifiers. Note the better controlled
peaks and higher average signal levels
achieved by the addition of the clipper
unit. Figure 13 shows the advantage of
using the complete new line of signal-
processing equipment, where the BA-43/
45 AGC signal output was cascaded into
the BA-43/746 Limiter and BA-43/47
Clipper.

~Conclusion

For broadcast stations or recording
studios which must maintain a uniform
program level from various sources includ-
ing control consoles, the desirability of
automatic gain control equipment is ap-
parent. Yet, wide variations in program
level are frequently experienced. This is
particularly true when the distance be-
tween the performer and the microphone
Is subject to considerable fluctuation.
Variations in program level are also en-
countered frequently when switching from
one program source to another. The ear
easily detects these variations, as well as
differences in audio brilliance brought
about by improper limiting or gain control
action. And there remains the desire to
lessen the need for manual adjustment.

The new RCA automatic gain control-
ling equipment features signal expansion,
compression limiting and clipping to spe-
cifically overcome these deficiencies in -
broadcast and studio recording applica-
tions, prevent transmitter overmodulation,
and maintain a higher and more uniform
audio level with the least distortion.
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LOW-COST HIGH BAND COLOR
TV TAPE RECORDER, TR-50

FIG. 1. Compact, solid state TR-50 offers de-
luxe color performance at a new low price.




New Economy Recorder with Built-In High Band Color and

Other Features Found Only in Deluxe TV Tape Recorders

Eis new TV tape recorder will be wel-
comed Dby educators. broadcasters and
network stations alike. in fact, by anyone
who has been looking for a low cost quad-
ruplex color machine with high band
standards and the latest state of the art
performance. Colors are brilliant and true.
Stabilized circuitry assures easy, error free
operation. The TR-30 not only incorpo-
rates many features of higher priced re-
corders. but is also tested to the same
parameters and exactness before shipment.
The recorder is available for operation on
either N'TSC or PAL color standards.

High Band/Low Band Switchable

The TR-30 is the tape industry’'s lirsl
economy high band color recorder. High
hand, recognized as providing the ultimate
in picture quality with its higher FMI re-
cording frequency is built into the TR-50.
However. so that tapes made to other FJ\I
standards can also be utilized. circuits for
low band monochrome and low band color
are also built in. A switch provides instant
change to any one of the three operating
modes. High band circuitry in the TR-50
eliminates any need for time consuming
module changes or adjustments when
switching from one mode to the other.

Universal Headwheel

To meet the requirements of multiple
standards operation, the new TR-30 in-
corporates the universal high band head-
wheel which has long been an important
feature of more sophisticated RCA tape
recorders. The new headwheel uses air
hearings for smooth. dependable high band
color nerformance. The headwheel operates
on all the switchable high hand and low
hand tape standards.

by WILLIAM TRIPPEL

Television Tape Merchandising

Completely Solid State
Factory Tested for High Band Color
High Band and Low Band Operation

Color and Monochrome Timing
Correction

Voice, Tone or Digital Cue Signal
Recording

Compact and Mobile

Can Be Remotely Controlled

Selectable Servo Modes

Accenting the versatility of the TR-30
for just about every installation is a four
position switch providing instant selection
of tonewheel, switchlock, linelock or pix-
lock servo modes. Pixlock provides a tight
lock on both vertical and horizontal sync
to allow special effects mixing of tape sig-
nals with other signals. The linelock mode.
especially  designed for color. is useful
when extremely fast recoveryv is required
from disturbances due to improper splices.
non-svhchronous switches. timing errors or
other defects in the recorded tape.

Two Speed Operation

Circuits built into the T'R-30 allow
choice of either 15 ips or 7Y ips tape
speeds. Use of the slower speed permits
twice as much information to he recorded

FIG. 2. Switchable to three FM standards.

on the same length of tape, resulting in
substantial savings in tape stock and
storage requirements. Use of the 724 ips
speed requires only the plugging in of a
narrow track headwheel in place of the
standard track. high band headwheel
supplied.

Switchable Line Standards

The TR-50 is available in two Dbasic

models: a 5235 line, 60 Hz machine; and
a switchable 525,/625/405 line. 50 Hz
machine. In the switchable model. 819 line
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FIG. 3. Styled as part of the complete Matched Line of equipment,
the compact, self contained TR-50 is designed to offer opera-
tional efficiency with the reliability of solid state electronics.

operation may be specified as the third
standard instead of 405 lines. To change
from one standard to another in the switch-
able model, the operator merely moves a
selector switch to the desired position.
This changes all circuitry including pic-
ture monitor and oscilloscope to the de-
sired standard.

Audio Cue Channel

In addition to the standard program
audio channel, a built-in audio cue record/
playback unit permits the recording of
voice, tone or digital cueing information
along one edge of the video tape. As in the
case of the program audio channel, cue
recording can be done independently of and
without disturbing the video recording,
that is, both program and cue sound can
be dubbed in while playing back or pre-
viewing the video signal.

