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RCA CARTRIDGE TAPE SYSTEM

Automatically Triggers Playback Units, Tape Recorders, Turntables, and Other Devices

Here’s a unique built-in feature! The
Recording Amplifier of the RT-78B Car-
tridge Tape System generates two kinds
of cue signals. One is used to automati-
cally cue up each tape, at the beginning
of a program, the same as in ordinary
units. The other signal, a special Trip-
Cue, can be placed anywhere on the
tape. This will cause the playback unit to
trip and start other station equipments.

You can preset two, or a dozen or
more RCA tape units, to play sequcn-
tially. You can play back a scries of
spots or musical sclections, activate tape
recorders, turntables, or other devices

capable of being remotely started. (In
TV use Trip-Cue is ideal for slide com-
mercials. Tape announcements can be
cued to advance the slide projector.)

You’ll like the RT-7B’s automatic,
silent operation, its compactness, high
styling, perfect reproduction. Cartridge
is selected, placed in playback unit, for-
gotten until “air” time, then instantly
played. Cucing and threading are elimi-
nated. Cue fluffs are a thing of the past!

Transistor circuitry, good regulation
for precise timing, low power consump-
tion, arc among other valuable features.

See your RCA Broadcast Representative
for the complete story. Or write RCA
Broadcast and Television Equipment
Building 15-5, Camden 2, N. J. ®

THE MOST TRUSTED NAME IN ELECTRONICS
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As We Were
Saying

THE 22’s ARE COMING, the TR-22's that is we
were saying but no more they’ve come (off the
production line) and gone by the dozens to those
stations who ordered early—and waited and
waited but never more worth it.

Two NAB’s we showed it, and customers ohed
and ahed it, while others questioned it and openly
doubted we ever could build it. Two winters we
labored, and worried a little while ECN’s flew
like snowflakes and winter passed into spring
and spring into summer. September they prom-
ised—and almost made it. But oh happy October,
start shipping they said.

So here it is (front cover, page 6, page 22)—a
thing of beauty and a joy forever—well anyway
for a long while. Designed as an engineer’s

Copyright 1962

dream, built with the precision of a watch, styled
like a Cadillac (Lincoln?). To see it is to want it,
and why not.

So how does it work? ABC installed two TR-22’s
in its new Washington studios in October. Three
weeks later ordered 12 more to replace all the
present machines in its Chicago studios. QED!

L'ANCIEN. Although this is the November issue,
we started writing these paragraphs in October—
and October is anniversary month in this indus-
try. Which is by way of explaining all of the
talk of October which follows.

Anniversaries are more revered by the old than
the young, which looking at the column that fol-
lows, gives to pause, as our padutch grandma

All Rights Reserved Trademarkis) ®Registered. Marca(s) Registrada(s) Rodia Corporation of dmerica

INTE,
Laid L
usn
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As We Were
Saying

would say. Okay so we're getting gray is for
experience is that which allows us to make new
mistakes instead of making the same old why
not let the other guy and you read about them
first in BROADCAST NEWS.

CARL MYERS’ FIFTIETH year in "wireless, radio,
and television” was the happy reason for a sur-
prise luncheon which the staff of WGN and many
of his friends in the industry “threw” for him on
October 4. Carl, who is vice president and gen-
eral manager of engineering and operations of
WGN, Inc., is possibly the oldest (in career years)
“chief engineer” in the business.

In a recent issue (while commenting on our
long association with Carl} we confessed that we
didn’t know when he started. Now we do. Jack
Brickhouse, master of ceremonies at the luncheon,
said that Carl's interest in “wireless” began in
1912—at the age of 10. According
to Brickhouse it was about then that
Carl first took an examination to
become a wireless operator. The
test required him to draw a two-
kilowatt marine transmitter ener-
gized by alcohol. He flunked the
test—but never forgot the alcohol
(sic).

In 1919, Carl got his first com-
mercial "“ticket.” That was the year
RCA was born. It was a year before
KDKA and/or WWJ. There was
nothing for a young “op” to do but
go to sea—and so he did—but soon
tired of that and turned to the just
awakening broadcast field. He was
operating his own station, WWAY
at Marigold Gardens (Chicago) in
1922, when Charles Erbstein tap-
ped him to build WTAS at Elgin,
Illinois, which soon became one of
the early radio age’s best known
stations.

Carl ]. Myers, vice president and manager

qi ing and op of WGN, . §
Inc., with the trophy presented to him by On Ch_”ﬁmas_Day 1925, Carl be
friends and co-workers at a luncheon cele-  came chief engineer of WGN and

brating his fittieth year in “wireless, radio
and television.” Bronzed microphone is
similar to type In use at WGN in 1925,
when Carl became chief engineer of WGN.

has supervised the Trib’s radio and
TV operations ever since. He has
played a big part in making WGN

one of the finest, most powerful
and most progressive stations in the country—and
has himself become one of the most revered and
respected leaders in the industry.

MONOGRAM’'S FORTIETH also bears noting.
Spurred by our “Mark of” ads (see last issue)
someone called our attention to the first such ad
—which appeared in October 1922. The layout
and copy (see page opposite) of this historic ad
bears a strong resemblance to the series of ads
we have run recently. And, since we had never
seen this first ad before, we can only assume
that our own ads result from a "stream of con-

sciousness” that has been strong throughout all
the intervening years. For us that's not hard to
believe. In fact it's like what we've been trying
to say all the while.

JACK FROST'S THIRTY-FIVE years in broacasting
were celebrated last month by his friends and
neighbors at a typical valley (San Fernando, of
course) open house. Adron Miller, who is man-
ager of our West Coast facility, and who is wont
to enliven such occasions by playing his “gitar”
in a style best described as banks-of-the-Wabash-
hill-billy, sent us a bunch of snapshots. We're
not using them (for why, see below). And, we're
not quite so impressed as Adron by that 35-year
business—possibly because there are still quite
a few of us in Camden who started “on test”
about the same time as Jack.

But we are mightily impressed by one part
of Jack’s track record: to wit, the fact that since
1934, he has been (excepting for three war years)
our broadcast sales representative in the South-
ern California area. Only those of us who as field
salesmen have played hot line between customers
(who should be contented, but aren't}—and
Camdenites (who shouldn’t be contented, but
often are) will fully realize the meaning of this
marathon. Many salesmen can sell something
once. But only the best are successful in selling,
year after year, to the same group of customers
—especially a group as discerning and demand-
ing as broadcast engineers. Only a salesman who
has gained the complete confidence of his cus-
tomers can do it. Such confidence is based on
knowledge, friendship, honesty and service. Jack
has all four—and his customers know it.

BROADCAST NEWS’ THIRTY-FIRST also falls this
month—which leads to the thought that we, in
our own inexplicable way, have a record of
survivorship almost equal to Jack Frost's. In
October 1931, we put the first issue of BROAD-
CAST NEWS to bed. Through thirty-one years of
depression and boom, war and peace, freeze and
unfreeze, we have lovingly nursed it to this, its
one-hundred and fifteenth issue. Our readers,
who by no coincidence are RCA’s customers (and
fair prospects) have been good to us. We thank
them—and wish them thirty-one more years of us.

UHF's TENTH anniversary as a commercial serv-
ice also could be marked this month—give or take
a few days. Actually, KPTV, Portland, the world’s
first commercial UHF ftelevision station began
programming on September 20, 1952. We were
there—and reported the event fulsomely and
breathlessly in our October 1952 issue. Trem-
ulity,* rather than modesty, forbids calling atten-
tion to the marked resemblance to things present,

* See Webster’s Fourth.

m
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To Protect The Dealer
and The Public

A new trademark, a symbol of quality, has been adopted by the Radio Corpo-
ration of America. It appears at the top of this page, and soon it will be affixed co
all Radiolas, Radiotrons and .other products.

The new symbol is more than a trademark. It is the dealer’s and the purchaser’s
guarantee that the apparatus to which it is applied is the result of research conducred
by the foremost scientists and engineers; is the product of the most reliable and well

quipped facturing organization in the country; and is matketed in accordance
with methods appro:

RIGHT, Reproduction of first RCA ad in
which the now familiar monogram was
featured. Ad, which first appeared in the
fall of 1922, used copy theme much like
that of recent RCA broadcast equipment
ads. (See following page.)

by experienced business men.

keep pace with the advancement of broadeast recep-

Liks the R C A apparatus still on sale, beating
tion and which will apply the new discoveries made

the old symbol — the letters R C.in a ciecle—

the newly macked R C A apparatus will embody
the same high scandsrd of w‘:y and will be

in the R CA research laboratories.
Teaching the Public What R C A Means

backed by the same p RC app
has enjoyed during the pase.

The new monogram has been adopted to cender
b a seakably. ¢

Through Advertising

L'ﬂn now symbel R C A will be widely advertised

y and y, the prod
of the Radio Corporarion of America. Hencefosth,
this symbol RC A will ar on all apparatus and
Radiolas — from the simplese crysral ceceiver to the
Cabinet type. l¢ testifies to the constant swriving of

et country. In an art which is so rap
idly developing and which offers so many oppor-
tunities for the marketing of unreliable app it
becomes more and more necessary to drive home

the in:lpomn« of ‘hi highest engnnu\ni

= g e
torres and sales force —to produce and sell only the
best, snd 10 develop types of Radiolas which will

and
3 The symbol RCA #sa
guarantee that these standards have been insisted
upon in the manufacture of Radiolas.

Write for Display Cards

R € A daalers will be supplied wsh R C A symbols for store
display. By weing to us and stating whether a decalcomania window
s31gn or 2 wall card is deswed. we shall be ziad «o meet thew wishes

&% Cor

Sales Deparement District Office
233 Broadway, 10 South La Salle St.,
New Yoek, N. Y Chicago, .

OUR APOLOGIES, MESSRS. BRAUN (M). The ink was hardly
dry last issue before the mailman started bringing us needling
letters about how we had credited FCC service to Warren
Braun of WSVA when actually it was Cy Braum, now of
JCET who was with the FCC from 1937 to 1953. But we
would like you critics to know that neither of these gentle-
men, themselves, complained about the mix-up. We take
it they have a high regard for each other. And we agree
with both of them!

ANYHOW IT'S NICE to know we have readers. We only
get “lots of letters” when we make a mistake and you're
right we're tempted especially because most of the needles
are friendly and in thirty-one years of publishing we never
have gotten a real mad one—yet.

FOR WHY Mostly because we do our darndest to keep
BROADCAST NEWS from becoming a “house organ.” And
what’s so bad about that? Well, for one thing, most house
organs are full of "personals”—some about people you
know; but mostly you don't—and who could care less. Like
minority programming it doesn’t get very good ratings. Also,
there’s our controller (Ugh!). He has a big axe, especially
honed for use on things like house organs. Fortunately, he
can’t read (anything, that is, but figures). So if we don't
use pictures—and none of you J—-entlemen tell him—he won't
know about this column, and we’ll still be here next issue.

Hopefull yours,
The Armchair Engineer

www americanradiohistorv com
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RCA maintains a stock of more
than 6 million exact replacement
parts—covering RCA Broadcast
Equipment built as far back as the
eatly '30's. RCA Replacement Parts
Service is open 24 hours a day.
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The Most Trusted Name in Electronics
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INGLIS NAMED DIVISION V.P. FOR COMMUNICATIONS PRODUCTS

The appointment of Andrew F. Inglis
as Division Vice President. Communica-
tions Products Operations. RCA Broadcast
and Communications Products Division,
was announced December 13 by C. H.
Colledge. Division Vice DPresident and
(seneral Manager.

MEADOW LANDS: MODEL
PLANT, RURAL SETTING

With the consolidation of all RCA com-
munications products under Andrew F.
Inglis, newly-appointed a Division Vice
President, the Meadow Lands, Pa. facility
housing most of these activities enters a
new phase of operations as an integral part
of the Broadcast and Communications
Products Division.

Aptly-named, the plant lies on a 64-acre
tract bounded by pasture land on which
horses, cows and other livestock graze
peacefully. But the rural note ends at its
commanding concrete columns that rise a
full two stories high. Inside, the plant pre-
sents an efficiency of layout and a choice
of decor that mark it as a model of up-to-
the-minute industrial architecture.

Meadow Lands is located about 30 miles
southwest of Pittsburgh and was first oc-
cupied in March 1961. Since then it has
become the engineering and manufacturing
center far a broad range of communica-

In the newly-created position, Mr. Inglis
will assume overall responsibility for the
Division’s mobile communications, radio-
marine and audio-visual products and will
have headquarters at the RCA communi-
cations products facility in Meadow Lands,
Pa. Also he will continue to be responsible
for the engineering and merchandising of
broadcast transmitter and antenna prao-
ducts.

The consolidation of engineering. pro-
duction and marketing activities for com-
munications products under Mr. Inglis
recognizes RCA’s growth in these areas and
is indicative of its plans to broaden the
markets they represent.

The products include two-way radio
equipment for mobile use, navigation and
communications equipment for all types of
marine craft. and a line of language labora-
tories, motion picture projectors and sound
systems for ecducational and other appli-
cations.

Since joining RCA in 1953, Mr. Inglis
has held a numher of executive posts with
the Division at its Camden headquarters.
Most recently he has been Manager. Broad-

tions products far education. industry and
other applications. These include language
laboratories. two-way mobile radio sys-
tems. marine radio and small crait radar
and a line of audio equipment and sound
systems.

The Meadow Lands complex is made up
of a manufacturing area of approximately
150,000 square feet and an administrative
building. which includes the engineering
laboratories, of approximately 46,000

www americanradiohistorv com

cast Merchandising and Engineering De-
partment, in which his principal responsi-
bility was the development of radio-TV
broadcast equipment.

His first assignment with RCA was as
Manager, Broadcast Equipment Planning.
In 1955 he became Manager of Television
Systems Engineering and, three years later,
Manager of the Closed Circuit TV Depart-
ment. Later he was given additional re-
sponsibility for the Division’s film record-
ing and scientific instrument businesses.

A native of Michigan, Mr. Inglis was
graduated from Haverford College in 1941
with a Bachelor of Science degree in phys-
ics. He spent a year of graduate study at
the University of Chicago, after which he
was appointed an instructor in electronics
there.

During World War II, he served as a
radar instructor with the rank of Lieu-
tenant, U.S. Naval Reserve. Upon his re-
lease from active duty in 1946, Mr. Inglis
joined Frank H. MclIntosh in a Washing-
ton, D.C. consulting firm to the radio and
television broadcasting industry, and be-
came a partner in 1949,

square feet. An emplovee cafeteria, with
spacious glass doors through which diners
view an outdoor courtyard. connects the
two structures.

With Meadow Lands assuming a more
important role, and with the recently-
expanded West Coast Operations facilities
in Burbank. Calif., the Division begins
1963 with an enlarged and more tlexible
establishment suited to the growing needs
of its customers,

¢
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NEW TR-2 TV TAPE RECORDER MAKES DEBUT

RCA’s newest television tape recorder,
the TR-2, which combines high perform-
ance standards with compact design and
is readily converted to color operation, is
scheduled for delivery beginning in Janu-
ary. It is available in two models: three
84-inch racks for studio installations, or
four 66-inch racks for mobile applications.

The TR-2 was designed at the Film Re-
cording and West Coast Operations fa-
cility of the RCA Broadcast and Communi-
cations Products Division (see separate
Viewfinder article on the facility’s move to
new headquarters in Burbank, Calif.).
Commercial production is under way at
Burbank and Camden, N. J. plants.

The new recorder’s design makes liberal
use of transistorized circuitry for improved
performance and reliability, and for space
conservation. Transistorization has been
extended to the operation of “switchlock,”
a standard feature of the new recorder,

FOR KOGO: THREE HOPS
AT THREE FREQUENCIES

KOGO-TV’s unique microwave system,
which uses a different frequency for each
of its three hops, has begun relaying net-
work signals from KNBC, Los Angeles,
over a 137-mile path to the San Diego
station.

RCA equipment operating in the 2,000,
7,000 and 13,000 mc bands was chosen by
LeRoy A. Bellwood, KOGO-TV’s Director
of Engineering, to avoid frequency con-
gestion and to offset adverse signal condi-
tions in the inter-city path.

Outbound from Los Angeles, the signal
is beamed at 13 kmc for a distance of 17
miles to Mt. Wilson in the first leg of the
relay. The 13 kmc band was selected to
avoid congestion at 7 kmc in the Los
Angeles area.

Near the summit of the 5,600-foot moun-
tain, a repeater station relays the signal
on its longest hop of 108 miles, of which
40 miles is over Pacific Ocean waters. The
second leg uses a 2 kmc frequency to
overcome signal propagation characteris-
tics created by the distance spanned and
by surface reflections from the water.

6

which prevents picture roll-over when the
signal is switched among local sources.

While in the compact class, the TR-2
has the built-in capability to perform vir-
tually all the functions inherent in stand-
ard-size TV tape recorders. This flexibility
stems from pre-wiring the machine to ac-
cept a variety of accessories.

These include such optional add-ons as
two speed operation (7% or 15 inches of
tape per second), linelock for lap dissolves,
automatic timing corrector to remove geo-
metric errors, and air bearing headwheels
for essentially jitter-free operation and
longer life.

The basic machine reflects RCA’s prac-
tice of constantly upgrading its TV tape
recording equipment to incorporate the
newest developments in the field and, at
the same time, to effect savings in weight,
space and power consumption over existing
equipment.

L 13KMC-75 ML,
5
- MT.
\ WILSON
|
Lus/’g'
ANGELES\ — CAL
2 KMC~108 M1,
MT. SOLEDAD - 7KMC
12 MI
SAN_. <
DIEGO

The final leg in the system takes the
signal at 7 kmc to the studio. Microwave
transmitters and receivers in this section
are multiplexed into common parabola
antennas at the studio and at Mt. Soledad,
the transmitter site, to provide simultane-
ous sending and receiving service between
the two points.

[ ]
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NOW A WORD FROM HUE:
FIVE STATIONS GET
COLOR CAMERAS

The trend to local origination of color
programming picked up new momentum
during September and October when five
stations received color TV cameras from
the RCA Broadcast and Communications
Products Division.

WLEX-TV, Lexington, Ky., took de-
livery of both live (TK-41C) and film
(TK-26) cameras. Other color film camera
shipments went to KOA-TV, Denver,
Colo.; WDSM-TV, Duluth-Superior,
Wisc.; WAVE-TV, Louisville, Ky., and to
WNYS-TV, Syracuse, N. Y.

All of the stations are equipped to han-
dle network color shows and, in addition,
WAVE-TV previously had purchased live
color equipment for local programming.

COLOR TAPES MADE AT
HALF SPEED IN TESTS

Following a series of performance tests,
RCA has announced that its television tape
recorders can be operated at half speed
(7% inches of tape per second) for color
as well as for monochrome program ma-
terial.

Early in 1961 RCA had reported the
first successful development of equipment
for converting its TV tape recorders to
two-speed operation. The slower speed was
made possible by a new narrow recording
head which covers a transverse track on
the tape only 5 mils wide, as compared
with the conventional 10-mil width. Thus
two tracks, or double the volume of video
information, are recorded when the tape
moves at 714 instead of 15 inches per
second.

Performance tests at Camden, N. ]J.
established the interchangeability of color
tapes, recorded at the slower speed, among
a group of headwheel panel assemblies. By
operating their recorders at half speed,
broadcasters and other users realize 50
per cent savings in tape requirements and
comparable reductions in storage space and
shipping costs.

MU,
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Camera focuses on troublesome tooth as clinical demonstration is televised at dental school.

SPOTLIGHT FALLS ON BOTHERSOME
TOOTH IN DENTAL SCHOOL TV

When the command comes to “open
wider, please!” at dental schools these
days, it’s not necessarily because the den-
tist is holding a bigger instrument at the
ready. It could be that the TV cameraman
wants a better shot at a troublesome molar.

