A HOWARD W. SAMS PUBLICATION

SEPTEMBER 1965/75 cents

J

Broadcast Engineering

i the technical journal

of the broadcast-

lcommunications industry

i it T Y

Pari)

TURSKEY A
PUTS YOU N 7] 29 FASTER
MOST E£Ca loMCAL

M OOME |

: ‘.-‘u ‘!L 5

4

m
N
(3]

)

.“
s 4

.
sl
AN 0 S A

8.
LY

Je RS DB Rl Lghiiee . B (e

x
N

gy '® W =0\
%
7,
=
e N
-t



www.americanradiohistory.com

' DROPOUT COMPENSATOR
¢

NOW ALSO FOR HELICAL SCAN VTRs

= Forget about dropouts — use 3M’'s Mincom Video Tape Dropout
& | Compensator, available only from Riker. People call the Dropout
| Compensater indispensable because of the fast, sure way it elimi-
nates Jerceptible dropout effect in video tape playback. This com-
pact module saves on production takes, especially on commercials,
and is compatiblz2, naturally, with all color and black-and-white
VTR equipment. Prevents cumulative dropout effect on video-to-
video dubbing. And, of course, the Dropout Compensator helps you
put a superior picture an the air from any tape, old or new. All the
major tape centers have one. Shouldn't you? Phone or write for
details today.
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It started about a year ago, when Sarkes
Tarzian introduced an automatic pro-
grammer for television. A few were
skeptical. There were many questions,
naturally, for nothing so sophisticated in
television automation had ever before
been attempted.

Now, experience confirms it.

Tarzian's APT-100C is the mosi ver-
satile television programming system in
existence. In fact, performance of the
APT has been so sensational, we invite
you to try to stump it. We're confidant

WAIT FOR THE REVOLUTION

this solid state computer can handle any
programming problem you have—better,
faster, and smoothar than you ever
thought possible. Fact is, it has never
been possible . . . befors,

A special purpose computer, APT-
1000 was designed solely for total and
flawless television programming. it can’
panic, prime time or any time. Easy
operation develops an operator confi-
dence that shows up in improved effi-
ciency and quality of programming.

Television programming now enters a

|
!

TELEVISION PROGRAMMING=IT’S HERE

new era . .. for even while tf 2 com-
plexity of operations continues to in-
crease, a greater competence znd sig-
nificant cost reduction become possible
with APT.

If Automatic Programming fcr Tele-
vision sounds phenomenal .., yot should
see it in action. All it takes is a call or
letter. And ask, tco, for details on Tar-
zian's revolutionary new TASCOM, the
digital computer which solves those
costly and time-consuming traffic-avail-
abilities-scheculing problems.

S AR KES TARZI AN

BROADCAST EQUIPMENT DIVISION

Circle Item 2 on Tech Data Card
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Telemike Exclusive: Built-in Monitor Facility*

Now, with three readily interchangeable sound tele-probes,
similar in principle to changeable telephoto lenses, you can
‘zoom' in from varying distances for the precise sound you're
after. The 18-inch probe may be used for ‘close-ups,’ as far
back as 75 feet from the sound source; the 34-inch probe
from 150 feet. A 7-foot probe is optional for distances be-
yond 150 feet.

*The most unique feature, a Sony exclusive, is the built-in,
battery powered, sclid state monitoring amplifier in the
pistol grip handle, which assures the operator that he is
transmitting the source with pin-point accuracy.

OTHER FEATURES, OTHER USES: The new Sony F-75 Dyramic Tele-
Microphone is highly directional at the pcint of probe, with exceptional
rejection of side and back noises (35 to 40 db sensitivity difterential).
Recessed switching allows quick selection of impedances (150, 250 and
LOK). The vuniform frequency response, conirolled polar pattern, and
unprecedented rejection of background noise eliminates feecbagk inter-
ference in P. A. systems.

The complete Sony F-75 Tele-Microphone includes two sound frobes, 18
and 34 inch lengths, monitoring pistol grip handle and the Sony dynamic
headset, all in a velvet-lined compartmentalized carrying case for less
than $395.For specifications and a catalog of the complete line of Sony
microphones, visit your nearest Sony/Superscope franchised czaler, or
write: Superscope, Inc. Dept. 52, Sun Valley, Calif. The best soun= is Sony.

s ON Y SUERSGUPE The Tapewsy to Stereo -

Circle Item 3 on Tech Data Card
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* SOUNDS THAT SELL...
START ON
 FAIRCHILD TURNTABLES!

For over 25 years FAIRCHILD RECORDING EQUIPMENT
CORPORATION has been supplying to quality-oriented broadcast
studios throughout the world, the uitimate in “engineered-in-depth”
turntables. The continuing search for better quality has rewarded
FAIRCHILD with a reputation for unsurpassed performance.

Realizing the vital fact that your station’s turntables are the
heart of your station's sound has prompted FAIRCHILD to introduce
a series of unique belt drive turntables. These turntables provide
truly inaudible rumble, wow and fiutter coupled with a minimal
moving parts design for low low maintenance and high reliability.

Now FAIRCHILD offers three distinctively designed quality turn-
tables to serve the broadcast industry...three new FAIRCHILD
turntables unsurpassed in quality, performance -and durability to
give your station the sound that sells!

FAIRCHILD MODEL 750 — Three-speed 16” {urn-
table handles {P's, 45's and 78’s. Unique cueing
pad for easy slip cueing, and torque characteris-
tics of the drive system, allows startups from
standstill in Y3 turn (slip cue factor). The belt

drive system allows turntable to be in a “‘ready” FAIRCHILD MODEL 755 — & 12” turntable with
state at all times—no 1dlers to disengage or ad- 2 basic speeds — 33 and 45. Unique 2-belt
just. Noise-free to operate close to open DJ mic- system provides high starting torque coupled
rophone. Available in black or new warm walnut. with low low rumbte and imperceptable wow and

flutter. The FAIRCHILD 755 is an ideal quality
answer for your turntable reouirements -— high
performance design—compact and economical.
High reliability and low mairtenance parform-
ance have been part of the FAIRCHILD 755
design reputation for several years. Avatlable in
black or new warm walnut.

i FAIRCHILD 676A TRANSISTORIZED PREAMP —
Complements turntable performance by provid-
ing optimum accurate equalized output from
FAIRCHILD MODEL 750-2 — Same outstanding any moving magnet or moving coil cartridge.
performance as basic FAIRCHILD 750 with 2 Contains NAB or flat equalization curves, with
speeds (33 and 45). Provides !deal 16” turn- individual gain control easily accessible and
table where 78's will not be used. Available In operable during operation. Singie or stereo
black or new warm wainut. (676A2) version.

FAI R c H ' I D RECORDING EQUIPMENT CORPORATION
10-40 45th Ave.. Long Island City 1, N.Y.

Circle Item 4 on Tech Data Card
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LETTERS

to the editor

DEAR EDITOR:

There is a typographical error in my
article "What to Do in Tower Emer-
gencies” in the April 1965 issue of
BROADCAST ENGINEERING. In the
expression for X, in Fig. 4 on page 80.
the last term should be Zs* instead of
Zs. The correct expression should read:

25 Bl 2 B
X = +\/— (RatXp) -2

GEORGE M. SKLOM
Associate, Walter F. Kean
Consuiting Radio Engineers
Riverside. Hlinois

DEAR EDITOR:

In June 1964 you published an article
describing a solid-state chopper for mon-
itoring video modulation ("Solid-State
Chopper for Modulation Checks,” June
1964 BE. page 26). With the addition of
a 1000-ohm, Y2w carbon resistor con-
nected between the collector of Q8 and
—6 volts as a load. this unit becomes
an excellent VIT keyer for a video-test
signal generator requiring 4 to 5 volts to
key. The generator output is bridged
across the program line or used to source
terminate, depending on the system in
use at your station. R-15 in the chopper
unit is made variable (a 50,000-ohm pot
is suitable) to facilitate proper timing of
the VIT signal.