Avutomatic Timing Correction

When ordered as a color machine, the
TR-50 incorporates automatic timing cor-
rector circuits for both monochrome and
color (MATC/CATC). These solid state,
modular plug-in assemblies are fully auto-
matic and require no operating adjust-
ments. The MATC, which is standard for
both the color and monochrome machines,
maintains near perfect picture geometry
by compensating for skewing, quadrature
errors and jitter. It provides an automatic
error correction factor of 35 to I over a
total delay range of one microsecond. The
CATC operates in conjunction with the
monochrome ATC and the pixlock servo
system to provide time base correction to
the tape playback signal, and thus provide
the extreme stability required for playing
back color recordings. In addition, the
CATC removes the old burst component
of the signal and inserts a regenerated
burst. The CATC may be added at any
time later to convert a monochrome high
band machine to color.

Precision Tape Deck

The tape deck of the TR-50 is precision
aligned at the factory before the machine
is shipped. In this operation, all elements
in the tape path are carefully positioned
and gauged for the proper angle between
tape and pickup heads in accordance with
predetermined standards. Precision align-
ment of the tape path assures high per-
formance repeatability between all tapes
made to these standards.

Fully Instrumented

As in the deluxe RCA recorders, record
and playback facilities are separated for
operating convenience and ease of servic-
ing. Record controls are in the left com-
partment with picture and waveform
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FIG. 4. High band, air bearing headwheel FIG. 5. A second audio head permits inde- FIG. 6. Signal instrumentation covers more
and air lubricated tape guide assure depend- pendent dubbing and editing of cue sound. than 20 functions including the important
able color performance, pulse cross monitor display.

FIG. 7. Built in automatic timing circuits (MATC) compensate FIG. 8. For color operation, the TR-50 includes color timing
for skewing, quadrature errors and scalloping to maintain cor- correction (CATC) which operates with MATC to achieve the
rect picture geometry. precise stabilization responsible for excellent color pictures.
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monitors, signal monitoring pushbuttons,
speaker and associated electronics. Signal
monitoring, in the TR-50, covers more
than 20 functions and includes the all im-
portant pulse-cross picture monitor dis-
play. Waveform presentations include
signals from linelock, CATC and record
control track circuitry in addition to those
usually furnished.

IMuminated playback controls are in th=
right hand position together with status
indicator lights, and meters and switches
for measuring video head currents, FM
level, and video, audio and cue levels.

Full Line of Accessories

The TR-50 accepts all RCA high band
tape accessories such as the Dropout Com-

33

Recording and monitoring controls are grouped for convenience.

pensator, Electronic Splicer and the
Chroma Amplitude and Velocity Error
Corrector (CAVEC). These units are in-
stalled in spaces provided for them in the
module frame.

A Guide Servo accessory is available for
automatically positioning the vacuum guide
to eliminate picture skewing. The device
can operate in any of four modes—"“auto-
matic,”” “manual,” “record” (guide control
pre-set to fixed position). or “record set”
which allows the operator to set penetra-
tion for recording by activating the record
control during tape playback.

The Chroma Amplitude and Velocity
Error Corrector is a two-purpose accessory
that measures and corrects for chroma

Playback controls are arranged for simplicity and ease of operation.

errors due to variations in the tape to head
contact. It also measures and corrects for
head velocity errors that would otherwise
cause color banding within the picture.

Remote Control

Two console or rack mounting remote
control panels are available as accessories.
One permits remote operation of mechani-
cal functions such as record. play, stop,
fast forward wind and fast reverse wind.
while the second panel provides for re-
mote adjustment of signal levels, including
video, sync pedestal level. burst phase and
svstem phase.

“Matched Line” Styling

The TR-50 is completely self-contained
in a space saving cabinet only 33 inches
wide, 24 inches deep and 66 inches high.
It is mounted on casters which elevate it
high enough from the floor to provide ade-
quate clearance for cables. and impart
mobility for movement from one location
to another. Compact size adapts the ma-
chine to installation in a mobile unit to
handle remote assignments. Cabinet finish.
styling and even circuit design correspond
closely with other TV tape recorders in the
RCA matched line. Some of the electronic
modules are interchangeable with those in
other RCA machines, simplifving servicing
and spare unit requirements.