At such leading institutions as the Uni-
versity of Pennsylvania’s School of Den-
tistry, television is giving student dentists
a bigger, brighter look at teeth under the
professor’s treatment than they ever got
while grouped around the dental chair.

The Philadelphia school, an ETV user
for several years. has gone one step beyond
most of its sister institutions. In upgrading
its facilities recently, it chose broadcast-
quality equipment: two RCA TK-15 cam-
eras, one of which is equipped with a 300-
mm. lens for closeups. The system also
includes a professional switching console
and 16 monitors located in classrooms. an
auditorium. and the dean’s office.

More than 740 people, including the
school’s 500-member student body, can

I

watch a demonstration or some other form
of televised instruction at one time. Demon-
strations using patients originate in a
brilliantly-lit studio equipped with a full
range of dental equipment. A “talk-back”
intercom system connecting the studio with
classrooms permits students to respond to
questions posed by the instructor.

Since the TK-15 cameras feature a
variable gamma control, darker portions
of the picture can be brightened, and im-
portant detail brought out, without sacri-
ficing overall picture quality. In televising
dental work near the back of the mouth,
this enables the camera to produce pictures
that are properly balanced in the black-
and-white scale between the white teeth
and the darker surrounding area.

Since the school’s chief cameraman is
also a dentist, he is able to anticipate the
instructor’s next procedure and adjust his
cameras for the overall scene or for close-
ups. The system is capable of one-man
operation through the use of a remote
dissolve lever on one of the cameras.

\What corresponds to a network TV “spe-
cial” occurs after a laboratory examina-
tion. A number of technic models or replicas
of natural teeth, on which the students
have performed dental work, is gathered
in the studio. While the class watches on
monitors, two students and two faculty
members evaluate the work in a side-by-
side comparison of the models.

TWO ROCHESTER TELEVISION STATIONS ARE
FIRST ON-THE-AIR FROM COMMON ANTENNA

Two Rochester, N. Y. television stations,
WROC-TV (Channe! 8) and WIIEC-TV
(Channel 10), have become the first U. S,
TV broadcasters to radiate their signals
simultaneously from a common antenna.
New to this country but used previously
in Canada and Europe, the technique
makes use of a diplexed antenna system
custom built by RCA.

The common antenna project was plan-
ned and coordinated by R. K. Blackburn,
Director of Engineering for the Gannett
Company, owners of WHEC. He originated
the idea for the two-station antenna,
worked out the details with RCA engi-
neers, and supervised the installation and

Tower supporting first diplexed antenna system used
commercially in U.S. looms over Rochester’s skyline.

www americanradiohistorv com

test which was carried out in record time.

The system’s key element is a broad-
band diplexer which combines the stations’
four signals (two video, two audio) and
transmits them at the assigned frequencies.
Each station achieves the maximum 316
kilowatts of ERP.

The single antenna project was initiated
early this year when WROC-TV shifted
from Channel 5 to 8. This was part of a
rearrangcment of upstate New York broad-
casting frequencies in which Rochester and
Syracuse grew from two-channel to three-
channel TV markets. Under the original
frequency allocations, the two Rochester
stations had been sharing a 285-foot tower
on surburban Pinnacle Hill in a stacked
antenna array.
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LONG BLUE LINE OF TR-22 TV TAPE RECORDERS LEAVING CAMDEN

In mid-October RCA’s new TR-22 tele-
vision tape recorder, as trim a piece of
broadcasting equipment as ever graced a
studio, began moving out of the Camden
plant in volume. As the first vans pulled
away, Camden’s engineering-production-
marketing team could barely contain its
pride. Enthusiasm swept through the ranks
of engineers, a body of men not usually
given to superlatives. Wrote two of them
who had had a big hand in the recorder’s
development: “. . . the styling, perform-
ance and reliability of the TR-22 are des-
tined to set the standards of excellence in
television tape recorders for many years
to come.” (See article on page 22.)

The first two TR-22’s for commercial
use have been installed in the ABC-TV
network’s glossy new Washington, D.C.
facility for news programming, while the
first unit for non-commercial operation was
put to work at the Navy Photographic
Laboratories, also in Washington, in the
production of training films.

Meanwhile, RCA’s factory force, at work
on a two-shift basis, tackled a backlog
of orders. And, on the marketing front,
new orders and a flood of inquiries arrived
from customers in this country and over-
seas. The TR-22, the recorder of great

TK-60 CAMERAS ARRIVING

RCA’s newest 4V5-inch 1.0. television
camera, the TK-60, made its debut in early
November. The camera’s introduction caps
a 10-year period in which the company
built and shipped more than 2,000 TV
cameras of the image orthicon type.

The new camera offers simplicity of
operation, remains stable for long periods
and is productive of the highest quality
pictures. Its advanced features represent
five years of development work, plus a two-
year period in which these features were
proven out in commercial broadcasting and
in TV production studios.

This “on air” experience both affirmed
the original design concept and suggested
areas for improvement. The improvements
were built in, the Camden facilities were
geared up for a volume production run
and, by mid-November, deliveries began
on a regular basis.

8

When Miss New Jersey came to see the first TR-22
off, somebody decided it should be a package deal.

expectations, had become the latest “go”
item in RCA’s product line.

Behind the machine’s sleek exterior lay
a number of engineering advances that
enable it to make trouble-free, error-proof
tape recordings and to play them back at

IN TV STUDIOS

Among the first customers, MGM Tele-
studios, Inc., planned a coming-out party
for the TK-60 at its New York City
studios, just two stories above the teem-
ing “crossroads of the world”—Broadway
and 42nd Street. The TV production firm
has ordered four of the cameras.

In inviting leaders of the advertising
fraternity to watch the new camera at
work, both live and on tape, George K.
Gould, Telestudios President, wrote: “The
TK-60 creates a tape picture of dramati-
cally-new pictorial quality. It is capable
of reproducing faithfully an expanded and
controllable contrast range permitting the
fullest latitude in dramatic and artistic
lighting. The development of this new
camera has particular importance in the
field of TV commercial production where
picture appeal can be translated into over-
the-counter sales.”
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a quality level previously unknown to
the industry.

With its total solid-state design, the
TR-22 represents savings of approximately
50 per cent in weight, floor space and
power consumption over standard multi-
rack machines.

As with other RCA broadcast equipment,
the TR-22’s design preceded from a careful
consideration for human engineering—or
how best to make the machine and its op-
erator a smoothly-working, efficient team.
For example, a series of studies determined
that the 45-degree angle was best for the
tape transport. Control positioning also
underwent careful scrutiny, leading to a
decision to separate controls for record
functions from those for playback. This is
extra insurance against accidental erasure
of valuable program material.

But the human engineering aspects are
merely indicative of the painstaking
thought and planning that betoken the
finest TV tape recorder ever produced. As
its engineers conclude, after describing in
detail what makes the machine tick, “the
TR-22 is a television tape recorder not
likely to be surpassed for many years
to come.”

TK-60’s handsome styling shows to good advantage
in this camera view of newest monochrome camera.
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‘'SUN-PUMPED' LASER
SHOWS PROMISE

A new “sun-pumped” laser, the first
man-made device capable of using sunlight
directly without converting it to another
energy medium such as electricity or heat,
has been developed by RCA Laboratories.

The solid-state laser was used in labora-
tory experiments to convert natural sun-
light into a continuous beam of coherent
infrared radiation. RCA scientists said the
experiments open up the possibility of plac-
ing sun-powered lasers aboard future space
satellites to produce intense light rays for
use in communications, tracking and geo-
detic measurements of the earth.

The apparatus used in the experiments
included a 12-inch hemispherical mirror for

4
At RCA Laboratories, experimental laser is focused
to produce a continuous beam of infrared radiation.

focusing the sunlight, a laser employ-
ing a calcium-flouride crystal and a spec-
trometer for detecting the laser’s output.
The laser was kept in a bath of liquid neon
and emitted continuous radiation at the
infrared wavelength of 2.36 microns when
exposed to about 50 watts of radiant power
from the sun.

Lasers comprise a new family of elec-
tronic components which convert the many
frequencies of ordinary light to a narrow,
highly-directional and extremely powerful
beam of only one frequency. Such light is
said to be “coherent” and one day may be
used to carry communications, perform
delicate eye and brain surgery, drill or
machine refractory metals and track inter-
planetary space probes.

PN il 1 .
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EUROPEAN TECHNICAL GROUP HEARS COLOR TV

STORY DURING VISIT

Europe’s mounting interest in color tele-
vision was underscored last month when
a group of key TV engineers from eight
European countries paid a day-long visit
to RCA’'s Camden. N. J. plant. They heard
a status report on color TV in the United
States and watched demonstrations of the
newest broadcasting equipment.

Members of the European Broadcasting
Union’s technical group, the visitors in-
cluded representatives of broadcasting in-
terests in West Germany, Great Britain,

LATCHSTRING OUT AT

TO CAMDEN PLANT

France, Netherlands, Denmark, Austria,
Ttaly and Portugal. They were in the U.S.
for a series of meetings with networks
officials and other broadcasting industry
leaders.

At the Camden meeting, Dr. George H.
Brown, Vice President, Research and Engi-
neering for RCA, traced color TV’s growth
in this country and outlined its future
prospects. Technical sessions covered color
cameras and tubes, TV tape recorders,
transmitters. receivers and kinescopes.

NEW BURBANK HOME

OF OUR WEST COAST OPERATIONS TEAM

On November 1 freshly-painted RCA
monograms went up at 2700 Olive Street
in Burbank, California, marking the one-
story building there as the new home of
the Film Recording and West Coast Opera-
tions facility of the Broadcast and Com-
munications Products Division.

The new quarters are double the size
of the old ones at 1560 North Vine Street,
Hollywood, giving Manager Adron M.
Miller and his engineering, production and
marketing groups approximately 30,000
square feet of floor area.

The facility was established two and
one-half years ago as an expansion of the
former RCA Film Recording Products De-
partment, long a familiar part of the Holly-
wood scene. Since then it has enjoyed

New home of RCA’s Film Recording and West Coast

steady growth and now includes the essen-
tials of a Western branch headquarters
of the Camden home office, providing many
Division services to West Coast customers
on an “around-the-corner* basis.

The larger quarters were required for
the facility’s increased work load and to
provide space for future growth. As a
supplier of equipment and services to the
West Coast motion picture and TV indus-
tries, the facility designs and produces film
sound recording equipment, television film
recorders, television tape recorders, TV
mobile units and large custom audio sys-
tems. In addition, it maintains a complete
television systems engineering group which
provides system design and assembly as
well as installation supervision and check-
out.

Operations facility in Burbank, California, contains

approximately 30,000 square feet of floor area, houses marketing, engineering and production groups.

wwWw americanradiohistorv com
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Frank Marx (R), Pres., ABC Engineers, and
Charles Colledge, V.P., RCA Broadcast
and Communications Division, load up one
of ABC’'s new total solid-state TR-22's.
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ere’Come the TR-22’s!

New All-Transistor RCA TV Tape Recorder

A “new generation” is on its way! Dozens of these fully-
transistorized console-model TV tape recorders are
coming off production lines in Camden, going to U.S,,
Canadian, and European users ... NOW!

The first of these striking new-generation units went to
Washington—two for ABC’s new facility there, and one
for the Navy’s Photographic Labs. The fourth and fifth
air-jetted to England and France; then units to CFPL
in Canada; to WBRE-TV in Wilkes-Barre; to KCRL-

TV, Reno, Nevada; to WEAT-TV, West Palm Beach,
Florida . . . and so it goes!

Shipments of these compact, solid-state recorders are
scheduled well into next year. Camden facilities have
been stepped up to a two-shift basis to fill commercial
and military orders as fast as possible. Order now!

See your RCA Broadcast Representative. Or write
RCA Broadcast & Television Equipment,
Building 15-5, Camden, New Jersey.

The Most Trusted Name in Television
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@ TELEVISION TAPE

FIG. 1.
ception lobby, visitors get a full vista of TvB's

Through a picture window facing the re-
salesmachine . . . an RCA TRT-1B Television

Tape Recorder. It is here that members bring
their tapes to be played.
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TvB’'s SALESMACHINE

RCA TV Tape Becomes a Prime Sales Tool
At the Television Bureau of Advertising

\/Vhat started out as another member
service of TvB has grown to be a promis-
ing television sales tool—the installation of
RCA TV Tape.

When the Television Bureau of Adver-
lising moved its headquarters in mid-1960,
included in its plans was the installation
of an RCA Color TV Tape Recorder. The
new tape facility became an up-to-the-
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minute service, whereby member stations
could present tapes of their commercials,
programs and services to their representa-
tive and to advertisers and agency person-
nel in the New York City area. Use of the
tape recorder has now expanded into other
areas for making tape, areas that stimulate
stations to more professional efforts and
assist in selling to advertisers.
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Successful TV Selling Tool

The service was an immediate success.
Now members could demonstrate rather
than merely talk about “hot’ new local
shows and the selling ability of local per-
sonalities. Via tape. member stations were
speaking up for themselves, showing off
their services—even bringing the stories of
their markets to the advertisers for evalua-
tion. Via tape, stations and their repre-
sentatives became still closer friends. The
personality of the station could come alive,
and the reps selling job could be based
more on actual demonstration and less on
hearsay. TV tape had become a high level
television selling tool.

Bonus Benefits Result

Mr. Norman E. Cash, president of the
Bureau, and Mr. George Huntington, vice
president and general manager, had plan-
ned the tape facility primarily to provide
playback services. However, other latent
selling potentials of tv tape soon hecame
apparent. A feed from Channel 4 in New
York City, for example, permitted direct
recordings in color and black-and-white on
the TvB machine. On occasions when the
recorder was not being used in playback
TvB personnel would collect a sampling of
commercials as thev appeared on the air.
This sampling has grown into a substantial
library of taped commercials, categorized
in product groups.

The tape library includes the well known
Kraft food commercials in color. These.
and others, have been invaluable to the
Bureau staff and members in their discus-
sions with prospective advertising groups.
The tapes also serve as how-to-do-it source
material, as research tools, and as visual
evidence of the selling impact of the tele-
vision medium.

Sales Films Transferred to Tape

From its film library of more than 2500
commercials, sales films and other presenta-
tions, the Bureau selected its promotional
color film “The Exponential” to be trans-
ferred to color tape. The film-to-tape trans-
fer service was provided by Reeves Sound
Stucdios on their RCA color tv tape re-
corders. At that time more than 150 mem-
ber stations were equipped with tape re-
corders—15 of these stations with color
machines.

This experimental transfer proved highly
successful. Tape equipped stations could
demonstrate the effectiveness of television
by means of television. In the months that
followed several other sales films were
transferred to tape for member use.

FIG. 2.
informal conferences
Tape pictures, to dramatize sales points,
available on the color receiver shown here.
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Television becomes an important part of
in TvB executive offices.

are

FIG. 3. Headquarters for TV tape presentation
is the spacious conference room. Accommodating
30 people. the room can be divided to handle
two separate groups when desired.

w
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Member Exchange

In less than a year members were making
widespread use of the tape facilities, screen-
ing local tapes for national advertisers.
KPRC, Houston, screened its coverage of
Hurricane Carla to agencies and station
people in New York as an example of the
station’s excellent public service production
facilities. KSD-TV, St. Louis used the tape
service to thoroughly indoctrinate their new
representative firm with station policies,
programs, personnel, and sales potential.
WCAU-TV provided their sales tape, “The
Pepsi Cola Story” to show to agencies, ad-
vertisers, and other members.

Tape duplicates of a number of these
local offerings are made available for the
use of members. Sales results have been
impressive. For example “The Pepsi Cola
Story”, used to sell Philadelphia area Pepsi
bottlers, has evoked extreme interest and
actual sales in such widespread fields as
local auto dealers and a potato chip firm.

Several other tape presentations can be
directly linked to sales successes, both large
and small. For example, one station re-
ported a $30,000 sale . . . another, $6,000

one representative’s sales totalled
$150,000 . . . a station group sold $65,000
worth of television—all through the use of
the TvB Salesmachine.

Members also exchange fashion show
tapes demonstrating one of the roles of tv
in department store merchandising. Avail-
able to help stations crack local department

14

FIG. 4. Film editing and storage facilities are
quartered here. The film library includes more
than 2500 commercials, sales films and other
film presentations.

FIG. 5. A well equipped art department, located
on the premises. is a source of visual material
used for tape, film and printed presentations. W
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store accounts are fashion shows of Macys,
Denver Dry Goods, Alexander’s, Orbach’s
and others. A TvB-produced fashion com-
posite includes samples of the best of the
member offerings.

Tape Clinics

Since effective selling via tv is paramount
to keeping advertisers coming back for
more, the Bureau set up a tape clinic service
to help stations keep abreast of the latest
selling techniques in commercials and pro-
grams. Membersare invited to send in tapes
for confidential evaluation by staff mem-
bers and other qualined experts.

A special feature of the tape recorder,
the cue track, makes possible a spontaneous
critique. Reactions, suggestions, tips on
lighting, copy, pace, visual material are re-
corded on the cue track as the tape is
being playved. Upon return to the station,
the resulting tape speaks for itself with an
expert, honest appraisal of the presentation.

Expanding Use of Equipment

For more than a vear the playback
facility of the RCA recorder paid back
generouslv—however the recording facili-
ties had just begun to be tapped. The only
recording source was an off-air feed. Tt
would take camera chains and a studio to
make recordings and fullv use the other
half of the equipment potential.



www.americanradiohistory.com

Early in 1962, the Bureau acquired a
used TK-10 studio camera chain which was
installed along with film origination equip-
ment. The conference room and two execu-
tive offices were cabled up to accept the
camera feed. TvB was now ready to record
their own tapes.

Taping TV Success Stories

Every TvB working day includes dozens
of consultations with television and adver-
tising practitioners. From these sessions
comes material for v success stories, the
reports of profitable use of the new me-
dium. Some of the most important of these
are the most fleeting in nature. The printed
word, the prepared sales chart or the well-
rehearsed film dramatization never seems
to capture the firsthand enthusiasm of the
story teller as he relates his experiences.

Equipped with camera and tape, TvB
could now take advantage of the sponta-
neous reports of some ofi the nation’s lead-
ing advertisers and agencies. The tv success
story could come “alive” on tape.

An example of this kind of production
is a hali-hour tape documenting the success
the American Gas Association has had with
television . . . why and how they use the
medium, and the way commercials prepared
for the network programs are used by local
gas companies throughout the country.
Copies of this tape were made available

aH

FIG. 6. A scene while taping “Sales Reports
From Five Salesmen.” Salesmen from five member
stations relate their most memorable sale.

i

i

——
i

FIG. 7. In this research project a TV camera
makes a tape record of responses as the young
lady watches a series of TV commercials.

v
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for member use. At least one member sta-
tion reported a direct sales as a result of
screening to a local gas company. This
company is now using television as its
prime advertising medium.

Another example is a tape interview with
the Phillips-Van Heusen Director of Adver-
tising explaining how and why spot tv was
used in 155 markets.

Sales Training Tapes

What are the sales points that open up
accounts new to tv? What arguments are
most effective with local retailers?

The answers to these questions are a
constant quest of TvB. They provide the
fuel for member sales tools and sales train-
ing aids. Now, on tv tape the experiences
of top-notch tv salesmen can be shared with
those still climbing the ladder of success.
The use of sales tools can be explained by
their originators. Even the pros get a
chance to practice their presentations and
see themselves on tv tape before taking
to the road.

A recent tape includes a panel discussion
by five station sales managers and TvB’s
Bill Colvin. The subject: “Sales Reports
from Five Salesmen”. Each participant re-
lated how he had prepared for and closed
a particular television sale, showing ex-
amples of the visual presentation materials
he had used. This tape is available for
member rental, so that it may be screened
and studied by the station’s sales staff.