ROBERT E. L'ROY
Transmitter Supervisor, KLRN-TV
New Braunfels. Texas

We've been gratified by the reader ac-
ceptance of the solid-state chopper. Our
thanks to Bob for suggesting this addi-
tional use for the unit. The partial sche-
matics below show where the modifica-
tions are made.—Ed.

| @t : @

100pf 10060

-t

Q8

10K

-6V
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Just send this page to CBS Labora-
tories. We will send Audimax and
Volumax to your station. If you want
to send them home after 30 days, we
will pay the freight. But if you want
to make your station their permanent
home, all you do is pay $665 each.

At the end of that period, chances
are you will be so sold on Audimax
and Volumax you will want to buy
them.

September, 1965

We'll do

a month’s work
for you

And you should. After all, they can
increase your program power 8 times.

Solid state Audimax is an auto-
matic level control years ahead of
the ordinary AGC. By automatically
controlling audio levels, it frecs engi-
neers, cuts costs and boosts your
signal.

Volumax, also solid state, out-
modes conventional peak limiters by
controlling peaks automatically with-

Circle Jtem 5 on Tech Data Card

out side effects. By expanding effec
tive range and impreving reception
it brings in extra advertising revenue
We can afford to give Audimax
and Volumax away free. Because we
know they're so good, most peoplc
can’t afford to give them back.

e

LABORATORIES

Stamford, Connecticut. A Division of
Columbia Broadcasting System  Inc,
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Voild! thisisit! ... successor to the famous 351 series

100% SOLID STATE AG 350
by | AMPEX

This is the one the industry has
been waiting for! . ..

Ampex, reknown far and wide for the work-
horse 351 recorder/reproducer, has an-
nounced its thorobred AG 350 entry into
the solid state race . . . and it looks like a
sure winner at the starting gate!
Note these significant changes:

IN THE ELECTRONICS . . .
e adjustments accessible from the front
e plug-in type equalizers throughout

e new low frequency reproduce
equalization adjustments

e new compact panel measuring
5%4” x 19” x 812"

e 100% solid state; transistors of plug-in
type for easy serviceability

IN THE TRANSPORT . . .

e automatic equalization switching when
speed change is made

e head gate opens wider for easy editing
and threading

e new function mode control panel and
switches for additional operator con-
venience

e ferrite type erase heads

PLUS...Two brand new console cabinets
to choose from . . . console with
electronics overhead (doghouse
type) freeing transport to be tilted
to various operating angles . . . or
. . . console with electronics below
for greater compactness.

Models start as low as $1750.

The new AG 350 is now available. Certain models in stock; 30-60
day delivery for models not in inventory. Write for full specifica-
tions and price information.

|
\ ‘ / Custom console work our specialty.
upio™ '/ P. 0. Box a1
COUSTICS, / EQUIPMENT CO. M ares Gode 214
!

AN 4-2437

Distributor for: A.D.C. / AP.L / Atlas / Beyer / Cannon / Cinema / Electro-Voice / EM.T. / Fairchild / Gotham /
Langevin / Lowell / Metal Works / Miratel / McIntosh / Nagra / Neuman / Pultec / Rek-O-Kut / Universal Audio / Vega

Circle Item 6 on Tech Data Card
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The soundest sound in FM is the new sound of GATES

i —-———"_" i
= r 20 6

POWER UP...
SPACE Down

with the Gates |
all-new 20,000-watt

FM transmitter
Model FM-20G

Here's top power at lowest per hour operating cost in a compact
Space-saving cabinet arrangement. The new Gates FM-203G provides
maximum installation fiexibit:ty. Power supply is 1009 solid-state
and only one 4CX-15,000D ceramic tetrode delivers 20,000 watis
output. This brand-new Gates FM-20G Transmitter is ancther rea-
sor why the soundest sound in FM is the new sound of Gates.

Send today for completﬂ descripticn and specifications.

m GATES

CORPORATION

GATES RADIO COMPANY
A Subsidiary cf
Harris-Intertype Corporation

QUINCY, ILLINOIS 62302

Offices: New York, Houston, Los Angsles, Washington, D.C.
Export: Rocke International Corporation, New York City
In Canada: Canadian Marconi Company, Montreal
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Cooperation — Latent theme of CATV Convention

Denver, Colorado, July 18-23, 1965—
On the wide plateau along the upper
reaches of the South Platte River, a long
stone’s throw from the Front Range of
the Rocky Mountains and not many
miles from the Continental Divide, this
mile-high city witnessed this week a
gathering of nearly 2000 under the ban-
ner “14th Annual Convention of Com-
munity Public Servants’—the 14th An-
nual National Community Television
Association (NCTA) Convention took
over the Denver Hilton Hotel.

If any one factor stood out, it was
that this was a working convention. Sys-
tems owners, several broadcasters, equip-
ment manufacturers, and representatives
of FCC and certain telephone companies
—all gathered and conferred to formu-
late exactly the problems facing the
wildly growing CATYV industry and to
devise solutions.

Days of strenuous meeting, planning,
and learning were followed, however, by
nights of well planned entertainment—
a welcoming cocktail party Sunday night
by TV Digest publisher Al Warren; a
Western ranch party by Jerrold, with
entertainment by Rocky Starr’s Western
Band, girl fast-draw artist Willie Ses-
sums, the Koshare Indian Dancers, psy-
chologist and mind-reader Chan Canasta,
and the Parrish Square Dancers; a Ha-
waiian luau by Ameco, with Hawaiian
band, Tahitian dancer, plus food and
drink from the Islands; a Discotheque
au Go Go every night by Entron; sev-
eral cocktail parties sponsored by various
manufacturers; professional entertain-

ment, such as Paul Ford and Mimi
Hines sponsored by Entron, The King
Family by Viking, Ray Bloch Orchestra

by Forest H. Belt

and The Taylors by Aberdeen Co. and
Tape-Athon Corp.; plus various outings
and tours sponsored by companies and
local or state associations.

Hats are off to the committee who
planned this affair. Organized—in coop-
eration with the NCTA Washington staff
—by Bill Daniels (cover photo, in red
coat), of Daniels & Associates, well
known CATYV broker, the planning com-
bined convention seriousness with vaca-
tion liveliness for the families of at-
tendees. Daily programs for the ladies
and special arrangements for the chil-
dren contributed the ingredients for ‘a
successful family outing.

Work for the NCTA executives began
on Friday, July 16, with three days of
meetings—Pole Line Committee, Budget
& Audit Committee, ETV Committee,
Membership Committee, Associate-Mem-
ber Committee, Ladies’ Convention
Committee—plus Executive Committee
meetings and two days of meetings by
the NCTA Board of Directors.

By 3:00 PM Sunday afternoon, July
18, most of the ninety exhibitors had
their booths ready for the official open-
ing of the Convention. In the exhibit
area just off the hotel lobby, registrants
jostled each other for a look at the lat-
est equipment and services offered by
manufacturers. The photo groups show
activity at several of the booths.