Conclusion

The TR-50 was designed by RCA to fill
the need of educators and broadcasters for
an economy color recorder with broader
capabilities. While much of today’s color
is still on low band tapes, the trend is al-
most exclusively to high band. The TR-50,



therefore. because it operates on all these
standards. should have broader application
in present and future taping operations.
The TR-50 may fill applications that pre-
viously were left only to the higher priced
recorders. and as a note of economy, two
TR-50's can be purchased for about the
same outlay as one of the higher priced
machines. The result of this “two for the
price of one” taping package is increased
flexibility with minimal expenditure. With
all its built in features, the TR-50 is also
the most compact and mobile high band
color recorder/reproducer available.
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FIG. 12. Chroma Amplitude and Velocity Error Correc-
tor accessory eliminates hue errors and color banding,

FIG. 13. Dropout Compensator accessory overcomes tape imperfections.

FIG. 14. Electronic Splicer accessory inserts
or adds program segments.

FIG. 15. Guide Servo accessory offers auto-
matic as well as manua! positioning of the
vacuum guide.
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RCA Broadcast and Communications
Products Division is conducting equipment
training seminars in Camden, where RCA
customers can learn how to get the very
best performance from their new color TV
studio equipment. The new service, avail-
able at no charge, is intended to assist them
in getting the full capabilities from their
color equipment.

Approximately 300 TV station and net-
work engineers have attended the courses
since they opened in April of this year. The
visitor list reads almost like a broadcasters
“who’s who,” but also includes engineers
from educational and military closed circuit
TV installations.

“Super Sophisticated” Equipment

In the last decade, technical and artistic
demands of color television have brought
about a technology explosion. Today’s
equipment is smaller, more reliable, requires
less attention—yet, with all, it achieves
higher performance standards than did any
of its predecessors. On the other hand, the

equipment is also far more complex, em-
ploying advanced and highly sophisticated
circuitry. Through integrated, solid state
circuits, for example, a new TV tape
accessory with a density of less than half
a cubic foot contains the equivalent of 700
transistors, or nearly half as many as in the
entire TV tape recorder for which it was
designed. Color TV camera circuits, seldom
thought about for their speed, actually
handle more information faster than many
electronic computers. Scanning approxi-
mately 400 kilobits to produce a color pic-
ture ‘“frame” 30 times each second, is
handling information at the rate of 12-bit
microseconds. The TV tape recorder packs
this information on two-inch-wide magnetic
tape. Increased complexity is the price for
advancing the performance of all the color
equipment—color cameras, color film and
TV tape systems. The RCA Color TV
Training Center affords engineers and tech-
nicians the opportunity of learning how to
get finest pictures.

HOW NEW RCA COLOR TV TRAINING
CENTER HELPS BROADCASTERS
GET BEST PICTURES

40
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The three-leaf cover of this 1issue
carries a panoramic view of the train-
ing center made while classes were in
progress. On the front cover are the
master control room and film area.
The TV tape room can be seen on the
mnside fold, and the studio is on the
hack cover.

FIG. 2. Control room where studio and film
camera operation is analyzed. Console in-
cludes full monitoring and switching facilities
for video and audio. Color cameras are rolled
into studio at left for live pickups.



FIG. 1. Studio and control
room area of dynamic
color demonstration facility
eouipped like a small TV
station.

Shirt-Sleeved Seminars Show Operators

How to Get Peak Performance

FIG. 3. Color TV tape room is fully equipped for demonstrations, monitoring, and analysis
of signals produced by TV tape equipments. Routine maintenance procedures are simplified.
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FIG. 6.

FIG. 4. Small
display 'scope

FIG. 5. Large
Some visitors
recorders.

Visitors can operate the very equipment they will be using.

TV camera being set up to
waveform on large monitor.

screen optical projection illustrates lecture.
bring polaroid cameras and portable tape

Typical Color Studic

Resembling a small T\ station studio. the
training center eccupies about 7,000 square
feet in RCA’s main office building in Cam-
den and includes a color TV studio and
necessary sets for live camera demonstra-
tions, a color film area. cclor tape area and
master control. Major equipment consists of
two TK-42 studio cameras, TK-27 film
island, Types TR-70, TR-3 and TR-4 TV
tape recorders and a TS-40 switcher,

Quartz Lighting

The color studio is equipped with a mod-
ern quartz lighting system employing an
overhead grid of more than 30 lamps and
luminaires. Performance of the color cam-
eras can be observed for virtually every
lighting condition that might be required in
color studio operations. Included is floor-
mounted strip lighting for creating back-
grounds of primary and secondary colors.

Practice and Theory

Courses are conducted by RCA engineers
with experience in both practical and theo-
retical aspects of color TV, These courses
give visiting engineers an insight into the
reasoning behind the complex new designs,
as well as their capabilities. They show how
broadcasters can best achieve not only fine
pictures but attain operating efficiency and
save money too.

TK-42 class visitors see a demonstration
in which the color camera handles varied
program conditions such as moed lighting.



FIG. 7. Classes are small enough for erervone to ses ani
hear, and even perform tests and adjustments for themselves.

FIG. 8. Broadcasters learn how
to make adjustments for best
machine performance.