How-to-do-it Tapes

How a store’s newspaper ads can be
translated directly to tv with a minimum
of fuss and feathers is the subject of an-
other tape currently being shown to re-
tailers across the country. This tape demon-
strates scissors and paste conversion, with
the newspaper artwork providing the basic
visual elements. Copy lines are supered
over art to emphasize the audio message
(the newspaper ad’s basic copy theme).

The tape shows the commercial in its
simplest form and goes on to illustrate
further use of typical television techniques
—how to use the zoom lens, slow pans,
fades, dissolves and supers to get effect of
motion on the artwork: how to add a musi-

FIG. 8. Norman E. Cash. TvB President. relates
the big job TV tape is doing for members in pro-
viding playback services. in stimulating the use
of television with more professional results and
in helping with sales of TV time and facilities on
both national and local levels.
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cal score; how to prepare miniature sets:
and how to integrate motion picture film.
TV tape uniquely drives these points home
by using the television screen to show not
only how it’s done, but also to provide the
impact of the final, polished results.

Viewer Research Tool

Currently in progress is a viewer research
project to determine viewer response to
television commercials. The tv tape re-
corder and live camera are playing a key
role in this project.

A single tv viewer (selected from a group
that represents a sampling of people from
many walks of life) is placed alone in a
room with a tv set to view a selected group
of commercials. Unknown to him, a tv cam-

era is focussed on him, recording on tape
his every response—squirm, smile, grimace,
yawn. A precise timing reference is kept to
synchronize playback of the tape recorder
and a film camera chain on which the com-
mercials are originated. The subject is in-
terrupted at planned intervals, and then
allowed to return to his viewing.

Several days later the viewer is tested
on subject matter contained in the com-
mercials. His score is checked against his
tape to compare his attitude at the time
the sales points he recalled were presented.
Particular attention is paid to reactions
during and following the scheduled inter-
ruptions. The tapes thus provide a vast
amount of data for repeated study and
evaluation.

In the Bureau’s own words:

“TvB is the association of commer-
cial television created to expand and
improve the use of television as an
advertising medium. For this most
complex, fastest maturing, most re-
warding medium, expanding and im-
proving its use is equally complex,
must be equally foresighted.

“For several years advertisers have
responded to the salesmanship of
television almost as rapidly as the
public responded to the way of life
around the television set. Other ad-
vertisers await the day when they
consider themselves ready to use
television. New products from long-
standing television advertisers na-
turally go first to television.

"To these already-sold customers,

USING TELEVISION TO SELL TELEVISION

TvB often provides proof of economic
feasibility, audience selectivity, time
availability. But it's seldom that
simple.

"Even those who realize the in-
herent values of television may have
problems with buying it, producing
commercials, justifying costs, deter-
mining audiences, merchandising
their buys. There are still advertisers,
especially at the local level, who
either do not understand the com-
plexities of television or feel they
cannot use it. To these, TvB offers its
greatest help—consultations, presen-

tations, new research, continuing
services, new services.
“This is our job . . . and RCA TV

Tape, our salesmachine, helps us do
it better.”

www americanradiohistorv com
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...CUT YOUR TV TAPE COSTS IN HALF!

pack twice as much programming on a reel!

A on this!

Photography Courtesy Reeves Sound Studios, Ine,

Now for color—as well as monochrome—this RCA development

® Permits 50% Cost Reduction
in Tape Inventory

® Reduces Tape Storage Space
® Cuts Tape Distribution Expense

enables you to operate any RCA recorder at full or half speed

This new engineering advance, available only for RCA TV Tape Recorders, combines
all the benefits of standard quadruplex recording with the savings of half-track record-
ing. It provides for tape speed to be switchable from conventional 15 inches per second
to half speed at 7% ips.

Since this new approach uses quadruplex recording, tapes are interchangeable with
other standard machines. Regular 2-inch tape is used. Standard editing techniques
are employed. There are no picture discontinuities. And there is no discernible differ-
ence in resolution. You ger the same high quality, the same color fidelity, that you are
now getting from RCA recorders.

HOW IT WORKS: A new RCA hecadwheel assembly and capstan motor make it
possible to use half-track rccording and to cut tape operating speed in half. The new
recorded track is only 5 mils wide as compared with 10 mils for conventional recording.
As a result, twice as many tracks can be recorded on the same length of tape—permitting
twice as much programming to be packed on a standard reel.

See your RCA Broadcast Representative for complete details. Write RCA, Broadcast
and Television Equipment.

The Most Trusted Name in Television
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FIG. 1. Eight ampli-
fiers and a regulated
power supply are ac-
commodated in this
compact 5 Va-inch rack-
mounting krame.

TRANSISTORIZED DUAL-OUTPUT
VIDEO DISTRIBUTION AMPLIFIER

TYPE TA-23

A new video distribution amplifier, com-
pletely transistorized, is now available to
meet the most stringent specifications of
video distribution systems—both mono-
chrome and color.

The compact unit has application
wherever video DA’s are used. A number
of amplifiers may be bridged across a
common input signal source for multiple
channel distribution service with excellent
isolation between output circuits. Other
valuable applications are its use for dis-
tributing color sub-carrier signals in color
tv systems and as a level recovery amplifier
following an equalized cable.

The new TA-23 uses transistors and
semiconductor diodes exclusively as active
elements. Power consumption is approxi-
mately 2 watts per amplifier. Eight units
and a regulated power supply can be
mounted in a rack mounting frame only
514 inches high. Due to the low heat dis-
sipation and free flow of air through the
amplifiers, frames fitted with amplifiers
may be stacked one above another for
maximum utilization of mounting space.
The amplifiers operate within specifications
over a free-air temperature range of 0 to
<4131 degrees F.

18

Requires 1/5 the Mounting Space...
Features 1/20 the Heat Dissipation of
Comparable Tube-Type Amplifiers

The circuit is constructed on an etched
wiring board mounted to a steel plate
which serves as a chassis and also as a
shield between adjacent amplifiers. The
plug-in connector has a positive snap-action
retention feature, which secures the ampli-
fiers but permits easy withdrawal and in-
sertion. The gain control and a high-fre-
quency response trimmer are accessible
through the front panel, which also includes
one input and one output test jack. In
addition, one input and two output test
jacks are located at the rear of the ampli-
fier frame.

A single amplifier mounting frame ac-
commodates eight amplifiers and their
common plug-in power supply. Power and
signal circuits within the frame are factory-
wired. Signal circuits are wired to standard
UHF-type coax connectors at the rear of
the frame. At the front top and bottom
edges of the amplifier frame are surfaces
for identification labels which are supplied
with each plug-in unit. Since the frame also
accommodates plug-in units other than the
TA-23, it is desirable to identify the posi-
tions in the frame as to type of unit and
an identifying number for each position.
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The amplifier is designed to produce a
video level of 1.0 volt composite or 0.7 volt
non-composite at its output, using any
input voltage from 0.45 to 1.1v composite
or 0.32 to 0.79v non-composite. Seven db
of gain reserve with continuously variable
gain control is provided to compensate for
attenuation of a line equalizer which may
be inserted ahead of an amplifier.

When distributing continuous color sub-
carrier. an output level of 2.0 volts peak-
to-peak and a frequency as high as 4.5
megacycles can be accommodated. Fre-
quency response is flat within +0.1 db
from 1 cycle to 10 megacycles, regardless
of gain control setting. The response at
20 megacycles is no more than 1.0 db
down, and at no frequency is it above mid-
band values. A square wave with .01 usec
rise time at the input can produce a 1.0
volt peak-to-peak square wave at the out-
put with less than 1 percent overshoot
observable on a .01 usec rise time oscil-
loscope. Low-frequency tilt is less than 1
percent on a 60 cycle square wave.

Differential gain and phase are main-
tained at less than 0.5 percent and !/,
degrees, respectively, for any average pic-
ture level from 10 to 90 percent. These
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results are obtained through the use of
negative feedback. No operating-point ad-
justments are necessary. and K1\ type
transistors are used throughout.

Ac coupling is provided at the input, and
a unique protection circuit completely pro-
tects the unit from continuous positive or
negative faults up to 300 volts. Normal
operation is automatically resumed when
the fault is removed (no fuse used). The
output is also ac-coupled. thus eliminating
dc at the output—without requiring any
de balancing adjustments.

An input resistance greater than 7500
ohms is maintained, independent of
whether power is on or off. The inherent
shunt capacity at the amplificr input is
isolated by a pair of coils leading to two
separate input connector contacts. thus
permitting loop-through connections to
multiple amplifiers. The coils and capacity
comprise a T-section filter with an image
impedance of 75 ohms. thereby presenting
a negligibie discontinuity in a 75-ohm line.
A variable capacitor is provided on the
amplifier for trimming the image imped-
ance to precisely match a given cable in
critical applications. The T-section filter
has a “cutoft” frequency greater than 130
megacycles, thus assuring negligible effects

FIG. 2.

TRAMSISTOR
TA-23 AMPLIFIERS
AMD POWER SUPPLY
(16 DUTPUTS)

1 _ ___EEn

MOUNTING SPACE
514 INCHES |

FE——

HEAT DISSIPATION
80 WATTS

in the video band on amplitude and phase
characteristics.

A unique switching arrangement at the
plug-in connector bridges the two input
coax connectors together when the amplifier
is extracted. Thus, there is no interrup-
tion of the signal fed to the second input
coax connector—and following amplifiers
—when an amplifier is removed or inserted.

The output impedance is 75 ohms =2
percent at 3.38 megacycles and is main-
tained within 75 ohms =5 percent to
above 8 megacycles. All spurious and ex-
traneous signal effects, such as hum. noise,
and crosstalk between amplifiers are 60 db
below one volt, or better.

T'he power supply module furnishes two
well-regulated voltaces. 439 and —39
volts. The unit uses a regulating trans-
former and transistor series regulators,
with “*zener” diode references. Either 58 to
62 cycle power at 98 to 129 volts or 48
to 52 cvcle power at 182 to 260 volts can
be utilized. The entire input voltage range
and frequency range for either of these
connections can be accommodated without
changing taps.

A sync adder is available for use with
the TA-23 to add synchronizing signals

to a non-composite video signal. The sync
adder is in the form of a plug-in module
similar to the amplifier and occupies the
same amount of space in the mounting
frame. 1t is normally connected in series
with either output of the TA-23. It may
be connected in series with the amplifier
input for addition of sync to both of the
amplifier output signals. Provision is in-
cluded to inhibit the sync addition func-
tion by means of a diode gate circuit which
is remotely controlled by an external source
of dc bias voltage, normally supplied from
a video switcher.

A module extender permits servicing a
TA-23 amplifier or sync adder under op-
erating conditions. The unit to be serv-
iced is removed from the mounting frame
and inserted in the extender which plugs
into the mounting frame. All components
are then accessible.

The TA-23 Video Distribution Amplifier
is an outstanding example of transistoriza-
tion of RCA tv studio equipment. Its de-
sign combines latest circuit techniques with
the time-proved matched video system con-
cept. It can be used in a variety of appli-
cations for both monochrome and color tv
—improving the reliability and perform-
ance of the television distribution system.

New TA-23 transistor distribution amplifiers mount in 1/5 the space
. . . feature 1/20 the heat dissipation of comparable tube-type amplifiers.

| TUBE TYPE ;
TA-3 AMPLIFIERS
AMD POWER SUPPLY

‘ {15 OUTPUTS }

MOUNTING SPACE
242 INCHES |

Do Ty

LT
2000 c@uu '_:Il:"_,:'-

s e e —

HEAT DISSIPATION
1600 WATTS
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JHE EFFICIENT WAY

This is the new TT25DH designed with
compact walk-in cabinet using half the
usual floor area. Diplexed circuits plus
air-cooled tubes and transformers assure
the ultimate in reliability and trouble-
free performance.

www americanradiohistorv com
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This *“Traveling Wave” antenna design
based on slot radiators results in improved
signal effectiveness, excellent circularity,
low VSWR. high power handling capacity
and low wind load. Simplicity of construc-
tion means virtuaily no maintenance and it
Is resi to li ing d

This RCA “package” provides the most effi-
cient and most economical combination of
antenna gain and transmitter power. The 25
KW transmitter, with an antenna gain of
15-18, provides an ERP (Effective Radiated
Power) of 316 KW. A carefully designed
vertical radiation pattern satisfies require-
ments for close-in as well as far-out coverage.
It’s the ‘“‘easiest way to get 316 KW.” Com-
pared to other transmitter-antenna combina-
tions this one (a) uses only half the transmitter
power; (b) requires only a fraction of the

A4

316 KW ERP!

Traveling Wave Antenna

usual floor space; (c) cuts operating costs in
half; (d) requires lower capital investment.
RCA offers single-source supply, undivided
responsibility, and matched equipment. RCA
supplies all hardware—arranges for installa-
tion, if desired. And RCA is on call for service
24 hours a day.

Your RCA Broadcast Representative is ready
to help you work out the best proposition to
fit your requirements. Call him, or write RCA,
Broadcast and Television Equipment.

@J The Most Trusted Name in Television

www americanradiohistorv com
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THE TR-22

... A DELUXE, ALL TRANSISTOR
TELEVISION TAPE RECORDER

by A, C. LUTHER and R. N. HURST
Broadcast and Television Engineering

With TR-22 TV Tape Recorders now
rolling off production lines, the broadcaster
may now purchase the finest television tape
recorder ever built. Beautifully styled and
engineered for reliability, this self-con-
tained, completely solid state recorder
opens new vistas to the broadcaster in the
making of trouble-free, error-proof tape
recordings, and in the high-quality repro-
duction of recorded tapes. In short, the
styling, performance, and reliability of the
TR-22 are destined to set the standards
of excellence in television tape recorders
for many years to come.

Self-Contained Console

Careful attention has been paid to the
external appearance of the machine, with
the result that the TR-22 is an equipment
which will cnhance the appearance of any
installation. Moreover, this beautifully-

FIG. 1. The first TR-22 TV Tape Recorder oft
production lines is inspected by Frank Marx.
President, ABC Engi and C. H. Colledge.
Vice President. Broad and C icati

Products Division, RCA. The American Broadcast-
ing Company is installing two of these recorders
in its Washington, D.C. News facility.

* - -

styled console is self-contained—there are
no external racks or accessories. All elec-
tronics, all pumps and blowers, all dc power
supplies—everything required for high-
quality recording and playback—are neatly
packaged in one single console.

Accessibility is enhanced in this type of
construction by the use of plug-in modules
for all electronic circuitry. Further, by
careful arrangement of all mechanical de-
vices, almost all normal operation and
maintenance can be accomplished from the
front of the machine.

The console contains its own self-con-
tained blower system for forcing filtered
cooling-air around all components. This
serves further to assure reliable, long-life
performance.

Any air noise which might come from
this blower is effectively muffled by thor-
ough sound-proofing of the entire console.
This sound-proofing also deadens noise
from pumps, motors and solenoids, making
the TR-22 a quiet machine which is, there-
fore, more pleasant to operate.

All-Transistor Circvitry

The advanced circuitry of the TR-22
uses semiconductors to perform all circuit
functions necessary to the recording and
playing back of television tapes. The only
vacuum tubes in the entire recorder are
found in the monitor and cathode-ray oscil-
loscope. Several advantages are gained by
this total transistorization. First, there is
extremely rapid warm-up time. Although
the conservative specifications call for a
warm-up period of S minutes, it has been
repeatedly demonstrated that, as a prac-
tical matter, the TR-22 will playback an
excellent picture less than five seconds after
it is turned on—from a cold start!

Second, is the all-important considera-
tion of reliability. Increasing numbers of

www americanradiohistorv com

broadcasters are discovering that transistor
circuitry, unhampered by the finite life
expectancy of hot cathodes, will operate
month after month, and even year after
year, with surprisingly little attention.

A prerequisite to such reliability is care-
ful, conservative engineering, executed to
extract from transistorization all the
extended-life potential of semiconductors.
Using only well-specified transistors and
diodes, and preceding each practical circuit
realization with thorough “paper” design,
RCA engineers have produced a composite
circuit in which each of the 750 transistors
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and 350 diodes in the TR-22 is known to
operate conservatively and reliably over
the specified temperature range.

A third advantage of transistorized equip-
ment is the ease and safety of servicing
low-voltage equipment. A fourth advan- FIG. 2. First of the TR-22's to
. | be processed through factory
tag',e—dec'reased l]gor space requirements . g fests prior to delivery o TV
is particularly important to the chief s installations In the U. S.
engineer who must get the maximum utili- Canada and abroad. Below
A . N — = tirst TR-22 passes rigid fac
zation of his available plant facilities. - fory ftest with flying colors.
Other advantages include such features as:
decreased power consumption, decreased air
conditioning requirements, and increased
portability.
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1 FIG. 3. The monitoring deck of the TR-22 includes high quality
14-inch picture monitor {center), TO-2 precision waveform monitor

"“FOUR MAJOR AREAS”

1

MONITORING
3506003 ! DECK

TAPE
DECK

MODULE
BANK

4

POWER
DECK

FIG. 5. Basically the TR-22 recorder is divided
into four major aredas: the monitoring deck, the
tape deck, module bank, and power deck.

24
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2 FIG. 4. The tape deck slopes at a 45-degree angle giving the
operalor maximum convenience, comfort and accessibility for routine
(right} and audio monitor (left) including speaker and VU meter. control and operating functions.
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General Description

Basically, the machine is divided into
four major areas: The monitoring deck.
the tape deck and operational area. the
module bank or electronics area. and the
power deck.

At the monitoring deck. along the top
part of the machine, are located (from left
to right) the audio monitoring facility. the
video monitoring facility, and the waveform
monitoring facility. Directly below the
monitoring area (again left to right) are

1

FIG 6.

the RECORD control panel. the tape trans-
port, and the PLAY control panel. Below
these are located 44 transistorized modules
(visible only when the front-panel door is
opened) which contain the circuitry for
video and FM processing and for all the
servos required by the machine.

Removal of the panel below the modulc
bank reveals the power deck, which con-
tains the power supplies, the headwheel
blower. the vacuum and pressure pumps,
the air bearing pumps and the main cool-
ing blower.

dul

area h 44 which

The module bank or

3

contain circuitry for video and FM processing and for all the servos
r ired by the hi

FIG. 7.
the headwheel blower, v

Removal of the console base panel reveals power supplies,

and pr
and the main cooling blower.

air bearing pumps
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Human Engineering

One of the salient features of the TR-22
is the close coupling achieved between the
machine and its human operator. This situ-
ation is brought about by careful attention
to the many factors involved in human
engineering. The result of such care is a
machine which is extremely easy to oper-
ate, with a consequent reduction in the
possibility of operator errors.

Human engineering studies, made in the
earliest phases of design, revealed that a
45 degree angle is optimum for the tape
transport. The accuracy of these studies is
borne out by the ease of loading and
threading immediately apparent the first
time one changes reels and puts the re-
corder into operation.

Other studies located the proper posi-
tions for operating controls, and pointed
out the wisdom of separating the record-
function controls and the play-function
controls. This minimizes the possibility of
accidental erasure of valuable program ma-
terial, or any similar mishap. In the TR-22,
these controls are separated by the entire
tape transport panel.

Monitoring facilities, as a result of the
same studies, are located at eye-level and
ear-level, with the pushbuttons controlling
these functions just below the respective
monitors. In this manner the operator can
see at a glance whether he is monitoring
input. output, or some internal point.

Just above the tape transport, on the
left, are located several red warning
lights. Their primary purpose is to prevent
the operator from making a faulty record-
ing. These lights flash to warn the operator
of such things as loss of a video-head
record-current or the failure of a servo. Al-
though these faults could also be located
by a check-out procedure using the moni-
toring facilities included in the machine,
the continuously operating warning system
is far better assurance against the loss of
valuable recording time or loss of irreplace-
able program material.