Monday, July 19

Work began after a breakfast hosted
by Wyoming CATYV operators, when
system operators heard the Annual Re-
port of the Chairman of NCTA, Bruce
Merrill.

www americanradiohistorv com

Chairman's Report

Mr. Merrill recapped the hiring of
former FCC Commissioner Frederick W.
Ford as NCTA President effective Jan-
uary 1, 1965. He further analyzed the
posture of CATYV today: There are pres-
ently 1600 systems operating in 48
states, representing an increase in the
past year of 200 or more systems. Appli-
cations are pending in at least 800 more
communities. The gates are down and
the flood is ready to start. In the way
of this flood, however, stand certain
major adversaries—the FCC, the NAB,
copyright syndicates, and on the side-
lines the telephone companies.

Reviewing the year, Mr. Merrill men-
tioned six states in which Public Utility
Commissions considered taking over
CATV regulation—Nebraska, Nevada.
North Dakota, Ohio, Oklahoma, and
Pennsylvania; of these, Ohio decided.
“no,” while decisions in the others are
still pending. State legislatures in 13
states also considered making public
utilities of CATV systems: Connecticut,
Idaho, Maine, Minnesota, Missouri, New
Jersey, New York, Oregon, Pennsylvania,
Rhode Island. Vermont, West Virginia,
and Arizona. Only in Connecticut did
the law pass; in that law it was further
stipulated that Connecticut CATV sys-
tems must pay 6% of their gross profits
to the state. Legal attacks will be insti-
tuted on both phases of the law. In New
Jersey and Vermont, legislation is still
waiting to be acted upon, so the result
cannot be predicted accurately.

Next, Mr. Merrill discussed extensive
and, to NCTA, futile negotiations with
NAB, but iterated willingness to talk
further at any time. He insisted “only
that public interest be the criterion for

BROADCASY ENGINEERING
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any restrictions, and that damage to the
public interest be proved in evidentiary
procedures.”

The FCC’s First Report and Order in
the microwave dockets was described as
“arbitrary, cumbersome, inequitable, un-
justified, and ill-advised.” The NCTA
Chairman feels “as if (CATV operators)
are being offered up as a peace offering
by the FCC to the broadcasters.”

The new copyright-law revision—
which has drawn attention from all
facets of publishing, writing, and broad-
casting—came in for a share of attention
in Chairman Merrill’s address. Briefly,
the right of CATV systems to rebroad-
cast programs without royalty payments
is at stake. NCTA is actively presenting
their case before Congress.

On telephone companies: “This was
the year when the nation’s giant tele-
phone systems awoke, like one of the
three bears, and said, ‘Somebody’s been
building CATV systems on my poles.’
We're here to tell them that somebody’s
going to go right on building CATV
systems. We started this industry. We
proved the need for our service and we
have shown the public what we can do.
We're not going to allow any ten-
billion-dollar-a-year giant to stop us or
slow us down.”

On Ratings

In a workshop meeting well attended
by system operators, discussions of rating
services for CATV seemed to hover
closely around the idea that broadcasters
and CATYV operators should work more
closely together for their mutual benefit
instead of fighting each other. George
Blechta of A. C. Nielsen Company and
George W. Dick of American Research
Bureau indicated the kind of informa-
tion their companies need if their audi-
ence research activities are to be depend-
able in the field of CATV.

Mr. Blechta pointed out the impor-
tance of program analysis and viewing-
habit analysis among the 1,700,000
homes served by cable systems, and ex-
plained the problems Nielsen encounters
in counting noses in these markets. Be-
sides the difficulties inherent in develop-
ing accurate viewer statistics among
CATYV subscribers, the importance of
ratings to both CATV operators and
the stations their systems carry was
made clear. The Nielsen executive
enumerated the following facts the rating
company needs from CATV operators if
it is to evaluate accurately tabulations
among CATV viewers: (1) What com-
munities, large or small, are served by
your system? (2) What stations, by call
letter, does your system receive, and on
what system channel does your sub-
scriber view each? (3) If any one system
channel is used to carry more than one
station, exactly what days of the week
and what hours is each station carried?
(4) What type of protection, if any, do
you provide any station against network
duplication? Nielsen needs this informa-
tion about every CATV system in
operation,

George W. Dick, president of Amer-
ican Research Bureau, expressed the

September, 1945

viewpoint that ‘“public interest,” on
which CATV operators and broadcasters
base their arguments, is best uncovered
by audience research that estimates not
only which stations can be received but
which are regularly watched. He de-
scribed the method used by ARB for
measuring TV audiences, which is sim-
ilar to the Nielsen method—both com-
panies use viewer diaries. Since CATV
subscribers are considered somewhat
heavier viewers than ordinary, special
methods must be used to analyze their
viewing habits.

ARB has been working with broad-
casters for several years developing
sampling-control techniques adequate for
projecting CATV viewer statistics; spe-
cial analysts at ARB handle the prob-
lems created by altered channel numbers
and nonduplication agreements. Mr. Dick
urges CATYV operators to join this coop-
erative effort by supplying the stations
they carry (and ARB, too, of course)
with adequate information on the extent
of their operations.

Particularly pertinent to CATYV opera-
tors (and broadcasters) are these com-
ments by Mr. Dick: “Some of you . . .
don’t see yourselves as part of the broad-
casting industry. On the other hand, I
am sure the great majority of you recog-
nize that you are part of the vital and
dynamic broadcasting industry, an indus-
try that couldn’t have grown to such
great proportions if it did not have one
whale of a lot of cooperation from
everyone concerned with it.”

Some ways audience rating can help
CATV operators: (1) It would help to
know which stations and programs your
subscribers value as reasons to remain
subscribers. (2) If FCC does control
CATY, expanding your services may de-
pend on justifying the need of viewers
for additional television in your area.
(3) If copyright laws eventually include
CATYV payments, you should pay on the
basis of what you actually do deliver,
not merely what you could deliver. (4)
The same holds true if Section 325 of
the Communications Act is amended so
you have to pay stations instead of copy-
right owners. (5) If you win your argu-
ment that you are contributing to a sta-
tion’s circulation, which is already in-
cluded in determining copyright fees for
the station, you'll need to know how
much additional circulation you are con-
tributing. (6) Suppose your services even-
tually include program origination, and
you become sellers of broadcast time;
you’ll need audience research the same
as present broadcasters do.

Mr, Dick summed up by enjoining
CATYV operators and broadcasters, “I
know some of you may not be palsy-
walsy but, for auld lang syne, please
cooperate. You CATV pioneers are
meeting here in the West where the
word ‘pioneer’ still is meaningful . . .
those pioneers found that survival de-
pended in large measure on cooperating
with each other . . .”

Congressman Oren Harris

At lunchtime, well over 1,000 NCTA’-
ers were found listening to a speech by

www americanradiohistorv com

the Honorable Oren Harris, Zrkansas
member of the U. S. House of Repre-
sentatives. Representative Harri: reiter-
ated his feeling of the justice of 4is con-
troversial bill, H.R. 7715, particularly of
the part which states: “. . . it -hall be
the purpose of this part (of th: Com-
munications Act) to give the people of
the United States access to the greatest
particable diversity of local, retwork,
educational, and other televisica pro-
grams.”