FIG. 9. Merrill A. Trainer (center) director of the training pro-
gram, discusses TK-42 camera circuits with visiting engineers,
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FIG. 11.

era

FIG. 10. Class observes camera operation in color TV studio.

performance under

ol

wide

ranges

of

Studio quartz lighting systems tests color cam-

illumination.

highlights and shadows, color tracking, skin
tones, jewelry reflections and color back-
grounds. The TV tape class sees a demon-
stration of how the TR-70 applies error
correction to eliminate color banding and
cther defects in poorly recorded tape.

Repeat Pregrams

Regular classes are devoted to the TK-42
and TK-43 cameras, TK-27 color film cam-
era, and the TR-70 and TR-3, 4 and 5 TV
tape recorders. The TR-70 course runs two
five-day weeks. The TK-42 course is one
five-day week long, as is the course cover-
ing the TR-3. 4 and 5 TV tape recorders.
The TK-27 film camera course runs for one
three-day week. Classes are limited in size
to about 20 persons at the most so that each
engineer receives as much individual atten-
tion as possible. The courses all repeat and
are almost continuous, with sessions planned
for most months of the year. This gives the
station an opportunity to stagger attendance
by its personnel for utmost convenience.

Courses begin with a description of the
equipment, circuitry and nomenclature.
This is followed by a detailed study of
operation, with practical exercises in line-up.
maintenance and troubleshooting. Courses
close with a question and answer session.
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FiG. 12. Lighting system includes strip FIG. 13. Studio lighting dimmer board and control console.
lighting to create color backgrounds.

FIG. 14. Camera tests include color tracking, FIG. 15. Pictures displayed on control room
skin tone matching, speculars and backgrounds. monitors are compared with the studio scene.
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TYPICAL COURSES

TK-42 and TK-43 Studio Cameras
(Five Days)
Basic transistor theory; camera transistor circuits; camera optics,

servo and cooling; video, deflection and encoder systems; moni-
toring system; encoder and camera setup.

TR-70 TV Tape Recorder
(Ten Days)
E-E FM system; record FM system; headwheel panel; playback

FM system; headwheel/capstan servo system; monochrome and
color ATC; audio system.

Processing amplifier; guide servo; tape transport; power sup-
plies; test equipment; test procedures and signals; performance;
maintenance.

TK-27 Fiim Camera
(Three DPays)

Basic transistor Theory; film camera transistor circuits; film cam-
era performance; encoder system; video system; encoder setup;

camera setup.

TR-3/4/5 TV Tape Recorders
(Five Days)
Basic transistor circuits; TR-3/4/5 transistor circuits; layout and
controls; magnetic recording principles; FM system; headwheel
panel; modulation and de-modulation demo; record and play-
back amplifiers; processing amplifiers; machine adjustments;

tape transport demo; servos; general circuitry; monochrome and

color ATC circuits.

The longest is the ten-dayv. two week
course on the TR-70 Deluxe TV Tape Re-
corder. 'The nirst week covers theorv and
operation of the FFM system. capstan servo.
automatic timing correction circuits and
audio system. The second week is devoted
to adjustments of the processing amplifier.
guide servo and tape transport. with dem-
onstrations on the proper use of test
equipment with the recorder. The course
closes with a step-by-step demonstration of
routine maintenance procedures.

Tuition is Free

The equipment training seminar program
is cdirected by Merrill A. Trainer. Manager,
Broadcast Customer Relations. According
to Mr. Trainer, these seminars give even the
most uninitiated hroadeasters an opportu-

nity to become familiar with cameras, tape
machines, projectors and other apparatus—
in the shortest possible time. They receive
not only advanced color training, but in-
struction on the specific types of equipment
they will be using.

Some visitors attend the course to learn
to operate their equipment before receiving
delivery. Others experiment with their cam-
eras and recorders for a time at the station
to find out what they will do before coming
in for the full course. There is a great rap-
port among class members in these informal
give-and-take meetings, resulting in helpful
exchanges of experience and information.
No charge is made for the courses. Cus-
tomers wishing to register mayv do  so
throngh their RCA Representative,
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SERVICE

Cancel out TV film projector blues! Preventive serv-
ice—a planned protection program of RCA Service
- Company—means regularly scheduled or hurry-up
remedial attention. Dependable replacement parts,
too, of course. All handled expertly by trained RCA
specialists. There’'s no better formula for keeping
your film projector —and other electronic gear—
working welll It took a company which understands
broadcasters’ needs for top performance levels, effi-
ciency and economy in operation of equipment to
i devise this program of expert service on a contract
&  basis. So, no more blue days...check out your serv-
ice needs with us.

RCA Service Company
A Division of Radio Corporation of America
Technical Products Service, Bldg. CHIC 225
Camden, N. J. 08101
Phone: (609) 963-8000, Ext. PH-328

The Most Trusted Name in Electronics
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