To the right of these red warning lights
is a row of white lights called mode lights.
These lights provide a continuous visual
indication of the mode of the machine—
that is, whether the servo system is in
tonewheel or pixlock mode, or what type
of pre-emphasis and FM deviation stand-
ard is being employed. Although these
factors could be determined by a careful
check of the machine, controls providing
the operator with a continuous means for
checking his machine modes (by flicking
his eyes across a row of lights) is much
more reliable, foolproof, and faster.

25
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Human Engineered...For Easiest Tape Operations

Among the human engineering features introduced in the TR-22 are
a 45-degree angle tape deck for ease in loading reels and threading
tape. Recording and playback controls have been separated to minimize
errors. Monitoring facilities are located at eye and ear levels with the

MULTI-METER MODE INDICATORS

pushbunons. controlling theI.r funcvions.loca.ted |mm(a.d|u!e|y below e.uch i PICTURE WAVEFORM
of the monitors. Also a series of warning lights, which operate continu- o MONITOR
ously, prevent faulty recording. These features and others make premium MONITOR [AORITPR
performance standard in the TR-22.
—_—
EVECIEVEI SoUStyly S I iy ot < 1 Rl e Jt O :
MONITOR DECK
b P TROUBLE
LIGHTS \
EASY-LOAD it
__——SLOPING TAPE DECK '
72°
PLUG-IN MODULAR
CONSTRUCTION

-

| . | | s |
27 55
: ' 'BRAKE RELEASE BAR T . 3
RECORD CIRCUIT CHECKOUT PLAYBACK
CONTROLS PUSH BUTTONS CONTROLS
FIG. 8. A high quality l4.inch picture monitor and newly- FIG. 9. Sloping design of the tape deck simplifies the Ioading

designed waveform monitor are located at the operator’s eye
level. Pushbuttons at the base of monitoring facility expedite
check-out, keep the operator informed of what he is looking al.
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of reels. The reels slip on and oft with ease to facilitate editing,
splicing, handling of programs and spots. Record and playback
conirols are separated to prevent human errors,

QM\ ~
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Major Sub-Systems of the TR-22

A more thorough understanding of the
new recorder may be obtained by dividing
its functions into five sub-systems: (1) The
Video System, which includes the FM sys-
tem and the signal processing as well as
the video circuits themselves; (2) The
Audio/Cue System, which includes erase
and bias generation; (3) The Servo Sys-
tem—capstan, headwheel, and guide—;
(4) The Contro! System; and, (5) The
Mode and Warning Systems.

1. VIDEO SUB-SYSTEM

The video sub-system includes four
groups: (1) The Modulator Group, where
the incoming video is modulated in the FM
format which is recorded on the tape; (2)
The Record/Playback Group, where the
FM signal is recorded on tape or played
back from tape; (3) The Demodulator
Group, where the FM signal is converted
back to video; and (4) The Processor
Group, where the demodulated video has
the synchronizing and blanking components
regenerated and re-inserted. Since each of
these groups is more or less complete in
itself, each may be considered separately.

Modulator Group (Fig. 13)

Video input to the TR-22 is brought
first to the video input module (No. 103).
Here, level control is provided, and the
video is distributed to the picture monitor,
the CRO, and the rest of the machine by
a 3-output distribution amplifier included
in the module. This module also contains
a sync separator, which strips sync from
the incoming video and sends it to the
modulator for clamping. Also, during re-
cording, this sync is used as a reference
for the servos.

The main video output of the video
input module is sent to the FM standards

FIG. 10. Freq

module (No. 205). Here it is pre-empha-
sized by the proper amount to make a
standard recording. The operator can
choose the proper pre-emphasis for the par-
ticular type of recording he wishes to make
by means of a S-position switch on the
front panel of this model. See Fig. 12.
One of the positions selects the proper
pre-emphasis for a monochrome recording;
a second, the pre-emphasis for color record-
ing. The remaining three positions provide
room for future standards or for any special
standard which the TR-22 owner may
wish to add to his machine.

This same S-position switch also selects,
automatically, the proper deviation stand-
ards for the type of recording being made.
Moreover, it automatically sets up the
playback post-emphasis standards to agree
with the selected pre-emphasis standard.
Since this switch controls the all-important
pre-emphasis, post-emphasis, and deviation
of the machine, its position is indicated on
the mode lights in the upper right-hand
corner of the operating area.

FIG. 12. A five-position switch on the front of
the FM standard dul iecis proper pre.
hasis for h or color recording or

3erl ' dasi
P P P

for rtmy

FIG. 13. Modulator group block diagram. Incoming video is
modulated in the FM format, which is recorded on the tape.

TO0 TO
MON CRO

RF COPY
INPUT

VIDEO

INPUT| VIDEO INPUT

il

NO. 103 NO.205

SYNC

FM STANDARDS

(PRE-EMPHASIS)

MODULATOR

NO.207

CLAMPING}
FM

TO SERVO
FOR RECORD
MODE

FIG. 11. A single

ly used

play.
at the 1 i

of the

dby, stop, etc.

are | 1ad

Less frequently used controls are beyond the operator’s reach

so that they t be disturbed duri

o
P s arm.

1 operation.

TO
RECORDING
CIRCUITS

hiald

profective cover the video head-

wheel assembly and the audio, erase, cue and control track
heads, This slides back against the tape deck for easy thread-
ing . . . from a natural and comfortable position,
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Limiter  Demodulator M Modulator Record Record  Record Record Record  Record Playback Playback Playback
No. 203 No. 204 Standards No. 207 Delay 1-3 Delay2-4 Amp.1  Amp.2  Amp.3 Amp.4 Amp.1 Amp.2 Amp.3
| No. 205 J No.209 No. 210 No.2l1l No.212 No.213 No.2l4 No.215 No.216 No.217

=

A o o
. ‘ |
|| Tone  Tone  Head Tape
FM Demodulator Reference  Wheel ~ Whee!  Wheel Sync
Control  Reference Output Indicator Microphone Generator Processor  Servo  Modulator Linelock Processor
No. 301 No. 302 No. 303 No. 309 No. 310 No.312  No.313 No.314 No.315 No.316 No.317

TR-22 Module Bank . .. Description of Functions

Limiter—No. 203

FM signal is converted to push-pull, passed through
several stages until overall limiting characteristic of
at least 55 db is achieved.

Demodulator—No. 204
Accepts signal from limiter. Contains demodulator
and output filter circuits.

FM Standards—No. 205

Video input is pre-emphasized to make a standard
recording. A five-position switch selects proper pre-
emphasis for monochrome, color, or other special
standards. Post-emphasis for the playback signal is
also provided.

Modulator—No. 207

Clamps pre-emphasized video at the sync-tip level
to modulate a capacity-diode-controlled heterodyne-
type modulator. Circuitry included for rf copy facility.

Record Delay 1-3—No. 209

Record delay amplifiers for heads 1 and 3. Adjust-
able delays are introduced to compensate for head
quadrature errors.

Record Delay 2-4—No. 210

Record delay amplifiers for heads 2 and 4. Adjus-
able delays are introduced to compensate for head
quadrature errors.
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Record Amplifier 1—No. 211

Output from record delay amplifier No. 1 is increased
in level to a value sufficient for recording on tape.

Record Amplifier 2—No. 212
Output from record delay amplifier No. 2 is increased
in level to a value sufficient for recording on tape.

Record Amplifier 3—No. 213
Output from record delay amplifier No. 3 is increased
in level to a value sufficient for recording on tape.

Record Amplifier 4—No. 214
Output from record delay amplifier No. 4 is increased
in level to a value sufficient for recording on tape.

Playback Amplifier T—No. 215
Gain circuit and equalizer amplifier for correcting
variations of frequency response in Channel No. 1.

Playback Amplifier 2—No. 216

Gain circuit and equalizer amplifier for correcting
variations of frequency response in channel No. 2.

Playback Amplifier 3—No. 217
Gain circuit and equalizer amplifier for correcting
variations of frequency response in channel No. 3.

Playback Amplifier 4—No. 218
Gain circuit and equalizer amplifier for correcting
variations of frequency response in channel No. 4.

1
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Playback Delay 1-3—No. 219
Playback delay amplifiers for heads 1 and 3 for
correcting head quadrature errors in playback.

Playback Delay 2-4—No. 220
Playback delay amplifiers for heads 2 and 4 for
correcting head quadrature errors in playback.

Guide Servo—No. 221

Controls position of the guide to produce skew-free
pictures. Functions in automatic, manual, record, and
record-set modes of operation.

Horizontal AFC—No. 227

Tape sync from the demodulator output is used to
control the frequency and phase of a multivibrator.
This, in combination with other circuits, generates a
new horizontal sync, front porch, and blanking.

Vertical Advance—No. 228

Special circuitry counts out the number of pulses in
a field, to determine very accurately the position for
regenerated vertical blanking.

Syn¢ Logic—No. 230

Generates horizontal and vertical blanking; combines
them into composite blanking. Combines tape sync
and regenerated horizontal sync into composite re-
generated sync. Generates a start pulse which phases
the counting of the vertical advance circuitry.

Video Output—No. 233
Two sending-end-terminated line drivers distribute

video within the machine. Three sending-end-termi-
nated line drivers provide outputs from the machine.
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Amp. 4

Playback Playback Playback Guide
Delay 1-3 Delay 2-4 Servo
No.219  No. 220 No. 221

No. 218

Horizontal Vertical
AFC Advance
No. 227 No. 228

Sync. Video
Logic Output
No. 230 No. 233

M
Switch
No. 318

Control

Track

Record/ Capstan
Playback  Phase

No. 319  No. 320

Capstan
Error
Detector
No. 321

Capstan
Oscillator
No. 322

Control—No. 301
Part of control system. Provides inhibit logic and
time delays.

FM Reference—No. 302

Provides two reference frequencies keyed in from
crystal oscillators. References are introduced on
alternate vertical blanking intervals and represent
precise sync-tip and peak-white frequencies.

Demodulator Output—No. 303
Separates tape sync from the tape signal. Provides
line drivers to feed unprocessed video to monitoring
circuits and to processing amplifier.

Indicator—No. 309
Senses machine performance and lights trouble indi-
cator in the event of malfunction.

Microphone—No. 310

Houses microphone and mike-cable reel, with micro-
phone amplifying circuits. Permits operator to record
on either audio or cue fracks.

Reference Generator—No. 312
Processes local sync to produce horizontal-rate refer-
ence, field-rate reference and frame-rate reference.

Tone Wheel Processor—No. 313
Shapes the tonewheel pulse and also provides 960-
cycle switcher drive.

Oscillator
No. 327

Tone Wheel Servo—No. 314

Derives error signal controlling the headwheel motor
in the tonewheel mode of operation.

Headwheel Modulator—No. 315
Amplitude-modulates the headwheel motor-drive sine
waves. Gives wide-band three-phase output.

Linelock—~No. 316

Provides line-by-line lock-up in the Pixlock mode.

Tape Sync Processor—No. 317
Processes tape sync to produce horizontal-rate refer-
ence, field-rate reference and frame-rate reference,

FM Switch—No. 318

Switches between heads during playback, connecting
the head scanning the tape to the output.

Control Track Record/Playback—No. 319
The 240-cycle control track signal is amplified, filtered
to produce a clean 240-cycle sine wave, clipped, and
shaped into a pulse.

Capstan Phase—No. 320

The preceding pulse feeds a chain of binary counters
which divide the pulse frequency by eight to produce
2 30-cycle output pulse.

Capstan Error Detector—No. 321

A phase detector which compares incoming pulse
to the local frame pulse and produces a d-c voltage
proportional to the magnitude of the phase error.
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Regulator
No. 329

Head Wheel Head Wheel Head Wheel
Motor Motor
PA 1 PA 2

No. 332 No. 333

Capstan
PA 1
No. 330 No. 331

Capstan
2

No. 334

Capstan Oscillator—No. 322

D-c error voltage controls the frequency of the oscil-
lator which supplies the drive frequency for the cap-
stan motor. Tape speed is thereby synchronized to
local reference.

Erase Oscillator—No. 327

Supplies 87.5 ke erase and bias current to the audio
and cue heads.

Regulator—No. 329
Provides regulated voltages to operate the transistor
circuitry of the machine.

Capstan PA 1—No. 330
Power amplifier for one of the two phases required
by the capstan motor.

Capstan PA 2—No. 331
Power amplifier for one of the two phases required
by the capstan motor.

Head Wheel Motor PA 1—No. 332

Power amplifier for one of the three phases required
by the headwheel motor.

Head Wheel Motor PA 2—No. 333

Power amplifier for one of the three phases required
by the headwheel motor.

Head Wheel Motor PA 3—No. 334
Power amplifier for one of the three phases required
by the headwheel motor.
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| I | FIG. 14. Record/Playback group block diagram. The

The pre-emphasized video is now passed
to the modulator module (No. 207). Here
it is clamped at the sync-tip level and
used to modulate a capacity-diode-con-
trolled, heterodyne-type modulator. Cir-
cuitry included in this module provides an
RF copy facility.

Record/Playback Group (Fig. 14)

The frequency-modulated video signal
is recorded on the tape via the 4 video
heads on the headwheel. The signal from
the modulator feeds the four record delay
amplifiers, where adjustable delays are
introduced to compensate for head quadra-
ture errors. The output from each record
delay amplifier feeds a record amplifier,
which increases the level to a value suf-
ficient for recording on the tape.

The output of the record amplifier is at
a relatively low impedance, suitable for
driving a cable to the preamp unit, which
mounts directly behind the headwheel
panel. Transformers in the preamp unit
serve to match the signal to the higher im-
pedance level of the heads themselves. The
outputs of the transformers connect to the
heads through the head-transfer relay.

On playback, the head transfer relay
connects the output from each head to a
playback preamp circuit, mounted in the
preamp unit itself. Here a low-noise tran-
sistor amplifier brings the playback level
up to a point suitable for coupling to the
playback amplifiers.

The playback amplifiers contain a gain
circuit and an equalizer amplifier, adjust-
able by a front-panel control, for correct-
ing variations in frequency response in the
individual channels. Following the play-
back amplifiers are the playback delay
amplifiers, for correcting head quadrature
errors in playback.

The outputs from the playback delay
amplifiers feed the 4 by 1 switcher unit.
Tt contains circuits for selecting the output
from the correct head under the control
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FM signal is recorded on tape or playback from tape.

of pulses from the tonewheel processor
(No. 313) and the tape sync processor
(No. 317).

The output of the switcher, a single
channel, passes through the FM equalizer
module (No. 132). It provides an opera-
tional overall equalization control for pre-
cise setting of playback equalization.

At this point, a separate output signal
is provided for CRO monitoring of the
FM playback signal.

Demodulator Group (Fig. 15)

The FM signal from the FM equalizer
module (No. 132) is fed to the input of
the limiter module (No. 203). In the
limiter the signal is converted to push-pull
and passes through several push-pull limiter
stages to achieve an overall limiting char-
acteristic of at least 55 db. From the
limiter the signal goes to the demodulator
module (No. 204) which contains the de-
modulator and output filter circuits.

Two switches at the input of the limiter
module provide for MOD-DEMOD oper-
ation in all modes except play, if desired,
and the FM reference feature. For FM
reference operation, the signal is passed
over to the FM reference module before
limiting, and two reference frequencies are
keyed in from crystal oscillators. These
references are introduced on alternate

vertical blanking intervals and represent
precise sync-tip and peak-white frequen-
cies. These frequencies are automatically
selected by the switch on the FM stand-
ards module which provides choice of the
desired standard.

Processing Group (Fig. 16)

The tape signal as recovered from the
demodulator is marred by the presence of
switching transients and noise in the blank-
ing intervals. It is possible, moreover, that
the sync-to-video ratio may be incorrect
and the set-up insufficient. To correct these
and other faults, and thereby prepare the
signal for on-the-air use, the demodulator
output is sent to the Processing Group,
where composite blanking and horizontal
sync are regenerated and inserted in the
signal.

The demodulator output passes first into
the video control module (No. 131). Here,
gain control is provided, allowing the oper-
ator to adjust the output of the machine
to the proper value. The signal is then
back-porch clamped (using regenerated
sync from another module of the group)
and regenerated blanking is inserted. The
signal then passes to the video output mod-
ule (No. 233), which provides two send-
ing-end-terminated line drivers to distribute
this video within the machine. There are

FIG. 15. Demodulator group block diagram. The FM signal is converted back to video.
FM REF SYNC TIP REF
W TO MOD.
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TO TO
MON CRO
MOD =T
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POST- QUTPUT
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three sending-end-terminated line drivers
for outputs from the machine. One of these
three outputs may, at the operator’s dis-
cretion, become a non-composite output.

Tape sync, which is separated from the
tape signal in the demodulator output
module (No. 303), is sent to the horizontal
AFC module (No. 227), another module
of the Processing Group. Here the sync is
used to control the frequency and phase
of a multivibrator. This, in combination
with other circuits in the module, generates
a new horizontal sync: and also provides
a pulse used (in another module) to re-
generate horizontal blanking. This same
phase-controlled multivibrator sends pulses
to the vertical advance module (No. 228),
where special circuitry counts out the
number of pulses in a field to determine
very accurately the position for regenerated
vertical blanking.

The various outputs of the horizontal
AFC module (No. 227) and the vertical
advance module {(No. 228) are fed to the
sync logic module (No. 230). It has several
functions. First, it generates horizontal and
vertical blanking, then combines them into
composite blanking. Second, it receives tape
sync and regenerated horizontal sync and
combines them into composite regenerated
sync (using only the vertical interval from
tape sync). Third, it generates a start
pulse, which phases the counting of the
vertical advance circuitry.

The regenerated blanking is fed to the
video control module (No. 131), where it
is inserted in the tape signal. The regen-
erated sync is fed to the video output
module (No. 233), where it is added to the
non-composite video signal to form a com-
posite video output.

Thus, the Processing Group's output is
a signal with proper set-up, regenerated
sync, and noise-free blanking interval.

2. AUDIO AND CUE SUB-SYSTEM

Figure 17 shows the block diagram of
the sub-system used in the TR-22 for re-
cording audio and cue information on the
tape, and playing back this information.
Only three diflerent modules appear in this
sub-system: (1) The audio cue record
modules (Nos. 101 and 105), which are
identical modules used interchangeably in
either the audio-record or cue-record path;
(2) The audio cue playback modules (Nos.

record/playback audio head, which re-
cords the audio information onto the tape.
Slightly downstream a simulplay audio
head plays back the just-recorded audio
track, and sends the signal through a
preamplifier stage to the audio playback
module (No. 130). This delivers it to the
monitor-speaker amplifier (not shown).
Similarly, the cue information is passed
through the cue record module (No. 105)
and recorded on tape by the cue record/
playback head.

In the playback mode, the audio track
is played back by the program record/play-
back head, instead of the simulplay head,
in order to obtain lip sync. The cue
record/playback head similarly plays back
the cue information through the cue play-
back module (No. 134). It includes a 300-
cycle high-pass filter to eliminate the inter-
ference from the 240 cycle control track,
located next to the cue track on the tape.
(The audio playback module contains a
similar filter; however, coding in the mod-
ule sockets removes the filter from the cir-
cuit when an audio/cue playback module
is placed in the audio socket.)

The erase module (No. 327) sup-
plies synchronized 87.5 kc erase and bias

FIG. 17. Audio and Cue Sub-System block dia- AUDIO
gram. Audio and cue inf ti s ded on PB
the tape or played back from the tape. NO.I130
w
AUDIO &
INPUT | AuDIO =
REC. pem_REC/PB
NO.10I REC/PB |§ %
PGM SIMUL
PREAMP —@
CUE RECZPB E .
éigi CUE NO. 117
REC.
NO. 105

130 and 134), which are identical modules
used interchangeably in the playback
paths; and (3) The erase module (No.
327). which supplies 87.5 kc erase and bias
current to the audio and cue heads.

The fourth major block in this diagram,
the audio cue preamp (No. 117), is not a
plug-in module, but is permanently wired
in—Iless than an inch from the audio/cue
head-post cluster. This proximity results in
a gain of several db in signal-to-noise ratio.