The Arkansas Congressman c:lled to
mind Dr. Martin H. Seiden’s report (the
controversial Seiden Report) whizh esti-
mated that 16 million homes-—about
28% of the population—do not have a
viewing choice from among th: three
national networks, and then opined that
much of the objection amorg broad-
casters is motivated by fear of clianging
the status quo, of encroachment ¢ 1 what
they consider their exclusive rrarkets.
Congressman Harris feels that Congress
should determine the degree and extent
of regulation to be exercised over CATV
by the federal government, while the
FCC should limit its activities in CATV
to recommending to Congress :pecific
legislation which would then becirme an
integral part of the national cornmuni-
cations policy.

On duplication: “I can see sorse rea-
son for prohibiting the carry:ag by
CATV of programs prior to the time
when such programs are carried tv local
stations; I can see little, if any, reason
at all in imposing on CATV lim tations
with regard to duplication Foilowing
broadcasts by local stations.”

On cooperation: “I challenge :ll seg-
ments of the industry to work tugether
toward this important objective (a na-
tional television policy) and to d» their
utmost to bring to an end the bickering
and dissension which now prevail. One
or the other segment may feel th:i their
separate interests may be best serred by
holding on to the status quo. . . . Such
attitude in my opinion is contrary to the
best interests of the American jreople,
and it is also contrary to the enlight-
ened self-interest of the individuil seg-
ments of the communications indastry.”

Sales, Sales, Sales

After lunch, systems managers at-
tended a forum on SALES. J Fred
Weber, vice-president for sales at Amer-
ican Cablevision Corp., delivered a
paper on the use of direct (face-tface)
sales for selling CATV connections to
prospective subscribers; he includid fig-
ures and examples to drive horwe the
profit point of this type of selling

John F. Gault, vice-president o! Tele-
vision Communications Corp., 1o the
theme of “You've Got to Beli:ve It
Yourself,” expostulated two basic com-
mandments of cable-TV success: (1) Get
them on the cable, and (2) Keer them
on the cable. To accomplish both, the
system operator must provide for the
CATY viewer (a) good pictures, (b) good
service, and (c) variety of service. Fur-
nishing these, the operator-owner and
his salesmen must “believe it them-
selves” if they are to sell effectively.
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Robert H. Berger, sales VP for Na-
tional Trans-Video, told seminar at-
tendees they had “Better Sell It Today."”
In a most informative address, Mr. Ber-
ger passed along idea after idea for pro-
moting, advertising, and selling CATV
connections. He divided systems into
three categories for purposes of selling:
mature systems. those which have
reached the saturation point where the
cost of further sales is high; middle-
ground systems, where direct selling and
promotion are necessary and profitable;
and new systems. where with advance
publicity many sales are to be had
merely for the asking, and selling costs
are at a minimum. Mature systems can't
be abandoned, however, for selling is
necessary to maintain the saturation
level in the face of a normal attrition
and turnover of subscribers.

Tuesday, July 20

Following an “Arizona” breakfast, a
brace of speakers taught system owners
about the financial aspects of CATV
business, particularly in the area of
financing. Ralph Fratkin. CPA from
Philadelphia, started the morning's bill
by speaking on taxes and how to look
for tax advantages when buying or sell-
ing CATV systems.

Financing Systems

James F. Ackerman, finance-company
executive from Indianapolis, dwelt on
certain advantages of obtaining system-
expansion and development dollars from
a commercial finance company. One sig-
nificant reason cited was that a finance
company looks at the future cash flow
of a system when gauging loan-worthi-
ness, while other lending institutions are
more inclined to consider the initial cap-
ital investment. Thus. Mr. Ackerman
pointed out, the system owner can bor-
row needed funds without necessarily
signing away his equity in system assets,
nor restricting the management of his
company unnecessarily.

Alvin H. Hartman, vice-president of a

small-business investment company, ex-
plained details of financing through his
type of firm. SBIC's, of which there are
more than 700, will provide capital for
system development quite liberally, but
they usually want part ownership in the
system—they are interested primarily in
loaning equity or “risk” funds. Mr. Hart-
man assured system owners. however,
that an SBIC seldom is interested in con-
trolling their companies. merely in pro-
tecting its usually sizeable investment.

Bank financing received attention in
the address of William R. Putnam, bank-
ing executive from New York. Mr. Put-
nam enumerated reasons for the careful
and cautious policies of banks when
making loans to industries such as
CATYV. Because the money involved be-
longs to depositors, operations are
closely regulated. As a result, bank lend-
ing has historically been limited to
short-term notes against collateral such
as inventory, crops. and so forth. Re-
cently, however, some banks, especially
smaller ones. are participating more ag-
gressively in term loans, Bankers are
also inclined to judge business health by
the balance sheet, Mr. Putnam com-
mented; with a business whose cash-flow
turnover is as rapid as that of CATV
operations, the balance sheet may mean
little unless special bookkeeping proce-
dures are followed. His banking firm,
when analyzing a CATV loan applica-
tion. considers: (1) How much have the
owners already invested? (2) What po-
tential does the bank's CATV consultant
see for the service area? (3) What man-
agement ability and character does the
applicant offer? (4) Can the loan be re-
tired in six years or fewer?

President Ford's Address

At luncheon, following a half-hour of
jollity led by FCC Commissioner (and
able comedian) Robert E. Lee, members
of the press were introduced briefly.
Frederick W. Ford, president of NCTA
since January 1965, then addressed the
membership. Mr. Ford posed some inter-
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esting statistics: As of July 1, member-
ship in NCTA comprised 565 operating
CATV systems, serving 962,862 sub-
scribers. With 77 systems under con-
struction, members will soon operate 642
systems.

He then outlined three major policy
problems facing CATV, as he views
them: (1) federal jurisdiction, both legis-
lative and administrative; (2) pole-
attachment contracts and CATV activ-
ities of telephone companies; and (3)
copyright legislation. He went on to
describe steps NCTA has taken in each
area to protect the interests of NCTA
and the viewing public. Mr. Ford men-
tioned the nearness of agreement with
NAB on the matters of regulation, and
expressed regret at the failure of nego-
tiations to date.

Particularly significant are these re-
marks by Mr. Ford: “We welcome the
participation of our natural allies—the
broadcasters—in the CATYV industry and
in NCTA. We hope that neither the
FCC nor the broadcast industry will
oppose the entry of CATV operators
into the broadcast field. . . . I truly
believe that both industries can and will
grow and expand together, if the proper
cooperative attitudes are adopted, and
that out of the conflict that exists today
and the fair competition which CATV
fosters between stations will emerge a
stronger nationwide television system,
with better programs and clearer pic-
tures and the increased confidence of
the American people.”

CATV Viewpoints

The afternoon panel session had as
its topic. inevitably—"CATYV, Its Prob-
lems and Solutions.” The three most
recognized problems—telephone com-
panies, FCC, and copyrights—were
brought up and discussed at length, with
some added attention given to the public
image of CATV. In fact, E. Stratford
Smith, of the law firm of Smith & Pep-
per in Washington, D. C., ventured that
“if we could solve (the need for im-
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proved public relations) adequately, the
other (problems) would be relatively
easy.”