In operation, the audio signal is passed
through the audio record module (No. 101)
to the audio cue preamp (No. 117). Here
it is amplified and sent to the program
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currents to the audio and cue circuits. It
also supplies erase current to the master
erase head. The currents supplied are regu-
lated against a known dc reference to
insure proper bias levels and sufficient
erasure. Since the regulating circuits can
control the bias and erase currents down
to zero amplitude output, the regulating
circuits are also tied to the control-system
logic to turn the bias and erase currents
on and off as needed.

The TR-22 audio system, by the use
of newly-designed heads, excellent preamp
transistors, and close proximity between
heads and preamp, produces a signal-to-
noise ratio of 55 db (minimum).
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FIG. 18. Audio shelf slides out and tips down to ex- FIG. 18. Picture monitor also incorporates convenient
pose audio amplifier, speakers and VU meter. slide-out and tip-down accessibility.

COMPLETE ACCESSIBILITY

The TR-22 offers unparalleled accessibility in a in all RCA designs, provides easy set-up, check-
compact console design. Every area in the recorder out and maintenance. Examples of this outstand-
can be exposed. This kind of accessibility, notable ing accessibility are shown on these pages.

*IBEIRE

FIG. 20. The TO-2 oscill in its extended position. FIG. 21. Transistor-diode switch modules are easily
All circuits are accessible to expedite servicing and removed for rapid replacement and bench maintenance.
routine mainienance. These plug-in boards are all identical.

FIG. 22. Monitor selection pushbuttons are mounted on a tilt-down
shelf to provide easy access to wiring. Key check points are pre-
wired in the recorder, however, spare positions are provided.
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FIG. 23. Front and back accessibility to the TR-22 is excellent. Note

spacious arrangement and neat wiring harness in the back view.

FIG. 24. Video pre-amplifier module is localed beneath
headwheel panel assembly. The module slides oul for gauge for the headwheel and air bearing pressure gauge
servicing as indicated here. are accessible by lilting back the play control panel.

FIG. 28. Snap-off bottom cover gives access to power sup- FIG. 27. Module extenders permit check-out of ail circuit
plies, the headwheel blower, the vacuum and pressure modules while reccrder is in operation. Both sides of the
pumps, air bearing pumps and main cooling blower. circuit board are accessible for repair and inspection.
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3. SERVO SUB-SYSTEM

As a deluxe machine, the TR-22 in-
cludes in its servo group all the features
normally obtainable only as extras or ac-
cessories on other machines. In the Capstan
Servo, for example, the TR-22 provides
switchlock as a standard feature, allowing
the operator the advantage of virtually
roll-free switches from tape to other
sources, or vice-versa. The Headwheel
Servo is supplied with Pixlock, which
allows the operator to super-impose live
and tape sources, and also to use wipes,
dissolves, and other special effects. The re-

(No. 321). Here it is compared in a phase
detector against another 30-cycle pulse—
the local frame pulse, which is made from
local sync in another part of the machine.
If the phase detector sees a difference in
the phases of these two 30-cycle pulses, it
produces a d-c voltage which is propor-
tional to the magnitude of the phase error.

The d-c error voltage is sent to the cap-
stan oscillator module (No. 322), where it
is used to control the frequency of the oscil-
lator which supplies the drive frequency
for the capstan motor. The capstan motor
is thereby caused to accelerate or deceler-

FIG. 28. Capstan Servo block diagram
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maining servo of the group, the Guide
Servo, provides the same accurate guide-
positioning for skewing free pictures al-
ready familiar to owners of the TRT-1
series of machines.

Capstan Servo

The Capstan Servo, which is illustrated
in the block-diagram, Fig. 28, is best
understood by considering first its opera-
tion when it is not switchlocking. To ob-
tain this mode, the switch shown at the
top of the diagram (marked “switchlock’)
is left open. In this case the servo operates
as a standard, non-switchlocking servo.

‘The control-track head, seen at the right
of the diagram, picks up the pre-recorded
240-cycle control track on the edge of the
tape and sends it to the control track record
playback module (No. 319). Here it is
amplified, filtered to produce a clean 240-
cycle sine wave, clipped, and shaped into
a pulse. This pulse is sent to the next
module, the capstan phase module (No.
320). Here the pulse feeds a chain of
binary counters which divide the pulse
frequency by 8 to produce a 30-cycle out-
put pulse.

The 30-cycle pulse, which bears infor-
mation about the phase of the control track
(and hence, the position of the tape) is
passed to the capstan error detector module

34

ate the tape to correct the phase error
between the two 30-cycle pulses, hence
synchronizing the tape speed to local sync.

The capstan oscillator is not capable of
supplying enough power to operate the
capstan motor directly, therefore, the con-
trolled-frequency signal is passed through
two power amplifiers, one for each of the
two phases required by the motor. These
power amplifiers (which, like the rest of
the machine, are completely transistorized)
are forced-air-cooled units each capable of
60 watts peak output. There is a total of
five power amplifiers in the machine. Two
are used to drive the capstan motor; three
identical ones are used to drive the head-
wheel motor. These five power amplifier
modules are completely interchangeable.

Switchlock

The foregoing discussion describes the
non-switchlocked mode of the Capstan
Servo. To obtain switchlock, the switch at
the top of the diagram is moved to the
SWITCHLOCK position. (This may be
done before the machine is started or while
the machine is playing.) This switch con-
nects a 30-cycle frame pulse, made from
tape sync, to the capstan phase module.

The 30-cycle pulse is used to reset the
binary counters to a counting phase pro-
ducing an output pulse phased near tape

www americanradiohistorv com

frame pulse. When this pulse is compared
against local frame pulse in the capstan
error detector (No. 321), a d-c error volt-
age is produced, forcing the capstan motor
to accelerate or decelerate the tape until
the two pulses in the capstan error detector
are again phased together.

Since one of the pulses at the capstan
error detector is the local frame pulse, and
the other is controlled in phase (through
counter reset) by the tape frame pulse, the
preceding action results in the phasing to-
gether of the local frame pulse and the tape
frame pulse. This constitutes Switchlock.

In the record mode, two of the capstan
modules—capstan phase and capstan error
detector—are not used. Instead of being
operated as a servo, the capstan derives its
drive frequencies directly from the 240-
cycle pulses supplied by the tonewheel.
These pulses are sent directly to the cap-
stan oscillator module, and fed to a divide-
by-four circuit to obtain the 60-cycle drive
frequency required by the capstan motor.

In order to record the control track on
the edge of the tape, the 240-cycle pulses
from the tonewheel are sent to the con-
trol track record play module (No. 319).
Here they are shaped into a sine wave of
accurate phase and recorded onto the edge
of the tape. The local frame pulse is also
sent to this module in the record mode to
be recorded on the tape as the edit pulse.

Headwheel Servo

The Headwheel Servo for the TR-22 is
housed in six modules (plus three power
amplifier modules). These six modules (see
Fig. 29) are: (1) the reference generator
(No. 312), which processes local sync to
produce horizontal-rate reference, field-rate
reference, and frame-rate reference; (2)
the tape sync processor (No. 317), which
similarly processes tape sync to produce
three corresponding signals; (3) the tone
wheel processor (No. 313), which shapes
the tone-wheel pulse, and also provides
960-cycle switcher drive; (4) the tone
wheel servo (No. 314), which derives the
error signal controling the headwheel motor
in the tonewheel mode; (5) headwheel
modulator (No. 315), which uses this error
signal to amplitude-modulate the motor-
drive sine waves; and (6) the linelock
module (No. 316), which provides line-by-
line lock-up in the Pixlock mode.

In operation, sync—derived either from
local sync or separated from the incoming
signal in the record mode—is applied to
the reference generator. This module pro-
vides a 60-cycle (field-rate) reference,
which is sent to the tone wheel servo mod-
ule. At the same time, the pulse from the
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tone wheel mounted on the headwheel
motor shaft is shaped by the tone wheel
processor module and also sent to the tone
wheel servo module. In this module, the
two pulses are compared in a phase de-
tector, which generates a d-c error voltage
proportional to the phase error between
the two pulses.

Also in this module, a frequency-meas-
uring device called a velocity loop measures
the pulse-to-pulse period of the tone wheel
pulses and derives a d-c error voltage pro-
portional to the frequency error of these
pulses—the speed error of the motor.

for recording, this servo is capable of
making a more-nearly jitter-free recording.

Employment of pre-modulation phase
shifting requires three independent mod-
ulators: one for each phase. The error
signal from the tone wheel servo module
is fed in parallel to these three modulators.
The three outputs are fed individually to
three power amplifiers, which, in turn, feed
the three-phase headwheel motor.

In the Pixlock mode, a horizontal-rate
reference from the reference generator and
a horizontal-rate signal derived from tape
sync by the tape sync processor are fed

TONE
AXTW | wHEEL
SQWAVE | PROC.
NO.313
1Tw
LOCAL vert [ TONE $
SYNC REF REF WHEEL 2XW
SEPARATED | GEN. MHOR SERVD) |
SYNC ' |_NO.312_[REF. NO.314 HEAD PB_AMP
e —E e —
MOD. PB_AMP
NO.315 PB_AMP
TAPE
DEMOD SYNC LINELOCK
SYNC PROC |TAPE
NO.317 [HOR.” |_NO.316

FIG. 29. Headwheel Servo block diagram. This
conirols speed of rotation of headwheel motor.

The two error voltages are combined and
sent to the headwheel modulator module,
where they are used to control the ampli-
tude of the motor-drive sine waves to
minimize speed error and phase error.

The 480-cycle motor-drive sine wave is
derived in the tone wheel processor mod-
ule by multiplication of the 240-cycle tone-
wheel pulse. Thus, the motor-drive sine
wave is locked in frequency and phase to
the actual speed of the motor. Since the
motor runs at 240 rps, and the drive fre-
quency is 480 cps, the slip frequency—
the difference between these two—is also
240 cps. Thus, the slip frequency cannot
introduce any unlocked variations in motor
torque. This type of drive makes a major
contribution to stability and freedom from
jitter in tone-wheel and Pixlock modes.

This synchronous 480-cycle sine wave
is fed to the headwheel modulator, where it
is phase-shifted before modulation to form
three signals, 120 degrees apart. The tech-
nique of phase-shifting prior to modulation
is an important feature of Pixlock-style
servos. By such arrangement, the band-
width limitations inherent in post-modula-
tion phase shifting are avoided, and the
resulting wideband modulator is capable
not only of accurate control in the Pix-
lock mode, but also of markedly-improved
control in the tonewheel mode. Since the
latter mode is the one which must be used

TONE-
WHEEL
PICK-UP
HEAD
to the line-lock module. Here, a phase de-
tector compares the phases of these two
horizontal-rate signals and derives a d-c
error voltage proportional to the phase
error between them. When certain sensing
circuits (not shown in the block diagram)
ascertain that the conditions are correct,
control of the modulator is switched from
the tone wheel servo module to the line-
lock module.

Two advantages (immediately apparent
in the pictures produced) result from
linelock control. First, the higher rate of
sampling (15,750 samples per second as
compared to 60 samples per second in the
tonewheel mode) permit faster correction
of any errors that may occur. Second, since

FIG. 30, Guide Servo module block dia-
grom. This circuit controls guide positioning.

the servo information is now being taken
from the tape instead of the tone wheel
on the motor shaft, the playback servo sees
and corrects not only its own errors, but
also whatever errors the recording servo
may have put on the tape originally. In
effect, the servo loop is closed around the
recording servo and the playback servo.

Guide Servo

In order to give a high-quality skew-free
picture at all times, the TR-22 includes
an accurate servo to control the position
of the guide. By detecting the presence of
960-cycle phase modulation of the hori-
zontal signal from the tape, this servo
drives a motor which moves the guide
position to minimize this phase modulation,
thus minimizing any skewing effect. This
servo section may also be bypassed to
permit manual control of guide position.

The guide servo module (No. 221),
which contains all the circuits and power
amplifiers for this function, is shown in
the block diagram, Fig. 30. The polarity
of the guide error is detected in a phase
detector, and the resulting d-c error volt-
age is fed to a 60-cycle chopper, which
provides one of the phases of a two-phase
motor. If there is no error, the chopper
has no output and the motor is stationary.
If an error appears, the phase detector
determines its polarity, causing the chopper
to produce either a plus or minus 90-degree
60-cycle sine wave at the output of the
power amplifiers, thus driving the motor in
the proper direction to minimize the error.

The guide servo can operate in any
one of four modes. The first mode, called
automatic, is the servo mode just described.
The second mode, manual, bypasses the
servo and permits the operator to set the
guide position manually by means of a
control on the front panel of the guide
servo module. The third mode, record,
is identical to manual, except the guide
position control is located on the record
control panel of the machine. The fourth
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mode, record set, is included to allow the
operator to set the penetration when re-
cording. To do this, the operator plays a
test tape and presses a button on the front
panel of the guide servo module which puts
the record manual control in the circuit
during playback. Holding this button, he
adjusts the guide position to give a good
plavback picture, but using the record
guide position control. He then locks down
the record knob and releases the push-
button. The tip penetration is then set in
accordance with the standards recorded on
the test tape.

4. CONTROL SUB-SYSTEM (Fig. 31)

When a tape recorder is switched from
one mode to another—for example, from
STOP to RECORD—a large number of
individual functions must be simultane-
ously switched. The reliability of the con-
trol system, which does the switching, is
of highest importance. In the TR-22, semi-
conductors do most of the switching; relays
are used for a-c switching only.

When the operator presses a button to
put the machine in a certain mode—for
example, the RECORD mode—a momen-
tary contact switch in the pushbutton
triggers a two-transistor bistable circuit,
which latches into the “on” position, and
thereby energizes a bus called the record
bus. At the same instant, all other similar
two-transistor bistable circuits (there is
one such circuit for each mode of the
machine, such as WIND, PLAY, SET-UP,
etc.) receive a pulse called the “unlatch”
pulse. This turns “off” any circuit which
might have been “on” before the operator
pushed the RECORD button. Thus, the
machine can be in only one mode at a time.

The record bus is connected to a modi-
fied diode matrix. (All buses, such as
record, wind, play, etc., go into this matrix.
Crossing these buses at right angles (but
not connected to them directly) are the
outgoing controlled functions, such as cap-
stan pressure roller, headwheel motor,
capstan motor, reel motors, air pressure
solenoid, etc.). The controlled functions
to be operated by the record bus are con-
nected to that bus by a diode. It is oriented
to conduct when the record bus is ener-
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FIG. 31. Control Sub-System block diagram. This

is the switching brain of the TR-22 recorder.

gized, and cut-off when the record bus is
not energized. Similarly, other diodes are
connected between the other buses and
their controlled functions. The result is a
simple, reliable system which uses no mov-
ing parts other than the momentary contact
pushbutton which initiates the action.

When the machine is in the RECORD
mode, it is undesirable to be able to go
directly to certain other modes, such as
PLAY or STANDBY, without first going
into the STOP mode. Similarly, when the
machine is in the WIND mode, it is de-
sirable to go to the STOP mode before
going to any other mode. To protect the
machine from an operator mistake, the
energizing of the record bus establishes a
voltage called ‘“inhibit”, which is fed to
those bistable circuits which control the
unwanted modes. This voltage will prevent
the machine from going into the unwanted
modes even if the operator inadvertently
pushes the button requesting one of those
modes. Similarly, energizing the wind bus
inhibits all other modes except STOP.
Every mode is thus interconnected to pre-
vent operator error from damaging ma-
chine, tape, or program.

FIG. 32. Mode indicator section.
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The two-transistor binary circuits re-
ferred to above are called “mode modules”.
The two transistors are held physically on
a plug-in card, plugged into the machine,
in a space beneath the left-hand, RE-
CORD, control panel. See Fig. 21. Four-
teen of these modules are found here, as
well as the diode matrix. Only 8 of these
14 actually function as latching circuits;
the balance are used as amplifiers to drive
solenoids. The circuit arrangements are
such, however, that any of the plug-in cards
may perform either of the two functions.

The majority of the control circuitry is
found beneath the left-hand control panel.
Two groups of control circuits, however,
are not found here. They are housed in a
module located with others containing elec-
tronic circuitry of the entire machine. This
module contains the electronic circuits that
generate time delays required to control
air-lubrication pressure to tape guides, and
to control headwheel blower. Also in this
module are circuits that control the “in-
hibit” function.

All the control functions may be remoted
for operational convenience, if desired. In
addition, the remote control panel includes
two additional functions—FAST FOR-
WARD and FAST REVERSE—for re-
mote winding and rewinding of tape.

5. MODE AND WARNING SUB-SYSTEM
Earlier it was pointed out that the TR-22
gave the operator a means of checking the
operation and modes of his machine by
merely flicking his eyes across a row of
mode and warning lights, located just
above the tape transport. These lights are
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the operator’s first line of defense against
faulty recording. Every major point in the
machine is checked continuously by the
circuits connected to these lights, and any
fault immediately lights a warning light.
Similarly, the various modes of the ma-
chine are indicated to prevent a possible
mis-recording from a mis-setting of some
control. See Figs. 32 and 33.

Switchable Standards

In recognition of the increasing impor-
tance of international exchanges of tele-
vision programs, the TR-22 is available as
a production item in any one of the three
following models: (1) a 525-line machine:
(2) a 525/625/405-line machine, switch-
able; and (3) a 525/625/819-line machine
switchable. All models are identical in ap-

pearance; however (2) and (3) include
special monitors and CRQ’s plus eight
special modules and a pair of 50-cycle
power supplies. Operation and performance
are identical for all models.

To change from one standard to another,
an operator merely moves a single selector
switch to the desired position. This master
switch changes all machine circuitry to the
indicated standard. Changeover is prac-
tically instantaneous, being limited chietly
by servo re-lock-up time.

The reliability of the switchable ma-
chines is considerably enhanced by the use
of a novel circuit-control technique, which
eliminates the need for multiple relays to
modify circuits when the standards selector
switch is operated. In this method of cir-

cuit control, the master switch controls the
potentials on four master control buses.
These buses are fed to the monitor, to the
CRO, and to all modules which require
modification between standards. The po-
tentials on these buses are used directly to
make required circuit changes, in all semi-
conductor circuitry, without using relays.

Conclusion

Broadcasters who have long known that
the RCA symbol on Broadcast Equipment
indicates the highest quality obtainable
will welcome the TR-22 as an important
addition to the famous line of RCA quality
equipment. Striking in its styling, out-
standing in its performance. the TR-22 is
a Television Tape Recorder not likely to
be surpassed for many vears to come.

SIMPLIFIED CONTROLS
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FIG. 34.

also included.

All record controls are grouped to the left of the tape deck.
This panel features simplified operation—controls are grouped to avoid
accidental errors. Facility for marking the cue channel with a cue tone
is included along with normal recording controls—guide position, servo
reference, etc. Level controls for audio. video and cue information are

FIG. 35.
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All playback controls are to the right of the tape deck. Fea-
tured here is continuously variable wind/re-wind control for quick
cueing-—alse a vernier adjustment of control track phase. selection of
automatic or manual guide servo positioning and a standby position
for rapid lock-up. Audio. video. cue level. rf equalizer and sync con-

trols are also included.

www americanradiohistorv com

37


www.americanradiohistory.com

What makes the listener turn the dial to your
FM station? Superior programming and su-
perior quality rendition. Programming at such
levels virtually demands highest fidelity trans-
mission. To achieve such standards, the
unquestioned choice of knowledgeable FM
stations is RCA’s unmatched Direct FM
Transmitter. RCA had ““Direct FM” in its first
FM transmitter, built in 1941—and in all the
FM transmitters built since then (over 500).