Marcus Bartlett, vice-president of Cox
Broadcasting Co. which has interests in
both broadcasting and CATYV, digressed
from the usual angle to point the finger
at some of CATV’'s “self-made prob-
lems™: (1) Failure to insist on standard-
ization of cable equipment; (2) failure
to establish good relations with broad-
casters from the beginning; (3) failure to
establish good public and political rela-
tions during CATV's growth: (4) mis-
takenly allowing the “Pay-TV" tag to be
hung on CATV; (5) failure to quench
the myth that CATV is a gold mine;
and (6) failure to recognize the need for
federal regulation before it was forced
on the industry. He further insisted that
another key problem is the lack of facts
about the many questions raised in
FCC’s Notice of Inquiry. Mr. Bartlett
noted that the true answers to this latter
problem can best be derived by CATV
and broadcasting interests working to-
gether.

Climaxing the panel session was a
statesmanlike address by Max D. Paglin,
of the law firm of Grove, Paglin, Jas-
kiewicz, Gilliam, and Putbrese of Wash-
ington, D. C. Mr. Paglin suggested a
course of action for both the CATV op-
erator and the broadcaster, which
should help resolve some of their differ-
ences. The CATYV industry will be help-
ing its subscribers, the broadcaster will
be helping himself and his public, and
both will be helping the government,
said Mr. Paglin, if they make every ef-
fort to cooperate in gathering all avail-
able information and data.

Some of Mr. Paglin’s key remarks:
*“. . . the CATYV industry must convince
itself and then convince the broadcasters
and the FCC that it truly believes the
only valid national policy is one which
envisages an integrated system of wire
and radio to serve the nation's needs for
television programming efficiently and
adequately. Secondly, it must persuade
itself that the broadcast industry is not
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an enemy, but a natural ally. Only by
(CATV and broadcasters) joining forces
and crossing over into each other’s
camps—where appropriate—will the peo-
ple of this country be assured of the
multiple-choice television they are de-
manding and to which they are entitled.”

Mr. Paglin’s theme was one of “Dual
Development.” The television broad-
caster, by entering CATV, can add to
his coverage area. . . .” “The CATV
operator . . ., already has the nucleus
of local support for a broadcast opera-
tion. . . .” “The broadcaster and the
CATY operator . . . have a particularly
sobering responsibility because of the
unique potentialities and powerful im-
pact of the medium (television) in
which they work. For the same reason,
they have also a rare opportunity for
contribution to the overall advancement
of our democratic way of life. It is up
to (both) to go out and grasp this
opportunity.”

Wednesday, July 21

This day opened with a series of ad-
dresses which undoubtedly made ears
burn at the Federal Communications
Commission. John P. Cole, Jr., in a pep-
pery and documented commentary on
the FCC’s attitude toward CATV,
charged that the FCC hasn’t taken the
trouble to obtain sufficient facts to jus-
tify the conclusions in their First Report
and Order 38 FCC 683 (1965). Other
speakers included W. H. Borghesani, Jr.,
who analyzed the multiple considerations
facing FCC, CATV, and the microwave
industry in the matter of frequency allo-
cations in the microwave-relay spec-
trum; and Morton L. Berfield, who sug-
gested that the Fairness Doctrine of the
Commission gives CATV owners a right
and a means to defend on the air any
accusations brought justly or unjustly by
television broadcasting stations.

I.uncheon was topped by an address
by David M. Snow, president of Na-
tional Fducation Sciences Corp. He
spoke on ETV as an affiliated service’
of CATV, and intimated how extensive

www americanradiohicetorv com

and vast are the possibilities for the
imaginative CATV entrepreneur who in-
cludes educational and instructioral tele-
vision facilities in his system t> serve
schools as well as commercial and enter-
tainment needs. Mr. Snow’s talk was the
subject of much conversation aiter the
luncheon meeting was adjourned

On Thursday, technical sessip1s cov-
ered topics such as: Measurement of
Noise and Cross-Modulation, Amplifier
Specifications and System Performance,
Envelope Delay, AGC, and Syst:m Re-
liability. The afternoon sessicns were
divided into two sections—Transmission
Lines, and Systems and Antennas, The
former covered Sweep Testing of Co-
axial Cable, Coaxial Cable Performance
for CATV, Microwave by Wire (G-Line),
Pressurized Cables, and Undeizground
Cable Installation Techniques. The latter
section included Color TV, Prob ems in
Line-Powered CATV Systems. oaxial
Jumpers, and A Parabolic VHF An-
tenna for CATV.

Recap

Just as CATV owners and eperators
were noticeably present at the ™ ational
Association of Broadcasters Comvention
in late March, broadcasters were con-
spicuously represented in this National
Community Television Associatéon gath-
ering. More of this interminzling—
to see and understand problems that
very often are mutual—is destined as
time passes and members of both groups
cease regarding one another as “the
enemy.” Many enlightened companies
are now engaged in both methods of
providing entertainment services to the
viewing public. Why not? There is appar-
ently money to be made either way, pro-
viding the public is willing to waich and
support the media. The time shouldn't
be far off when both factions will devote
themselves to providing—together. by air
and by wire—a nationwide sysiem of
high-quality television entertainm:nt for
every U. S, citizen. Progress in that
direction was made in Denver #is week.

A
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INTRODUCTION
TO STUDIO ACOUSTICS

Perhaps your programs are ac-
companied occasionally by extra-
neous, interfering sounds — from
trucks, typewriters, or talkers, for
example. Or possibly you are plan-
ning new studios. In either case,
it will help you to consider various
design methods and criteria for en-
suring adequate noise control and
for optimizing the acoustical prop-
erties of the studios.

A well designed broadcast studio
should be “sound proofed” so that
the background noise level is very
low. Quietness is especially impor-
tant in an announcer’s booth or in
a small studio used for intimate talk
or music productions. The control
of reverberation time is equally im-
portant, to avoid programing that
sounds cither too lively or too dead.
High-fidelity “live”” programing —
particularly for FM stereo—ob-
viously requires an excellent design
in which the acoustics are con-
trolled from at least 50 to 15,000
Ccps.

Acoustical engineering has de-
veloped rapidly in recent years.
Architectural building specifications
and acoustical properties can now
be planned together and the latter
predicted with reasonable accuracy.
Equipment is readily available for
making detailed and accurate meas-
urements. The final design is fre-
quently compromised from the

-
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Fig. 1. Noise-rating curves (Kosten and
Van Os) for three different environments.
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and BE Consulting Author — Some of

the important principles of acoustics

as applied to studio design.

acoustical standpoint, however, by
economic, architectural, and aecs-
thetic considerations.

A number of terms occur in

acoustics that are unfamiliar and

confusing to the newcomer. Some
of these will be introduced as re-
quired, but the discussion that fol-
lows will be kept as uncomplicated
and practical as possible. Though
sound waves bend more readily due
to wind, temperature, or obstruc-
tions, in many respects their propa-
gation characteristics are similar to
those of electromagnetic waves at
radio frequencies.

Acceptable Noise Levels

Reliable data have been obtained
concerning the desirable maximum
noise levels in different environ-
ments. Fig. 1 shows three conser-
vative noise-rating curves recom-
mended by Kosten and Van Os
for broadcasting studios and for a
private office. Other published fam-
ilies of noise curves have been con-
structed in various ways, but all of
them generally agree with only a
few decibels of difference, notably
at the higher frequencies.

In Fig. 1, the sound-pressure
level in decibels is plotted against
the mid-frequencies of the recom-
mended standard octave bands for
convenience in comparing the
curves with measurements made
using an octave analyzer. (Measure-
ment techniques will be discussed
later.) The curves are identified and
the noise rating designated as the
corresponding pressure level in dec-
ibels at 1000 cps, a convenient ref-
erence frequency. Any sound levels
that are quoted later relate to this
frequency unless otherwise stated.