BROADCAST STEREO WITH

With their time-proven Direct FM exciter,
RCA FM transmitters supply the widest fre-
quency response, with minimum distortion.
Such a system is simpler, requires fewer tubes,
and nccds less adjusting. Consequently, RCA
FM transmitters have the finest sound, and are
easily tuned and maintained. Such perform-
ance is the happy result of RCA’s long back-
ground of pioneering and achievement in the
world of radio.
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THE FIDELITY OF DIRECT FM

RCA designs and builds its complete line of
FM (ransmitters to accommodate stereo- For STEREO the Easy Way...
phonic signals and an SCA multiplex sub- With an RCA FM transmitter (any post-war model)
: : all you need to do is add the relatively simple
channel. For cgmplete teChm('tal details on RCA BTS-1A Stereo Generator. No need to buy a
any of RCA’s Direct FM transmitters, see your new exciter—the RCA BTE-10B Exciter, incorpo-
i ite: rated in all RCA FM transmitters since 1957, pro-
L. broacsap Reprcsent'at.wc. Or. VIGIIER vides for SCA, too. (Those with earlier type exciters
RCA Broadcast and Television Equipment, need change to 10B only if they want SCA.)
Dept. NB-22, Building 15-5, Camden, N. J.

THE MOST TRUSTED NAME IN RADIO
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FIG. 1. Carl E. Lee (left). Arthur E. Covell {right) and the author standingbefore the control panel of the FM final amplifiers. Mr. Lee is vice president
and general manager of Fetzer Broadcasting: Mr. Covell is chief engineer of WKZO-TV. The two 25-kw final amplifiers originally served as finals for the
Charnel 3 TV signal. They were diplexed to become part of the BTF-50B Transmitter.

WJEF-FM ... STEREO AND SCA
WITH HALF-MILLION-WATTS ERP

Grand Rapids Station Uses RCA 50-Kw Transmitter
and 12 Bay Antenna for 25,000 Square Mile Coverage

by BRUCE M. GLYCADGIS, Chief Engineer

’1-(; the people of Western Michigan “FN”
means W]JEF-FM with true FM quality
service with power. For twenty-one hours
of each day, W]JEF-FM radiates its
stentorian voice of 500,000 watts (ERP).
WJEF-FM began Droadcasting with one-
half-million watts (ERP) November 15,
1961. It was a great day for FMI listeners
within the reach of its signal because it
meant that all could receive noise-iree
programming whether they owned small re-
ceivers, large receivers, cheap receivers or
expensive receivers . . . whether they had
or did not have antennas. It brought on a
great resurgence in the purchase of FMI
receivers within the area this signal reaches,
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especiallv in areas that had never before
heard FM. But, in reality, this was not the
beginning but merely the ending of a great
struggle to bring powerful, quality-FM
broadcasting to the listening public of
Western Michigan.
The Beginnings of WJEF.-FM

The birth of W]JEF-FM goes back
nearly seventeen vears ago to 1946. It was
during 1946 that the Fetzer Broadcasting
Company obtained its first construction
permit for WJEF-FM. This CP was for
the, in those days. unheard-of power of
500,000 watts (ERP).

The company was immediately con-
fronted with many complications arising
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from the fact that equipment capable of
producing 500,000 watts (ERP) such as
the “RCA 50 kw Transmitter” and “RCA
12-Section High-Gain Antenna” were not
readily obtainable. There was also the
problem of obtaining a suitable antenna
site with adequate ac power available for
such a powerful transmitting plant.

In 1950, the Fetzer Broadcasting Comp-
any constructed WKZO-TV. It immedi-
ately became apparent that the TV tower
would also be suitable for an FM antenna
at reduced power. On June 25, 1951,
W]JEF-FM took to the air waves with an
effective radiated power of 115,000 watts.
\WJEF-FM operated from this site for ten
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FIG. 2. Skyward view of 1100-foot tower. FM
antenna located out of view at the 800-foot level.
Microwave reflectors attached at several levels.
Note Channel 3 super-turnstile anienna on top.

years and, in 1961, WKZO-TV moved its
transmitter to the new Gun Lake site. lo-
cated half-way between Grand Rapids and
Kalamazoo, Michigan. When the new TV
transmitting equipment was placed into op-
eration, it made equipment on hand, such
as the “RCA 23AL TV Amplifiers”, avail-
able for the IFM operation and to fullill,
after ten vears. WJEF-FM’s dream of
serving the people of Western Michigan
with a one-half-million-watt signal.

During this entire period of time, the in-
come of WJEF-FM was not great enough
to pay the power Dbill, but, the Fetzer
Broadcasting Company has always had
great faith in the possibilities in FM and
felt that it was in the interest of all of the
radio public to keep this FN facility on
the air for the public’s enjovment. In order
10 realize some income from the operation,
the Fetzer Broadcasting Company pur-
chased a Muzak franchise for Western
Michigan and began the first multiplexed
operation in this part oi Michigan. The
increase in power to one-half-million watts
(ERP) produced even greater multiplex
potentials which coincided with the initial
decision to purchase the Muzak franchise.
All this took place during the vears that
FM stations all over the country were go-

ing off-the-air because they felt that FM
could not exist with TV and AM.

W]JEF-FM radiates its signal to an area
ninety miles in radius from the transmitter
site. In addition to its metropolitan-area
coverage, it covers a great rural area that
would not, otherwise, receive service from
4 lower-powered transmitter.

WKZO-TV Moves to Gun Lake

During 1960, Fetzer management de-
cided that it was time for a modernization
program. This resuited in the conclusion
that WKZO-TV should locate its trans-
mitter and antenna at a point midway
between Kalamazoo and Grand Rapids so
as to serve hoth communities equally well.
Since the planned antenna tower for the
new site would be 1100 feet high, it would
make an excellent location for W JEF-FM’s
antenna.

To keep WKZO-TV’s signal on the air
during the move from Kalamazoo to Gun
L.ake, management purchased a new TV
transmitter for the new site thereby releas-
ing the two 25-kilowatt TV-power ampli-
liers at Kalamazoo. These were Type TT-
25AL amplifiers and, since they operated
on Channel 3, it was a relatively simple
task to raise their operating frequency from
61 and 66 megacvcles to 93.7 mc .
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FIG. 3. Floor plan of transmitter building,

first floor. These spacious gquarters house
the TT-10AL television transmitter and BTF-
50B FM transmitter. Ample shop space, an
off.-duty area and garage are included.
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FIG. 4. WJEF-FM/WKZO-TV Transmitter Building.
Constructed of prestressed concrete faced with
aluminum and brick, the building uses a speciat
design roof to withstand the falling ice trom the
1100-foot tower immediately adjacent to the north.
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WJEF-FM’s assigned frequency . . . to
diplex the amplifiers and raise the 10-kw
output of the new RCA Type BTF-10D
driver transmitter to 50 kilowatts of FM
power.

Amplifier Conversion

The Type TT-25AL amplifiers use the
well-known cluster of seven Type 5762 tri-
odes operating in parallel in a grounded-
grid configuration. This cluster design,
owing to the physics of VHF frequencies
and the mechanics involved, lends itself
excellently to frequency conversions.

The RCA BTF-50B transmitter design
utilizes two TT-25AL amplifiers diplexed
and driven by the BTF-10D. The modifi-
cation of our units, as made in the field
by RCA engineers resulted in the first
BTF-50B transmitter. The performance of
the system has been very satisfactory.

Side-Mounted Antenna System

WJEF-FM uses a 12-section, gapped-
ring antenna (BFA-12A) attached to one
leg of the TV tower at the 800-foot level.
Center-fed, this array provides a power
gain of 12.5 and raises the 50-kw trans-
mitter output to 500 kw ERP.

With the antenna system mounted on
one leg of the triangular cross-section
tower, il provides substantially circular
coverage over a 25,000 square-mile area.
This area includes Kalamazoo and Battle
Creek on the south, Grand Rapids on the
north and Lansing on the east, plus dozens

of smaller municipalities at all points of
the compass. For 90 miles in any direction,
FM receivers can receive WJEF-FM.

Gun Lake Facility

The transmitters of both sations, TV
and FM, are housed in a modern, well-
engineered building of prestressed concrete,
clad in aluminum and buff-colored brick.
The 1100-foot antenna tower stands im-
mediately outside of the north wall to
practically eliminate outdoor-horizontal
runs of transmission lines to the antennas.

Locating the tower so close to the build-
ing presents a falling-ice problem during
the Michigan winter. However, this is
overcome through a specially-designed roof
on the structure that withstands the po-
tential damage of the falling ice.

Building Features

A novel arrangement in building design
places all of the electronic gear of the trans-
mitters on grade level with the power trans-
formers and blower equipment arranged
in a basement room. This set up makes the
transmitter room extremely quiet since the
hum of transformers and the sounds of
moving air stay confined to the lower level.
Further, this arrangement reduces, con-
siderably, blower vibration in addition to
increasing the accessibility to the equip-
ment.

Massive Plenum Chamber

Each of the blowers operating in the
basement performs without an individual

FIG. 5. BTF-50B FM Transmitter Block Diagram.

L]
26 KW
it i, K
T-SPERTIO4
O ANTENNE
B8 | |ux suPRLy |
SRADY 5672
OHE QUARTER
WAVE Lﬁm“ REJECT CUTPUT | |HeAMohE
Tntlﬂ'm“m'a LanD DEFLEXER r FILTER
LINE
ONE QUAATER
10 KW WAVE LENGTH
Im:wsn 1P | | DRIVER |—i  MMPUT L | REJECT ADCATIONAL
[ | 7oza ACKBOOOA BIPLEXER [ | LOaD TRANSMISSION
| LINE
ICREEN HM nibs
SUPPLY SUPELY SUPRLY vz
=5 KW
PA
T-5TE2/TCRY

42

www americanradiohistorv com

air filter. Instead, all of the air in the room
is filtered prior to its entry into the room.

Outdoor air, entering the side of the
building, is first filtered via spun-glass
filters. This air then passes through elec-
trostatic filters to axial fans, which “pres-
surize” the basement room and thus make
it a massive plenum chamber. Since the
blowers operate in a dust-free atmosphere,
there is no need to provide each blower
with an air-filtering device.

The blowers, mounted on concrete piers,
push the filtered air upwards through the
basement ceiling and into the bases of the
transmitter equipment. Ducting, at the top
of the transmitter cabinets, is thermostati-
cally controlled so that the warmed air from
the equipment goes directly outdoors in
summer or, indoors in winter to thus heat
the transmitter room.

This loop system, using entirely-outdoor
air, reduces the BTU requirement of the
air-conditioning equipment in summer and,
delivers fresh, warmed air in winter.

Another advantage in prefiltering the air
before it enters the basement room is the
elimination of a settled-dust problem in
the basement as well as providing a dust-
less atmosphere in the transmitter room.
This, of course, simplifies maintenance.

WIJEF-FM Programming

When the station went to the half-
megawatt ERP, management decided that
the station should be an entity in itself
and, for that reason, should generate its
own programming.

The staff spent many months in sur-
veying and devising the programming that
is now a part of everyday operation.
W]JEF-FM programs its educational and
informational shows throughout the day
instead of the early hours of the morning.
The surveys also pointed out that the
listener desires large blocks of time set
aside for each musical category. As a re-
sult, WJEF-FM maintains a considerable
disc- and tape-recorded library which pro-
vides an excellent range of literature in
each musical category.

Program Sources

Discs and tapes supply the high-fidelity
program material. The discs are played on
BQ-51 Turntables and tapes on RT-21
and RT-7 tape machines. The RT-21 is a
reel-to-reel tape transport while the RT-7
operates with endless-loop cartridges.

RT-21 Stereo Equipped

To play commercial stereo tapes, the
RT-21 Tape Recorder is equipped with


www.americanradiohistory.com

a four-track playback head in addition to
the separate erase, record and play heads
for two-track stereo tapes. This is a special
feature of the RT-21 in that it permits the
machine to play virtually all quarter-inch-
tape recorcings: full-track, half-track, half-
track-stereo and four-track stereo tapes.

BQ-51 Turntables
Use Lightweight Tone Arm

In the center of a horseshoe arrange-
ment is a BC-6B Audio Consolette while
the turntables are at either elbow of the
announcer. Each turntable contains its own
preamp and attenuator pad. The knob for
the pad is located conveniently next to the
turntable controls. Each RCA Lightweight
Tone Arm supports a stereo phono car-
tridge famous for its quality reproduction.
For cueing purposes, BA-8 Cue Amplifier
~—with self-contained speaker——is used.

Cartridge Tape Simplifies Cueing

T'he self-cueing feature of the RCA RT-7
Cartridge-Tape Machine serves ideally for
spot announcements. This, of course, per-
mits greater use of the turntables for pro-
gram material. The cartridge-tape facility,
being monophonic only. serves only in
non-stereo announcements: the stereo com-
mercials being played on the RT-21 or
either of the two turntables.

Muzak Programming on Long-Play Tape

The SCA subchannel programming
comes from two long-play tape machines

o

FIG. 6. View of FM power amplifiers
and their associated transmission line.
Floor plan provides excellent walk-
around access to each cabinet.
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located in the main control center adjacent
to Studio 1. These two machines operate
almost completely unattended in that the
tapes come from Muzak pre-programmed
for such operation. The signal from these
machines travels via multiplexed micro-
wave to the transmitter site. Here it modu-
lates a 67-kc sub-carrier of a Type BTX-
1A Multiplex Generator which, in turn,
modulates the BTE-10B Exciter in the
FM transmitter.

FM Stereo Programming

A portion of each day’s programming is
transmitted in  multiplex stereo (FM
Stereo) using an RCA BTS-1A Stereo
Subcarrier Generator mounted at the top
portion of the center cabinet in the BTF-
10D FM transmitter.

Since introducing stereo programming,
WJEF-Fu has built up a separate stereo-
record library (see Fig. 9).

Audience Response

The primary signal-coverage area serves
more than a million families. More than
50 per cent of these families have indicated,
via mail, that WJEF-FM was the first FM
station they had ever heard. In many cases,
the primary reason for buying an FM re-

FIG. 7. View of FM transmission line and diplexing
equipment. Note that air filters in base of amplifier cabi-
nets have been replaced with sheet metal since cooling
air enters cabinet through floor from blower unit in base-
ment. Rear of BFT-10D Iransmitter appears at far right.
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ceiver was word-of-mouth praise for
W]JEF-FM programming by a neighbor or
a friend. It’s important to note that most
of these new listeners are located in rural
areas and, quite possibly, would have no
FM service were it not for the half mega-
watt signal of WJEF-FM.

Fulfils A Dream

Fetzer Broadcasting management be-
lieves that high power and high fidelity go
hand in hand. The two converted RCA TV
amplifiers provide 50 kilowatts of trans-
mitter power for WJEF-FM. The com-
bination of this transmitter power and the
new BFA-12A Antenna produces 500 kilo-
watts (ERP) of power. The availability
of this equipment made it possible to
fulfil a dream of serving the people of
western Michigan with a one-half-million-
watt signal.

FIG. 8. Al.RCA-equipped stereo-program center.
BC.6B Audio Consoleite at center, BK-5 announce
mike on pantograph, BQ-51 turntables at an-
nouncer’s elbows, RT-21 reel-to-reel tape deck and
RT-7 cartridge facility mounted in rack at right,
12-inch studio speakers mounted on wall.
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FIG. 9. Main control room. Rack at far left sup-
ports iwo Muzak-program tape machines for
SCA operation, RT-7 tape-cartridge machines at
left foreground with one of two 15-inch turntables
adjacent. Talent using BK-11 mike.

FIG. 10. The fastgrowing stereo-record library
built up since WIEF-FM went “stereo”. Miss Janet
DeCraene, WJEF-FM's Trafiic Director, (left) and
Mrs. Dorothy Payne, WIEF-FM Receptionist Secre-
tary, are shown returning records to the library.
WI]EF.FM found, through surveys, that the listener
in the area prefers large time periods of a given
musical category. Thus, programming is oriented
to this preference.

www americanradiohistorv.com
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PRACTICAL

FM

STEREO

by A. H. BOTT

Broadcast Transmitter Engineering

Beginning June 1, 1961, the Federal Com-
munications Commission permitted FM-
radio stations to transmit program material
to the public in stereo using newly adopted
standards. Stereo enhances the reproduc-
tion of FM sound and also increases the
presence effect. RCA introduced the proto-
tvpe BTS-1 stereo generator in April 1961.
and later released the simplified stereo
generator known as the Type BTS-1A. This
article deals with the design philosophy of
the BTS-1A generator, includes a descrip-
tion of the RCA stereo-transmitting equip-
ment and operational theory (see Fig. 2).

The Stereo System

Any stereophonic system utilizes twn
pick-up channels. One channel. designated
1., is derived from a microphone placed
on the left side of the live-program source
(as seen by an audience), the other desig-
nated R, originates from a microphone
placed on the right-hand side. The micro-
phone signals derived from these two chan-
nels are processed differently depending on
the end use. If this is a recording for play-
back, the two signals are simply amplified
and recorded in separate L and R channels
and no special techniques are involved.
However, if this stereo program is to he
broadcast, the standards specified by the
FCC must be employed.

The FCC-approved system involves the
use of time-division multiplex for trans-
mission of the L and R information, in
which the switching is accomplished at a
rate of 38.000 times per second. The com-
posite wave of such a system contains all
signal components of the . and R channels.
in appropriate amplitude and phase, plus
additional components contributed by the
38-kc keying signal.

FIG. 1.

Composite Signal

If a mathematical analysis of the com-
posite waveform is made, it will be found
to break down into three main components:

I. The sum of L and R audio frequen-
cies,

2. A 38-kc sine wave of proper phase
and amplitude minus the modulating
frequency, and

3. A 38-kc sine wave of proper phase
and amplitude plus the modulating
frequency.

There are, in addition, other frequency
components consisting of odd multiples of
the 38-kc keyving signal as well as its
associated sidebands.

Methods of Signal Generation

One method of generating this standard
composite signal is to actually switch at
a 38-kc rate between the L and R channels.
In this system, complete matrixing (the
adding of two signals in a passive resis-
tive or inductive network) is not required,
but fractional matrixing is required to

The Type BTS-1A installed in an RCA
Type BTF-50B Transmitter. Front-panel test points
simplify check-out and other maintenance. (Photo
courtesy of WJEF-FM, Grand Rapids, Mich.}

the extent of introducing an extra 2 db
(approximately) of L. 4+ R information,
because the FCC Rules require removal
of odd multiples of 38 kc (114 ke, 190 ke,
etc.). When this is done, (by means of a
low-pass filter) the envelope of the result-
ing waveform is distorted to the extent that
the additional /. 4 R is required for cor-
rection.

A second method (which, incidentally,
is the preferred method and is employed by
RCA) uses complete matrixing to break
down the I and R signals into L + R
and I. — R so that the /. — R signal can
be given special processing. In the matrix,
the L and R signals are simply added to
obtain the . 4+ R information. To obtain
I. — R, the matrix reverses the polarity of
the R channel hefore addition to the L
channel. The . — R information is then
specially processed to become a double-
sideband. suppressed-carrier (DSB) sig-
nat. amplitude modulated around the sup-
pressed-carrier frequency of 38 kc. This
signal is then recombined with L 4+ R

FIG. 2.

The RCA Type BTS-1A Stereo Subcarrier Generator.

Bathtub chassis design results in uncrowded layout. Pre-
emphasis neiworks and filter capacitor are plug.in units as
well as diode quad. 38-kc crystal and relay.
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signal to obtain the desired composite
stereo intelligence.

To aid the receiver in the demodulation
process, a 19-kc pilot carrier is added. The
result is the final composite signal, oc-
cupying a frequency spectrum between 50
and 53,000 cps. It is in a form suitable for
frequency modulating the main r-f carrier
and which complies, in all respects, with
the FCC Standards.

Simultaneous SCA Subcarrier

If transmission of an SCA subcarrier,
(for multiplexing) centered on 67 ke, is
desired, it can be added to the composite
signal. This subcarrier requires spectrum
space between 59.5 and 74.5 kc. Whatever
the combination of subcarrier signals added
together to modulate the main carrier, the
peak deviation must not exceed the stand-
ard *75 kc.