The simple equation shown in
the box relates the acceptable noise
level and the other two basic de-
sign factors. Levels typical of broad-
cast station studios in quiet and
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noisy environments are shown
under the equation. They are ex-
pressed in decibels referred to a
zero level of .0002 dyne/cm?.

The required noise reduction
governs the combined transmission
loss and absorption of the walls and
ceiling — and hence the selection
of building materials, the location
of the studio, and the architectural
specifications. These will be con-
sidered later.

The actual noise level may be
assessed from measurements made
in an existing studio. Similarly, the
background noise level may be
measured in the vicinity of the
studio. It may also be predicted
based upon the levels expected
from street or corridor traffic, type-
writers, and other noise sources.

In most communities, noise levels
vary cyclically and peak regularly
at certain times. Protection should
be provided against a noise level
that is exceeded very rarely, if ever.
If two equal noise levels are added,
the increase is 3 db. If one is 6
db greater than the other, the com-
bination is only 1 db more than
the larger. Therefore, only the main
sources of noise contribute signifi-
cantly. Assume that the studios are
or will be in a noisy location —
near heavy traffic, factories, or low-
flying aircraft, for example. In such
a case the maximum background
noise level should be verified by
measurement if possible, because
predictions are imprecise.

Studio Location

Most of the noise discussed so

Existing or Acceptahie
Required Predicted Maximum Noise
Noise = Background Noise — Level
Reduction Level in the in the
Vicinity Studio
40 55 15
60 75 15
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far has been transmitted through
the air. If new studios are involved,
an obvious remedy would be to lo-
cate them as far as possible from
the noise source. The peak sound
level at the side of a busy highway
or city street is about 75-80 db.
One hundred feet away it has de-
creased by 20 db. If a noisy loca-
tion is unavoidable, the studios
themselves should be shielded from
the source of noise as much as pos-
sible — by private offices or other
similar areas.

The same reasoning applies to
the studio location relative to
sources of noise within the build-
ing. Preferably it should be some
distance from: offices equipped
with typewriters or calculating ma-
chines; washrooms; cafeteria; ele-
vator; workshop and furnace room.
The noise may be airborne from
these places along air-conditioning
ducts. It may also be structure-
borne — caused by impact or vibra-
tion and transmitted through the
walls, floors, and ceilings.

Expense and effort can often be
saved by reducing the offending
noise at its source rather than at
the studios. For example, a type-
writer may be set on a sponge-
rubber mat. For larger or heavier
machines, compression-spring
mountings may be used provided
the system does not resonate at
audio frequencies. Severe cases may
require a special box or enclosure.
Worn bearings or imbalance can
cause excessive noise in rotating
machines. Impact noise from stilet-
to heels may be reduced by lining
corridors with rubber or other resil-
ient tiling.

Soundproofing

The sound insulation of solid
materials is approximately propor-
tional to their density and thick-
ness. However, many modern
building materials are porous and
must be plastered on both sides
to obtain results comparable with
predictions based upon this “mass
law.” Nine-inch brickwork so
treated provides a loss of 50 db.
A loss of 60 db may be obtained
by using double-wall construction
with an air gap. Gaining the maxi-
mum possible loss requires that the
floor and inner wall be mounted
floating on resilient material such
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as cork, rubber, or glass wool.
Though expensive, this procedure
is very effective in attenuating both
airborne and impact noise.

Doors and windows are much
more difficult to insulate than walls.
Double doors and windows are nor-
mally essential. Two panes of glass
Y4” thick and spaced 6’ apart can
provide about 40 db of transmis-
sion loss. A narrower air gap re-
duces this loss (by up to 10 db for
zero gap), due to excessive coupling
and insufficient damping action.

It is of paramount importance
that all doors, windows, pipes, and
conduit be installed carefully to
avoid any looseness, cracks, or
holes around them. Otherwise noise
inevitably will leak into the studio.

To illustrate this point, assume
that there 1s a heavy 7" x 3" x 2”
door which by itself would provide
a sound loss of 35 db. A crack
1/10” wide along its base would
reduce the loss to 32 db.

For simplicity, the transmission
loss specifications for building ma-
terials often include an average of
the values measured at several
frequencies throughout the band.
These average values are used for
the preliminary design. Later on,
the composite loss at specific fre-
quencies is calculated to ensure that
the design satisfies the curve of
Fig. 1.

In order to calculate the com-
posite loss of the walls, doors, win-
dows, etc., their surface areas and
transmission coefficients must be
known. The latter are obtained di-
rectly from the material’s transmis-
sion loss by solving the formula:

1
loss = 10 logia
coefficient
Thus:

coefficient = 10 logy,
loss

The transmission coefficient would
be zero for a perfect insulator, or
unity for a perfect conductor. Air
approximates* a perfect conductor
of sound. (In it the sound pressure
falls 6 db as the distance from the
source is doubled—inverse-distance
law.)

Each surface area is multiplied
by its corresponding transmission
coefficient. These products are then
added and divided by the total sur-
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tace area to obtain the composite
coefficient and hence the composite
transmission loss for the rcom.
The studio sound insulation may
be improved further by lining walls
and other surfaces with altsorbent
material, such as carpeting, drapes,
and acoustic tiling. A maximum im-
provement of 5 db is possible by
this means. However, the principal
effect is to alter the reverheration
time and other sound characteris-
tics of the studio, so these m aterials
must be applied carefully. Teir use
and misuse will be discussed later.
Two important sources o studio
noise are fans and air-conditioning
systems. The air velocity should be
lower than 20 ft/sec. Suital:de fans
have well designed blades oj:erating
at a low tip speed. Air duets should
be large in cross section. Covers
and grilles should not obstiuct the
flow of air appreciably. Thz ducts
should be lined with rock *wool to
muffle the sound waves by absorp-
tion. Sheet-metal separators may be
installed in the duct, either laterally
or lengthwise, and lined to provide
additional high - frequency 2absorp-
tion and some reflection. For lining
which occupies half the cross-sec-
tional area of the duct anc has a
density of about 6 1b/ft?, th: atten-
uation will be 5 to 10 db/ft. If
necessary, a filter can be iicorpo-
rated to attenuate noise in :pecific
frequency bands to a greater Jegree.

Studio Design

The design should not only ade-
quately exclude undesired :ounds,
but should preserve the :coustic
quality of the desired sounds that
constitute the station’s ‘ive or
locally recorded programirz. For
many small radio stations this is
limited almost entirely ro the
spoken word. However, even an
announcer’s booth must be :icousti-
cally designed if it is to produce
pleasing results. The size of « studio
is naturally dependent upci pro-
graming policies and mark:t eco-
nomics. Many * studios and most
booths are quite small. The dis-
cussion that follows will concern
primarily these small rooms, though
much of it also would apply to
larger studios.

The reverberation time of a room
is the transient time in secoads re-

® Please turn to page 26
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NAB REEL-TO-REEL

by James M. Moore —A report on the

contents of the technical standard

TAPE STANDARD

The use of recorded program material
is universal throughout the broadcast
industry. This very fact makes almost
mandatory the adoption of some kind
of industry-wide standard for each re-
cording method if the advantages of
system compatability are to be realized.
Through the years, the NAB Recording
and Reproducing Standards Committee
has issued such standards. The most re-
cent are the standards for tape-cartridge
systems (see “Progress in Recording
Standards,” January 1965 BE) and the
NAB Standard for Magnetic Tape Re-
cording and Reproducing (Reel-to-Reel).

The reel-to-reel standard was adopted
by the NAB Board of Directors January

29, 1965. It is the result of the cooper-
ative efforts of broadcasters, manufac-
P 25"'

\“x

turers, recording companies, and other
interested parties. The full cooperation
of the NAB in supplying the informa-
tion for the following summary is grate-
fully acknowledged.

General Scope

Although a tape speed of 7%2 ips is
preferred for program-exchange pur-
poses, standards are also given for 15
and 33 ips tape speeds. Full-track, two-
track, and four-track systems, both mono
and stereo (for multitrack systems) are
covered.

Two classes of systems are recog-
nized: high-performance equipment and
“Special-Purpose  Limited - Performance

for reel-type systems.

primary considerations and technical per-
fection is made secondary to accomplish
this greater portability.” Naturally, this
distinction must be kept in mind when
applying the Standard.

The Standard specifies physical prop-
erties and mechanical requirements for
the tape and performance requirements
for systems. Compliance with the Stand-
ard is determined in terms of standard
tapes: annexes to the standard explain
how these tapes are made and calibrated.
Mechanical drawings of the standard
reels, response curves, and a glossary of
terms complete the Standard.

Tape and Reel Requirements

Systems.” The latter are systems in Logically enough, the Standard begins
which *“portability and weight are the by stating specifications for the tape
— s e
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Fig. 1. Dimensions specified in Standard for NAB Type A reels.
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Fig. 2. Dimensions specified in Standard for NAB Type B reels.
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Table I. Tape Length vs Reel Size

Nominal Dia 15mil 1mil  Smil
{(Reel)  (Huh) base base  base
3" 1.75” 125 2000 300/
5" 1.75” 600 900’ not

7" 2.25" 1200 1800°  rec-
10.5” NAB4.5” 2500 3600 om-
147 NAB4S5” 5000/ 7200/ mended

itself. Nominal %" sound-recording tape
shall measure .246” =+ .002” in width
and not more than .0022” in thickness.
Standard minimum lengths for various
reel sizes are listed in Table 1.

Standard dimensions are prescribed for
the reels as well as for the tape. Two
types of reel are recognized: NAB Type
A reels are metal or filled plastic reels
102 or 14” in diameter and having
a 3” center hole (Fig. 1). NAB Type
B reels are filled or unfilled plastic reels
having a 5/16"” center hole (Fig. 2). Di-
mensions are listed in Tables 2 and 3,
respectively.

Certain other specifications relate to
the tape as used in record-reproduce
systems. The tape shall be wound with
the oxide coating facing the reel hub.
Normally the start of the program
should be at the outside of the reel,
but if the tape is to be stored for an
extended period of time it should be
wound with the start of the program at
the inside of the reel.

Full-track recordings are to be .238”
+ .010” — .004” in width. When more
than one track is recorded on the same
tape, the tracks are designated by num-
ber as shown in Fig. 3. The illustra-

For two-track stereophonic recordings,
track 1 is to carry the left-channel signal,
and track 2 is to carry the right-channel
signal. The tracks are to be recorded
“with the head gaps in line and phased
for reproduction on equipment so con-
nected that when a full-track tape is
reproduced, it produces in-phase signals
in the two channel outputs.”

For four-track monophonic recordings.
the standard sequence for recording the
tracks is to be 1-4-3-2, Tracks | and 3
are to be used for recording in one
direction as the tape is unwound from
the supply reel. Tracks 4 and 2 are to
be used for recording when the tape
moves in the opposite direction. The
Standard specifies that left-channel in-
formation shall be recorded on tracks
1 and 4 and right-channel information
shall be recorded on tracks 2 and 3. A
further specification is that “tracks 1 and
3 and tracks 2 and 4 shall be recorded
with the head gaps in line and shall be
phased for reproduction on equipment
so connected that when a full-track tape
is reproduced it produces in-phase sig-
nals at the two channel outputs.”

Requirements for uniformity of tape
output are as follows: The average out-
put level at 400 cps and a tape speed
of 7% ips must not vary more than
=+.5 db throughout the reel; the output
of any given type of magnetic tape must
not vary more than =1 db from reel to
reel. The level measurement *. . . is to
be made at the NAB Standard Reference
Level' and read on a Standard Volume
Indicator (ASA Standard C16.5-1961)
with bias adjusted for maximum output
for the tape under test.”

tion also shows the important track NAB Standard Recorders
dimensions. The requirements for recording and
Table 2. Dimensions for Type A Reels
Dim Metal Reels Plastic Reels
A 3.002 + .006 —.000 3.010 + .015 —.000
B 10.500 0r 14.000 + .020 —.010 10.500 = .020
C 4,500 = .010 4500 + 015
D 3.250 + .008 —.002 3.250 = .020 —.000
E 219 + .010 —.000 219 + .013 —.000
F .109 + .005 —.000 .109 + .007 —.000
H .025 max .060 max
l .080 max .115 max
M 462 + .020 A85 + .040 —.000
N .350 =+ .005* 285 = 015
**“. . . the distance between the flanges at the hub shall not vary more than = .050” when

beyond the hatched areas . .."

on either lateral mounting surface.”

measured from the hub to the periphery of the flanges. Flange wobble shall not extend

“Reels shall be symmetrical in that they shall mount and be functional when mounted

Table 3. Dimensions for Type B Reels

NOMINAL REEL SIZE

DIMENSION 3" 5" 5" ” 7" (Tolerance) 10%2” (Tolerance)
B 2938 5000 5.000 7.000 7.000 =+.031-.000 10500 =.020
C 1750 1.750 3.000 2250 4.000 =.010 4500 =.015
H .050 .050 .050 .050 .050 max .060 max
P 1.750  1.750 2250 2250 2.250 min 4.500 min

September, 1965
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Fig. 3. Standard tape-track desicaations.

reproducing systems are divided broadly
into two classes, those for high-perform-
ance systems ({(designated “NAB Stand-
ard Recorders”) and those for ‘“Special
Purpose Limited Performance Svstems”
(designated “NAB Special Purpise Re-
corders”). The first class will be dis-
cussed now; the second class will be
covered later.

Speed

The preferred tape speed is "V ips
+ 2%, but supplementary tape speeds
of 15 and 33% ips = .2% are alss recog-
nized. Annex A of the standard describes
in some detail a method for measuring
tape speed. It consists of placing : pulley
of precisely known diameter agzinst the
tape between the capstan and tt:z head.
The speed of rotation of the pulley is
then measured using an AC-g:merator
tachometer or a stroboscope disc illumi-
nated by a neon lamp excited from the
60-cps motor supply. The meas.irement
must be made using tape having a thick-
ness of .0019” =+ .0002".

The annex suggests a pulley (having
precision low-friction bearings) with a
diameter of 1.4305” 4 .0002”  .0000".
To this is attached a strobosccpe disc
having rows of 36 and 72 dot: under
60-cps illumination (120 flashes per sec-
ond) the dot rows indicate, when station-
ary, 15 and 7Y% ips, respectively. (To
measure the 3%-ips speed, a c¢iode in
series with the neon lamp causess it to
flash at 60 pulses per second.) Tl toler-
ance limit of +.2% corresponiis to a

® Please turn to page 30

1The NAB Standard Reference Level is
defined as follows: ... that 400-cDs level
which is equal to the recorded =zvel on
the NAB Primary Reference Tape.”