An additional requirement applies to the
SCA signal whenever simultaneous SCA
and stereophonic transmission is desired.
Any spurious components from the SCA
subcarrier signal must not exceed a level
which is 60 db below 100 per cent modu-
lation of the r-f carrier, in the frequency
spectrum between 50 and 53,000 cps. To
meet this requirement, additional selective
filtering of the SCA signal is required.

RCA Design Protects SCA

The RCA BTS-1A Stereo Generator is
designed to be added to an established line
of FM exciters (RCA Type BTE-10B, for
example) and transmitters. This exciter
equipment was originally designed to han-
dle main-carrier programming plus multi-
plex programming (several subcarriers)
with excellent performance characteristics.
It is of prime importance that the addition
of a stereo subcarrier not degrade this
performance, and, for the most part, the
FCC has foreseen this problem and has
set down appropriate specifications.

However, in RCA’s tests, certain addi-
tional requirements have been found nec-
essary to fully maintain a proper level of
quality. One such requirement relates to
the permissible amount of spurious signal
present in the SCA channel (67 kc =8 kc)
as a result of the presence of the stereo
subcarrier (38 kc =15 kc). Good engineer-
ing practice dictates that equipment design
should limit the effects of such spurious
signals to be 60 db or more below the nor-
mal programming level in the SCA channel.

Early field tests by NSRC (National
Stereophonic Radio Committee) and later
confirmed in laboratory systems tests at
RCA, indicated that crosstalk was indeed
a vital factor in composite performance of
a stereo-plus-SCA system, and that not
only the transmitting equipment, but also
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the receiving equipment must be carefully
designed and constructed if it is to avoid
adding serious deficiencies to the signal-
to-noise ratios. The systems work in the
RCA laboratories brought out several help-
ful suggestions on receiver design, which
are now being incorporated in most SCA
receiving equipments.

The transmitter, however, should be the
strongest link in the system. In view of
the possibility of excessive crosstalk from
the stereo subcarrier into the SCA sub-
carrier spectrum, a particular effort was
made to reduce the spurious components
above 53 ke, even though not specified by
FCC Rules. It seems desirable, for instance,
that any spurious component above 57 kc
should be attenuated to a level 50 db or
more below the level of the 67-kc SCA sub-
carrier frequency in order to provide a 60
db signal-to-noise ratio in the SCA channel.

Filter for 70 db Attenuation

Means for removal of the unwanted com-
ponents above 33 kc are more easily ap-
plied and are more effective in some sys-
tems than in others. In the ordinary switch-
ing system, the filter for removal of the
spurious components is a 53-kc low-pass
network. This type of network lacks the
ability to remove components above 53
ke to the degree possible in the method
used in the RCA BTS-1A Stereo Generator.
The BTS-1A uses a symmetrical bandpass
filter to confine the L — R (DSB) com-
ponents within the 38-kc =15 kc region.
Thus, response is maintained at =1.5 db

the relative delay between the channels so
that the two signals may be properly re-
combined to form the composite stereo sig-
nal. If exact compensation were not
achieved, L vs. R separation at the receiver
would be somewhat degraded. A very
satisfactory solution was found, using the
symmetrical bandpass filter and time-delay
networks. with practical manufacturing
tolerances, they maintain an L vs. R sepa-
ration of better than 30 db and, at the
same time, provide excellent spurious-
signal rejection.

Monophonic AM Simulcast

The ability to matrix provides additional
advantages in the system selected for the
BTS-1A. An AM transmitter can be fed
simultaneously from the L 4 R output
provided in the BTS-1A.

On-Air Reliability

Fail-safe operation results in that any
failure in the BTS-1A does not take L 4 R
program modulation from the main carrier
of the FM transmitter, since no critical
active components are used in the L 4 R
portion of the unit. In the worst possible
case, only the stereo effect is lost. A further
advantage is that the matrixing system
permits a design using a minimum of active
components (only two electron tubes), thus
providing very high reliability.

Equipment Description

Figure 3 shows a simplified block dia-
gram of the stereo generator and exciter
portions of the FM transmitter. It can be

ADAPTER
LEFT, BTS-1A (M1-560004)
BTE-I0B| 10-wATT
STEREO F-m |R-F outeur
AUDIO [SUBCARRIER| comPoSITE TO TRANSMITTER
ainr | CENERATOR SIG:AL EXCITER | AMPLIFIERS
T L+
L-R(DsB)
19KC PILOT
SCA INPUT

through the stereo generator and the FM
Exciter. This filter has considerably nar-
rower overall bandwidth than a 53-kc
low-pass filter, and thus achieves at least
70 db attenuation in the SCA frequency
spectrum.

The bandpass filter causes an absolute
time delay through the L — R (DSB)
channel, the magnitude of which is deter-
mined mainly by the steepness of the sides
of the response characteristic. Therefore, a
time-delay network is inserted in the
L + R signal path to delay the L 4 R an
identical amount and thus compensate for
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FIG. 3. Simplitied block diagram of the sterec
generator and exciter portions of the FM trans.
mitter. Note that the SCA subcarrier connects
directly to the . The adapter unit )l

the audio-inpul transf in the i

seen that the new BTS-1A is intended for
use with the RCA BTE-10B FM Exciter.
For stereo operation, a simple input-
adapter kit replaces the audio-input trans-
former in the exciter. This adapter allows
the wideband composite signal to be fed
directly into the exciter input by extending
the low frequency response to about 5 cps,
to eliminate the need for variable phase-
adjusting networks to meet the =3 degree
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maximum phase-shift requirement at 50
cps. The adapter increases the high-fre-
quency response to 75 kc. (If, in addition
to stereo, it is desired to transmit an SCA
subcarrier, connections are made to the
BTE-10B subcarrier input in the usual
manner.)

Figure 4 is a block diagram of the
BTS-1A Stereo Subcarrier Generator. This
generator uses standard 75-microsecond
networks to apply pre-emphasis to both
the L and R channels independently. The
pre-emphasis networks are designed to
work from a 600-ohm source into a 600-

The L 4+ R information is subsequently
fed to a time-delay network (see Fig. 6).
This network is a low-pass device which
is terminated in R18, a 600-ohm resistor.
Across this resistor an L 4 R signal ap-
pears delayed approximately 350 micro-
seconds by the time-delay network. An
output is provided for the L 4+ R signal
at terminal J3. Figure 7 shows the mode
of connection for the parallel feeding of
an AM transmitter.

The L — R signal is connected to a diode
quad, which consists of four germanium
diodes (see Fig. 6). This diode quad, con-

rejection by compensating for slight dif-
ferences in the diodes of the quad and the
transformer (T6) following the quad. Due
to the close proximity and the matching
of the diodes in the quad, the ring modu-
lator is highly independent of ambient
temperature variations. The variation in
the amount of carrier rejection is in the
order of only a few db over a temperature
range from —20 to 445 C.

The L — R (DSB) signal is fed into an
impedance-matching transformer and a
bandpass filter. The bandpass filter has a
bandwidth of 36 kc (3 db points) with a

CRYSTAL |agic REGENERATIVE| g
OSCILLATOR DIVIDER 2]
power ['05Y-REG. , PHASE
—————
17, 208 | SUPPLY AMPLI-
. 6.3 V. AC
oV%LzTgo | osv. |savac 105V 83V.AC TUDE
STEREO-MONO
Env) 38KC J\/R_ELAY
L-R (DsB) i
LeFT | PRE- INPUT L-r| RING Bsm'?r::s ]
EMPHASIS| TRANSF. MODULATOR - |
23-53KC $
AMPLITUDE (/__l
MATRIX
..TO EXCITER
C+R
TIME L-R(0sB)
riguT | PRE- | | [INPUT L+R Y 19 KC PILOT
MPHASIS TRANSF. [" NeORK

L+R OUTPUT
FOR AM SIMULCAST
IN MONO

FIG. 4. Simplified block diagram: Type BTS.1A Stereo Subcarrier Generator. Note that the unit employs only two active
circuits (indicated by supply voltage inputs). Since all other circuitry is passive, the utmost in reliability is achieved.

ohm load impedance. Input transformers
are provided for purposes of isolation and
impedance-matching.

The functioning of the matrix can be
visualized in Fig. 5. This is an ordinary
bridge circuit with a 300-ohm resistor in
each leg. If the left and right channels are
applied across the two diagonals of the
bridge as shown, the L - R signal appears
in two legs and the L — R signal appears
in the other two legs. In the actual BTS-1A
circuit, the 300 ohm resistors are replaced
by half windings of transformers T3 and
T4 respectively (see Fig. 6). These half
windings are connected in series to pro-
vide a 600 ohm source impedance of the
L 4+ R and L — R signals. Resistors R21,
R22 and R23 (see Fig. 6) are provided so
that each diagonal offers an impedance of
333 ohms, and also to provide a method
for balancing the matrix.

nected as a ring modulator, is basically a
double-pole, double-throw switch. Depend-
ing on the polarity of the biasing voltage,
(in this case, 38-kc) the switch is thrown
{from one position to the other as indicated
in Fig. 8. This reverses the L — R signal-
voltage polarity at the rate of the switch-
ing frequency. The switching frequency
is derived from the crystal oscillator. The
resultant of the L — R signal being
switched at a 38-kc rate is illustrated in
Fig. 9. This waveform contains the de-
sired L — R (DSB) signal, in addition to
amplitude-modulated components with car-
rier frequencies of 114 kc, 190 kc, etc.
Practical L — R (DSB) also contains
small amounts of even order harmonics at
76 ke, 152 ke, etc.

A balance control, R20 (see Fig. 6), is
provided in the modulator circuit. This con-
trol permits adjustment of the carrier-
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center frequency of 38 kc. This filter
eliminates all harmonic components (below

FIG. 5. Simple bridge circuit aids in visualizing
the function of the matrix circuit in the BTS.-1A.
Actually, the BTS:1A uses a transformer mairix
for increased fidelity and reliability (see text). The
matrix mixes left. and righthand signals for sub-
sequent processing within the stereo subcarrier
generator.

ALL RESISTORS
300 N

47



www.americanradiohistory.com

vi
7643

51 Js

FIG. 7. D phasi k for use at the
L + R output of the BTS 1A for simulcasting an
AM transmitter with a monophonic signal.

L-R Hg iamo PASSI %
I G T

FIG. 8. Swiiching analogy of the ring modulator
(diode quad). When the 38-kc sine wave is in one
polarity. the upper situation exists: when the 38-kc
polarity reverses, the lower situation exists.

mix left- and righthand signals
prior to signal processing.

FIG. 10. Intensity relationships of
the spurious componenis gener-
ated in the BTS-1A. In every
case, spurious componenis are
well below the levels suggested
by good engineering practice.
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ON BTS-IA EQUIVALENT)
- ploys a transformer matrix fo

Any spurious components in a frequency
range from 57 kc and higher are attenuated
to a level of 70 db below 100 per cent
modulation of the main carrier. This is 50
db below an SCA subcarrier with a modu-
lation percentage of 10 per cent (see Fig.
10). The bandpass network (see Fig. 6) is
terminated with resistors R16 and R17
which total 3600 ohms. At this point, an

FIG. 9. Drawing of the
waveform at the output of
the diode quad. This repre-
sents the L — R (DSB) sig-
nal. (The modulating wave-
i form, in this case. is a
|| sub-multiple of 38kc.)
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L — R (DSB) signal is present. This
signal is added to the L + R signal ap-
pearing across R18. In order to match the
amplitude of both signals properly, the
L — R (DSB) signal is adjustable through
R16.

The composite signal has a 19-kc pilot
signal added to the L 4R and L — R
(DSB) signals. This 19-kc pilot appears
across a resistor, R15, which is connected
in series with the L + R and L — R
(DSB) R18 and R16. The three signals
L 4+ R, . — R (DSB) and the 19-kc
pilot are added together thus forming the
composite signal. The composite signal is
available, for test purposes, on the front
panel, at J9.

Waveform appearing at BTS-1A ouipui

FIG. 11.
indicating prop hasing of the 19-kc pilot. (See
text) The upper waveform represents & modulat-
ing frequency which i8 not a sub-multiple of
38-kc, while the lower waveform shows a modu-
lating frequency that i3 an exact sub-multiple
of 38-ke.

A system using a composite signal to
directly modulate the transmitter rather
than individual L 4+ R and L — R (DSB)
portions has several advantages. First, it
is easy to adjust modulation percentage
and pilot phasing. Waveforms for this pur-
pose can be observed on’an oscilloscope
without FM detection. Figure 11 shows a
waveform obtained with proper phasing
of the 19-kc pilot. To obtain "this wave-
form, equal signals, out-of-phase, are fed
into the left and right inputs of the gen-
erator. The top waveform in Fig. 11 rep-
resents a modulating frequency which is
not a sub-multiple of the carrier frequency,
while the bottom waveform of Fig. 11
shows a modulating frequency being an ex-
act sub-multiple of the carrier frequency.
The upper waveform in Fig. 12 shows in-
correct phasing with a pilot carrier approxi-
mately 45 degrees out-of-phase, and the
lower waveform of Fig. 12 shows correct

FIG. 12.
of pilot carrier. The carrier is approximately 45
degrees out-of-phase. The lower waveform shows
correct phasing with either left or right signal only.

Waveform showing incorrect phasing

phasing with either a left or right signal
only.
Monophonic Operation

To operate monophonically, part of the
series connection of R18, R16, and R1S5
is short circuited through relay K1 (see
Fig. 6). This relay can be actuated locally
or remotely: locally by switch $2, and re-
motely by short-circuiting contacts 15 and
16 of J5. For stereo operation, relay K1
is energized and the short circuit across
R15 and R16, will open. Another relay
contact closes and applies power to pilot
light DS2 indicating that the subcarrier
generator is in the stereo mode.

The 38-kc crystal oscillator can be
varied 2 cps by capacitor C2; however, the
oscillator normally requires no adjustment.
This 38-kc signal can be checked at test
point Jé.

The 38-kc signal is amplified in the
triode section of VI and then applied to
the ring modulator. The 38-kc switching
frequency does not contain any compo-
nents at 19 or 57 kc. Both these compo-
nents, if present, would be very difficult
to remove from the composite signal, since
they are very close to the edges of the
bandpass-filter response characteristic.

The required 19-kc pilot signal is ob-
tained by feeding the 38-kc oscillator signal
to a regenerative divider V2 (see Fig. 6).
The divider is very stable, maintaining
lock-in over synchronizing-voltage varia-
tions of 40 db, and plate voltage variations
in excess of 50 per cent. The output of the
divider can be checked at test point J7.
The amplitude of the 19-kc pilot frequency
can be varied using R15, while the phase
of the pilot can be adjusted by means of
L2. With amplitude adjustment (R1S5)
fully CCW, the amplitude of the pilot
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frequency, appearing in the composite sig-
nal, is attenuated at least 60 db. This
facilitates the precise adjustment of the
rejected 38-ke carrier signal.

It is imperative that correct pilot phase
be maintained, since all demodulating sys-
tems display a certain amount of sensitivity
to phase errors. Should the pilot phase
error be == 90 degrees, a left-to-right chan-
nel reversal will occur. The amplitude of
the pilot can be adjusted to give modula-
tion percentages between 0 and 15 per cent
of the main carrier.

Silicon Rectifier Power Supply

The power supply of the BTS-1A utilizes
silicon rectifiers to provide 105 volts dc
for tubes V1 and V2.

A break-down diode (CR6) is provided
to maintain the plate voltage at 105 volts
=35 per cent. This voltage can be checked
at test point J8. The power transformer
(T8) also provides 6.3 volts (ac) to oper-
ate relay K7 and the heaters of V1 and V2.
The subcarrier generator can be operated
on any line voltage between 106 and 128
volts ac and 197 to 251 volts ac at 50
or 60 cycles through the tapped-primary
power transformer (T8).

A bandpass filter is provided for in-
stallation in the BTX-1A Subcarrier Gen-
erator in the event the BTX-1A is used
simultantously with the BTS-1A for
simultaneous stereo and SCA transmissions.
The purpose of this filter is to remove any
components (at the BTX-1A output) be-
low 53 kc, to a level of 60 db or lower,
relative to 100 per cent main-carrier modu-
lation. This prevents interference from the
SCA channel into the stereo subchannel.

Two connections are necessary to attach
the filter to the BTX-1A. The filter is a
bandpass type with a 67-kc center fre-
quency and a total bandwidth of 17 kc.
The use of the bandpass filter is necessary
due to the introduction of the stereo sub-
channel. This causes a slight increase in
harmonic distortion and a certain amount
of synchronous AM of the SCA channel.
These are unavoidable effects within the
framework of the standards, and are more
pronounced at the higher modulating fre-
quencies. At 400 cycles, harmonic distor-
tion at the SCA subcarrier generator output
is in the order of 2 per cent; at 5 ke,
approximately 5 per cent.

The stereo generating equipment de-
scribed above, operating in the prescribed
manner, is capable of putting an excellent
stereo or stereo/SCA signal on the air
when operated in conjunction with any of
the current line of RCA FM transmitters.
The design objective, that the transmitter
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should not be the item that limits quality
in the overall stereo system, has- been
achieved. This leaves a good margin for
operational latitude and progress in design
of stereo receivers.

Measurement Criteria
for Proper Stereo Operation

An FM-transmitting facility which
broadcasts only monaural programming
can be measured and adjusted through
only a few sets of relatively simple opera-
tions made with a modulation monitor and
a distortion-meter set-up. However, with
stereo or stereo-and-SCA programming, the
complexity of the composite signal requires
more precision in measurement techniques
and operational adjustments.

Commercial Stereo Adapter (H. H. Scott
335 or the Fisher MPX-100)

Distortion Analyzer

Oscilloscope with vertical amplifier hav-
ing a response from d-c to 300 kc.

Dummy load for exciter output.

It is assumed that all equipment has
been properly aligned according to the
instructions supplied by the manufacturer.
To determine the audio frequency response
of the transmitter part of the stereo system,
switch the STEREO ON-OFF switch in
the BTS-1A stereo subcarrier generator
to OFF. Terminate J2 with 600 ohms.
Feed a signal to JI and measure response
with the regular station monitor in the same
way as would be done in a standard proof-

Ji
LEFT BTS-1A -
STEREO [J4 _ Jaol BTiM'“ J103 DUMMY
J2 |SUBCARRIER LOAD
—_—
RIGHT | GENERATOR EXCITER
| ) Jioz
Js
UBCARRIER BW-73A |43
J301 |GENERATOR F“xg:ﬁ::ﬁ" DET. OUT
(67KC SCA)
T 1
8 9
AUDIO
0SCILLATOR STEREO
ENERATOR 0SCILLOSCOPE Dﬂ;”g'z:: ADAPTER
30-15000CPS), o (SEE TEXT) Lo (see TEXT)
[exsvne | { '
L R
ouT ouT
DE-EMPHASIZED
FIG. 13. Block diag ot the i t setup used to

make systems and equipment-performance tests. (See text.)

BW-73A

¢ (SEE TEXT)

8
—.—{'.—.
FM MULTIPLEX
ANALYZER
MONITOR 9 e

DISTORTION

I .

FIG. 14.

The detailed methods of measurement
presented here should assist the broadcaster
to operate in full accordance with the ap-
proved standards, even in the face of re-
ceiver field troubles, and with a full under-
standing of equipment function.

The arrangement of equipment required
to make the measurements is shown in Fig.
11. The equipment itself consists of:

Audio Generator (with distortion less

than 0.1 per cent).

RCA Type BW-73A FM Multiplex

Monitor or other suitable monitor

50

Schematic of low-pass filter used in the measurement of signal-to-noilse ratios.

of-performance check. Select an input-
audio amplitude to produce approximately
1 volt peak-to-peak at test point J9.

The L 4+ R frequency response is ob-
tained in this manner. The L — R fre-
quency response is not measured directly
since the L vs. R channel separation
measurement will provide this information
indirectly. L + R channel distortion can
be measured using the same methods em-
ployed at a regular proof of performance
measurement. (To measure L — R [DSB]
distortion, a wave analyzer is required.)

www americanradiohistorv com

Signal-to-Noise

When measuring the S/N ratio, only
components in a range from 50 and 15,000
cps should be read. The necessity to extend
the low-frequency response of the exciter
to about 5 cps has resulted in random
variations below 50 cps of significant mag-
nitude due to the AFC action within the
exciter. The components below 50 cps may
cause erroneous S/N readings unless they
are removed from the spectrum measured.
Noise components above 15 kc are quite
effectively removed by the de-emphasis
network and do not materially affect the
S/N reading.

When making S/N measurements, other
components such as the 19-kc pilot, L — R
(DSB) components, the suppressed 38-kc
carrier or an SCA subcarrier must be re-
moved by separate means or by placing
the STEREO switch of the BTS-1A in the
OFF (MONO) position. To remove the
SCA subcarrier, switch §302 of the BTX-
1A subcarrier generator to OFF.

To remove components below 50 cps,
one should proceed as follows: With a 50
cps tone fed into the BTS-1A (JI or J2,
STEREO switch in OFF) and its level
adjusted to give between 30 and 100 per
cent of modulation, set the distortion
analyzer to read O db using the distortion
and noise output of the FM monitor. Then,
insert a capacitor at the input of the dis-
tortion analyzer (see Fig. 14). Select a
value for this capacitor that will reduce
the db reading by 3 db. In this manner,
a high-pass filter with a 6 db/octave slope
and a 50-cps cut-off is effectively inserted
to reject the low-frequency components.

Stereophonic Balance

The measurements described up to this
point do not differ materially from meas-
urements taken at a regular proof-of-
performance check. To assure proper
stereophonic balance one should proceed
as follows:

1. Apply 400-cps signals of equal am-
plitude and opposite phase at a level
of 410 dbm to JI and J2 of the
BTS-1A Stereo Subcarrier Generator,
Adjust L2 to obtain waveform shown
in Fig. 9. (Set PILOT AMPLITUDE
fully CW, STEREO switch to ON,
observe waveform at test point J9.
Use 400-cps signal to externally syn-
chronize oscilloscope.)

Note 1: Whenever measurements are
made to determine voltage or wave-
form of a composite stereo signal ex-
treme care should be used to prevent
capacitive loading of the circuit. This
loading may unduly attenuate higher
frequency components of the com-
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FIG. 15. Upper waveform displays a modulating
frequency that is an exact sub-multiple of 38-kc:
the lower waveform represenis a random differ-
ence between the two frequencies.

posite signal leading to maladjust-
ment with subsequent loss of separa-
ration. For this reason a low capacity
probe should always be used with an
oscilloscope.

Note 2: Many discriminator-type FM
demodulators have built-in RC net-
works which provide a 6 db/oct.
roll-off above 20-kc. These tuners are
not usable for a stereo system unless
the discriminator is redesigned.

2. With oscilloscope connected to J9 set
L — R (DSB) AMPLITUDE to re-
semble Fig. 15, giving a straight base
line. Feed 400 cps at 410 dbm to
J1 only.

3. Disconnect J4 from BTE-10B exciter
and connect directly to the receiver
stereo adapter. Turn PILOT AMPLI-
TUDE to about 34 of fully CW.

4, Connect distortion analyzer to left
(A4) output of the receiver stereo
adapter and adjust gain in the adapter
and distortion analyzer for 0 db
reading.

5. Connect distortion analyzer to right
(B) channel and adjust adapter “Bal-
ance” control for minimum output.
A typical reading would be —35 db.

6. Connect J4 to J401 in the BTE-10B
Exciter and the stereo adapter to a
suitable monitor or a tuner designed
for stereo operation. Without chang-
ing the “Balance” setting of the re-
ceiver adapter, advance L — R
(DSB) AMPLITUDE for minimum
reading from the R channel output of
the adapter. (See Note 2 of Step 1.)
Only a slight readjustment of L — R
(DSB) AMPLITUDE should be re-
quired.

The RCA Type BW-73A Multiplex
Monitor will correctly measure total modu-
lation percentage by a composite signal.
However, many FM monitors presently in
use will not properly indicate this modula-
tion percentage, in that the meter indication
will be lower than the actual percentage.
The reduction ratio depends on the phase
relationship of L and R input signals.

A way to overcome this monitor limita-
tion is to connect an oscilloscope to test
point J9. Place the STEREO ON-OFF
switch to the OFF position and apply 400
cps at +16 db to L or R input connectors
of the BTS-1A. Adjust the audio input
until 100 per cent modulation is read on
the modulation monitor. Observe the verti-
cal deflection on the oscilloscope. A peak-
to-peak value of 1 volt is to be expected.
When the 400 cps tone is replaced by
mono- or stereo-program material, the
oscilloscope deflection can be used to
monitor modulation percentage by visual
observation.

Simultaneous Stereo and SCA

Figure 10 shows the spectrum distribu-
tion through a BTS-1A Stereo Generator,
BTE-10B Exciter, and a wide-band moni-
tor. The indicated limit on spurious re-
sponse applies to any possible combination
of 1. and R signals giving 90 per cent total

-8 BE.714 P SUTFLEY RONTOR

FIG. 16. The Type BW-73A Multiplex Monitor. A
new instr desi d for itori

of FM transmitters h:mdlinq stereo and/or SCA
programming.

modulation. Spurious components above
57 kc are sufficiently small so that a S/N
ratio of 60 db in a 67 kc SCA demodulator
may easily be attained.

Tests were conducted to determine the
crosstalk (main to SCA channel) capability
of a laboratory system using a modified
commercial receiver. Modulation percent-
ages were selected as follows: 10 per cent
for the SCA subcarrier, 9 per cent 19-kc
pilot, 81 per cent L + R plus L — R
(DSB) components.

L and R-channel phasing was varied
from 0-360 degrees and relative amplitudes
between O and 1, thus encompassing any
possible steady-state condition. Figure 17
shows the gamut of the readings taken.
The lowest readings were obtained (1) with
L or R-only signals below 9 kc, and (2)
above 9 kc with equal in-phase signals to
L and R inputs. S/N on the SCA channel
was —73 db relative to +7.5 kc deviation,
exclusive of 60 cps hum.

Crosstalk

It should be noted that the crosstalk,
with modulating frequencies of 9 kc and
lower, is at principally the same frequency
as the modulating waveform or its second
harmonic. However, with modulating fre-
quencies above 9 kc, the crosstalk consists
of low-frequency-beat components which
are only slightly attenuated by the de-
emphasis network and produce unintelligi-
ble crosstalk . . . often referred to as
“monkey chatter.”

Since many multiplex receivers now used
in SCA service were not designed to meet
the severe requirements of simultaneous
SCA and stereo transmissions, addition of
stereo programming to existing SCA opera-
tions may result in cross-talk problems.
However, receivers having the necessary
bandpass and band rejection characteristics
are now available. RCA transmitters have
performance characteristics which insure
that their contribution to crosstalk will
be negligible.

FIG. 17. Plot of the levels of lk d ined in a lab y system. (See text.)
SCA SUBCHANNEL PASSBAND:200-6000CPS
/2750 T
< L=R ||
@ -54 e g { +L=R
R A SRS

; SRS

-58 i =t e = b |
z I o \
< L] ‘\""’:)‘)/ W
S 2| a1 40 'L :
- T 7k \ =1L ONLY
3 - ol I
< -66 i I }
0 -7 i
[74] b - |
g-70 == - i
(8]

-7 ] ]

. 100 1000 10000 20000

MAIN CHANNEL MODULATING FREQUENCY IN CYCLES PER SECOND

wWWWwW americanradiohistorv.com

51


www.americanradiohistory.com

NEW RCA MODULATION
AND FM-MULTIPLEX MONITOR

Type BW-73A Instrument Provides Convenient
Means to Monitor and Measure the Various
Aspects of Multiplexed-Transmitter Performance

by HOWARD J. SHAY

Broadcast Transmitter Engineering

The sales potential and public acceptance
of FM multiplexing have had a stimulating
effect on the broadcast industry. Already
some 400 stations are operating with Sub-
sidiary Communications Authorizations.
Multiplex stereo-casting is now a reality.
FM-Stereo promises to be the most sig-
nificant advance in broadcasting since the
introduction of multiplex itself.

The Type BW-73A FM Multiplex Moni-
tor, as shown in Fig. 1, is a device that
provides quantitative information neces-
sary to help the multiplex broadcaster emit
high-quality transmission. The BW-73A is
FCC Type-Approved as an FM-Broadcast
Modulation Monitor, and. when used in
conjunction with a suitable, approved, fre-
quency monitor it constitutes a complete
FM-station monitoring facility.

BW-73A FM MULTIPLEX MONITOR

Cu e e sTION BV CUBCANEIE
© ™
—
Canale LevaL

FIG. 1.
for itori and
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Two Operational Modes

Generally speaking, the BW-73A oper-
ates in two modes. The first, as a full-time
monitor for three aspects of multiplex
operation: total main-carrier modulation;
subcarrier deviation of the main carrier,
and subcarrier modulation in percent. In
the second mode. it serves as an accurate,
high-quality, measuring device for all main-
and sub-carrier characteristics.

Employed as a monitor, the left-hand
meter (see Fig. 1) reads main-carrier de-
viation by either of the two sub-carriers.
The right-hand meter indicates total main-
channel modulation (main, plus stereo,
plus SCA) or, subcarrier #1 modulation
or, subcarrier #2 modulation or, the mod-
ulation on a directly-injected subcarrier.
A f{ront-panel switch permits convenient

Type BW-73A FM Multiplex Monitor. a convenient instrument
ring multiplexed-transmitter performance.
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selection. A flasher (between the meters)
indicates modulation peaks in any of these
services. The threshold of this flasher is
adjustable to permit maximum flexibility
in operation. This flasher is a peak indi-
cator and responds to short modulation
bursts of 5 milliseconds (0.005 sec.) and
shorter. This is considerably faster than the
response of the modulation meter which
uses standard FCC ballistics. The flasher
feature allows the operator to set modula-
tion level so that short peaks of modulation,
ordinarily undetectable on the meter, do
not cause over-modulation and its attend-
ant distortion, crosstalk, etc.

Output terminals for aural monitoring
are located at the rear of the instrument.
Additionally, the subcarrier waveform is
conveniently made available, at low im-
pedance, for general station checks such as
frequency measurements, etc. A stereo sub-
carrier signal, which consists of the 38-kc,
double-sideband-suppressed-carrier, L—R
component and the 19-kc subcarrier fre-
quency, is also available at a rear-mounted
output jack. An optional stereo adapter is
required to derive the left- and right-stereo
signals.

When used as a test instrument, the
BW-73A works with the station’s distor-
tion-and-noise meter. Measurements may
be made of main- or sub-carrier distortion;
signal-to-noise; frequency response and the
all-important crosstalk factor (the ap-
pearance of modulation on the measured
channel as a result of its presence on
another channel).

BW-73A Description

The unit is designed for instrument-
case or standard-rack mounting. It occupies
only 14 inches of rack space. The me-
chanical layout is a result of a survey of
station engineers’ preferences as to ease
of operation. servicing and calibration. The
tubes are removable from the rear with
no exposed ‘“hot points” (see Fig. 2). The
front panel is side-hinged to permit access
to the chassis underside without shut-
down. thus retaining the usefulness of the
meters and controls (see Fig. 3).

Control Facilities

All essential controls of the BW-73A are
on the front operating panel. These include
modulation and deviation meters—with
their associated selector switches—and a
flasher lamp. Control functions include an
audio-muting defeat switch, a modulation-
polarity switch, and a power switch.

With reference to the block diagram
shown in Fig. 4, the rf-input signal is in-
jected on a 50-ohm line and the level
(100 millivolts nominal) adjusted accord-
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ing to the meter indication. This input level
allows the monitor to aid in overall trans-
mitter measurements and yet rejects spuri-
ous or unwanted signals. The oscillator is
crystal-controlled and operates at 10.7 mc
above the rf-input frequency. The mixer
stage is followed by two stages of broad-
band 1F’s and a discriminator. The suc-
ceeding amplifier output is switch-selected
for the choice of the appropriate monitoring
mode. The subcarrier filters are plug-in
units to allow fast and convenient addi-
tion of subsidiary services or frequency
changes, should the need arise. The sub-
carrier chain employs two double-anode
zener diodes in cascade thus assuring sta-
bility of the limiting level. At this point,

FIG. 2.
crowded tube and component layout with rf
and if stages across top, power supply at
bottom with audio and subcarrier sections in
center.

Rear view of BW-73A. Note un-

the FM wave is applied to the pulse-
counter detector where it is demodulated.
The residual subcarrier is absorbed, in the
low-pass filter, and the remaining audio
signal drives two separate amplifier stages.
The first of these amplitiers de-emphasizes
the modulation, and this output may be
used for distortion measurements and/or
aural monitoring. The second amplifier
stage drives the peak-modulation-indica-
tor stage and the VTVM-type modulation
meter. The VIVM stage is compensated
against meter zero-drift. The self-contained
power supply employs electronic regulation.

Performance Characteristics

The signal-to-noise ratio is 65 db from
the reference level at the distortion-meter-
output terminals when measuring main-
channel or subchannel characteristics.

Distortion is less than 0.5 percent be-
tween 30-15,000 cps on main-channel
modulation, and the frequency response is
within 1 db using 75-microsecond de-
emphasis. When checking the sub-channel
for distortion and frequency response, the
band-pass filter is replaced with the adapter

provided. In this service, the distortion is
less than 1 percent from 30-6,000 cps, and
the frequency response is within 1 db using
75 microsecond de-emphasis.

The main-to-subchannel crosstalk is
down 60 db in the frequency range from
30 to 15,000 cps at 85 percent modulation
from the 7.5 kc subchannel reference.

Summary

The BW-73A serves the F) broadcaster
in several different, vet related. ways. In
one mode. it serves as a full-time modula-
tion monitor for all three aspects of multi-
plexed-transmitter operation. In the sec-
ond mode, it is an accurate, high-quality
measuring instrument for all main- and
sub-carrier characteristics.

The mechanical design permits rack
mounting—requiring only 14 inches of rack
space—or mounting in an accessory cabi-
net for use as a table-top instrument.

FIG. 3.

Swing-aside front panel provides access
to the chassis underside. This feature allows ex-
omination of circuitry while instrument remains

in rack.

FiG. 4. BW.73A Block Diagram showing the signal circuits of the instrument. The internal power
supply employs electronic regulation of B voltages 1o prevent line-voltage changes from
alfecting performance.
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TV Camera of the Sixties!

After five years of intensive development and two years of field testing, the TK-60 advanced
studio TV camera is here! Big picture 42 image orthicon pickup tube combines with stabilized
circuits; ease of camera set-up, and simplicity of operation to make it every inch the TV Camera
for the “sixties”. Here's a great new monochrome camera that's sure to be a success with
producers and station-men alike! The TK-60 produces pictures of sensationally new quality...over
extended periods, without alignment delays. You can control contrast and moad as never before.
You can produce tapes and live commercials that show the client's product in sparkling,

life-like detail, with effects not possible on any other camera. Where striking picture quality

can mean stepped-up product sales, this is the camera that "says it" and “sells it" best!

See the RCA Broadcast Representative for the complete story Or write RCA Broadcast

and Television Equipment, Building 15-5, Camden, N. J.

Distinctive silhouette of ‘‘TK-60",
television studio camera that's

vears ahead in performance. THE MOST TRUSTED NAME IN TELEVISION
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—does a big job for our members”
says NORMAN E. CASH, President, TV Bureau

*Since we have an RCA TV Tape Recorder, sales managers
of stations can go before their TV Cameras and tape reviews
of their programs, personalities and opportunities—then send
them here for playback before reps and prospective adver-
tisers. Our conference room with closed circuit facilities can
be used to present sales pitches with the impact of TV itself.
As a result, one station made a $30,000 sale . .. one rep’s
sales totaled $150,000. .. a station group sold $65,000 worth
of television . . . all through our RCA TV Tape Recorder.”

You’re really shooting for sales when you use RCA Taping
equipment. With RCA, you get superb picture quality and
outstanding operating convenience, in a completely matched
line of equipment, for finest all around performance. Regard-
less of what model you choose, you know that it is backed by
superior engincering and service. Call the RCA Broadcast
Representative with complete contidence. Or write RCA Broad-
cast and Television Equipment, Dept. O-22, Building 15-5,
Camden, New Jersey.

The Most Trusted Name in Television
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RCA
SERVIGE

keeps all your
AM, FM, TV
equipment
in top
condition !

NI N AN

Your audience demands a superior signal which
requires top performance from all your station equip-
ment. RCA Broadcast Service is planned to assure
you of meeting this objective. More than 80 years
in the broadcast industry have provided a back-
ground of solid service experience.

Take advantage of the following services offered
by RCA:

Video Tape Recorder Services
Installation supervision plus contract or demand
service (color or black-and-white).

Antenna System Measurements

Including newly developed R.F. pulse analysis,
impedance or VSWR and resistance measurements
for evaluating performance.

Transmitter Performance Measurements
Test and tabulation of performance data for mono-
chrome or color, visual and aural transmitters.

Installation Supervision
Transmitters, studio equipment and antennas.

Equipment Repair Service

Repair or complete overhaul of transmitters, TV
cameras, microphones, pick-ups, consoles and related
broadcast equipment.

TV Projector Service

The RCA Planned Service Program provides sched-
uled preventive maintenance plus replacement parts
and emergency service.

Complete Antenna Inspection

Mechanical inspection plus impedance, resistance
and high voltage measurements.

Microwave Service

Signal to noise, frequency response, phase shift
measurements and path alignment.

This is the type of protection broadecasters have
relied on for years, the kind of protection you can
count on . . . contract or per-call . . . from the experts
in the service business, RCA Service Company.

To guard performance of all your equipment . . . sim-
ply telephone one of the following field offices:
Atlanta (phone 799-7291), Chicago (WE 9-6117),
Camden (GL 6-7984), Hollywood (OL 4-0880). Or
contact Technical Products Service, RCA Service
Company, A Division of Radio Corporation of
America, Bldg. 203-1, Camden 8, N.J.

The Most Trusted Name

K@ in Electronics
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Designed to work together electrically and mechanically,
RCA Matched TV Sy assure i picture quality
and equipment stability. RCA is the only manufacturer
that designs and builds t tched TV S

The Most Trusted Name in Television
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Don’t miss another year of color.
Go to your RCA Victor dealer to-
day and see the “Mark 8 Color
TV—the crowning achievement of
RCA Viclor’s eight years of proved
performance in homes like vours
from coast to coast.

You’ll see the RCA High-Fidelity
Color tube, proved in use to bring
you a picture up to 509, brighter
than any previous color tube and
the “New Vista” chassis with the
super-powerful tuner that delivers

&;é%\t} See your RCA Victor

Its twice as thrilling

tiy

in COLOR

--i' o

And youtre twice as smart to choose new
RCA VICTOR "MARK 8" COLOR TV

unsurpassed performance in both
color and black and white pro-
grams. Enjoy ever-increasing color
programs on two great networks
plus local programs from leading
independent and network affiliated
stations. See “Mark 8” at your
RCA Victor dealer.

“Mark 8" Color TV costs as little as $495—
manufacturer’s nationally advertised price,
optional with dealer—for Fraser, not shown.
Slightly higher some areas West. South.
UIIF optional extra. Prices, specifications
subject to change

- Dealer and say “Show Me!”

s -

www americanradiohistorv com

See Walt Disney’s “Wonderful World
of Color” Sundays, NBC -TV network.

The Most Trusted Name in Television
Tmk(s)®
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