‘“The NAB Primary Reference Tape is
a tape of the normal general Durpose
type which has been selected for average
characteristics of output, sensitivity, and
distortion. The 400-cps recording on it
was made at 71% ips with bias usdjusted
for maximum output, at an output level
8 db below that which produced 3%
third harmonic distortion Since
neither the tape nor the meas.irement
conditions can be duplicated exszctly in
the field, all NAB Standard Te:t Tapes
contain a 400-cps recording at tae NAB
Standard Reference Level within =*.25
db as a means for making this level
available.”
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' LINE SERVICES
FOR BROADCASTERS

A well-established truism says
we often fail to get a good look at
things with which we are very fa-
miliar; we seem to suffer from
severe nearsightedness that prevents
us from seeing the whole picture.
This is certainly true among many
staff engineers—and not a few
chiefs—when it comes to the broad
range of services offered by the ex-
tensive communication system of
the common-carrier telephone com-
panies of the United States and
Canada. Broadcasting as we know
it today certainly could not exist
without these services, yet we seem
to take the entire range of facilities
for granted most of the time. Only
when something fails do we become
aware—in this context, certainly,
not in a complimentary sense.

By far the greatest network of
communication paths is provided
by two major corporations, but
there are also many independently
operated telephone companies serv-
ing relatively limited local areas.
These smaller companies, of course,
utilize the lines and other facilities
of the major systems, and their
capabilities generally follow those
of the wider-based system. This
standardization of equipment and
operational procedures simplifies
the task of securing a wide variety
of line services from practically any
point within the continental limits
of the U. S. and Canada. Indeed,

services.

the advent of the Early Bird com-
munication satellite and other syn-
chronous relay stations promises to
extend the ready availability of
international circuits to broadcast-
ing groups or individual stations, in
addition to the major networks, for
programs originating overseas.

While the expense of using the
new generation of relay satellites is
prohibitive for most purposes,
charges made for more familiar
services enable broadcasters to em-
ploy remote-line links for sports,
news, and public-service programs
even in small communities where
station revenues are limited. While
the cost for these services will vary
somewhat within the boundaries of
individual states, interstate line
charges are set by Federal regula-
tion and are common to all areas
within the United States. State Pub-
lic Utilities Commissions or Depart-
ments of Commerce establish rates
for paths wholly within each state.
Despite the possibility for a con-
fused pricing structure, however,
there actually are only relatively
small differences in line charges
among the states.

Services Available

To accommodate the demands of
broadcasters for lines of varied
quality, the telephone companies
provide a selection of circuits which
range from 10-mc video paths to

by Allen B. Smith — Every
broadcaster should be familiar

with available common-carrier

some, normally used for two-way
telephone conversations, that have
very narrow frequency-response
characteristics and little or no
equalization. Tables 1 and 2 list
the audio and video services avail-
able and show the approximate
bandwidth tolerances held in gen-
eral practice, though for some inde-
pendent companies these figures
may vary. As in other kinds of serv-
ice businesses, rates vary with the
complexity of the specific service
provided. Higher-grade scheduled
lines require more expensive wide-
band amplifiers, and levels must be
equalized and monitored more fre-
quently along extended paths. Video
lines must be maintained by techni-
cians familiar with the techniques
involved in coaxial-cable and micro-

wave-signal  transmission, which
contributes to increased costs to
broadcasters.

Audio Services

Over the years, broadcasters have
more or less dictated the bandwidth
requirements for the various sched-
ules. The advent of FM broadcast-
ing, for example, spurred the devel-
opment of the AAA lines having
nominally flat response to 15 kc for
use in FM studio-to-transmitter
loops. Schedule AA lines (8 kc),
primarily used for AM studio-to-
transmitter loops, and schedule A
lines (5 kc¢) provide the majority of
program needs for AM stations.

Table 2. Scheduled Video Services Available

Description :

Local chanriel video pairs or cable (4.5-mc bandwidth

Intereity 3700 me to 4200 mc SHF microwave (45 cps.
to 4.5 me bandwidthh

Inteércity coawlal cable (2.7-mc maximum useable -

EFmas e n mart o s 2
" Table 1. Scheduled Audic Services Available i
Designation . Useable Bandwidth Designation
" Schedule AAA (Permanent) 50 cps— 15 ke 128
3 Schedule AR {Permanent) 100 cps — 8000 cps Tz
i Schedule A (Permanent] - 100 cps — 5000 cps
¢ Schedule. . B (Temporary) 100 cps — 5000 cps L1
% Schedule G [Permanent) 150 eps — 3500 cps 4
v Schedule D (Temporary) 150 cps — 3500 cps
< Schedule ~ F Local channel (voice) equalized or unegualized ¢ L3
h (nondedicated) :
¥

R o N Foa L dowot B £ 3 ¥ P EEVIE
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bandwidth)

Intercity coaxial cable (4.2-mc maximum video-channel
bandwidth} o
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Table 3. Unloaded Losses

Schedule AAA == 1 db 50 cps to lomps
and 1000 cps to 15 ke

Schedule AA # 1 db 100 cps to 1000 cps
and 1000 cps to 8 ke
Schedule A = 1 db 200 cps to 1000 cps

- _and 1000 cps to 5 ke

Trmission-path losses are held to no
more than 10 db for 15-k¢ lines and
12 db for 5-ke lines.

For short-term remote-broadcast lo-
cations, the temporary schedule B
(5 kc) or, sometimes when quality
is less important than immediacy,
schedule C or D lines fulfill the rest
of the requirements of AM broad-
casters. For remote work, FM out-
lets often usc thc AA or even A
lines when expediency requires
rapid setup.

Responsibility for providing pro-
gram services is divided among two
separate operations: the Long Lines
Department of American Telephone
and Telegraph and the local operat-
ing company—in most cases one of
the subsidiary Bell Telephone Sys-
tems. In cases where independent
telephone companies are involved in
program-contract scrvices, the local
company employs its facilitics to
whatever extent it can and then
calls upon AT&T and/or the near-
est Bell System company to com-
plete the connection.

Equalization of the audio-net-
work program lines is accomplished
by using a series of line amplifiers
and compensating networks spaced
at frequent intervals. Table 3 lists
the nonloaded losses for the three
schedules in most frequent use.
Using 22-gauge pairs, the 10-db
and 12-db loss figures are reached
within 6 miles and 7 miles, respec-
tively; for 19-gauge pairs, the
allowable losses occur at 8 and 10
miles. Line amplifiers incorporating
compensating networks must there-

fore be used at no greater distances
than these specified intervals.

Video Services

The video-service lines shown in
Table 2 arc part of the extensive
nctwork of lines available to the
thrce major television networks and
to local stations cqually. Generally
spcaking, there are two grades of
video lines available, one capable
of transmitting the maximum fre-
quencies encountered in black-and-
white teclevision signals, and onc
capable of handling those required
for color signals.

It is general practice in this coun-
try for the video and audio portions
of the composite signal to be trans-
mitted separately, with the video
being carried over microwave paths
and the audio being fed over wire
lines. These separate modes of
transmisston focus attention on the
effects of differential time delays
which for a microwave path may be
on the order of 25 msecc and for a
cable path more nearly 150 msec.
The discrepancy in transit time is
sufficient to be objectionable unless
specific steps are taken to compen-
sate for the effect. In gencral prac-
tice, the differential delay is mini-
mized by using as few tandem-
carrier terminals as possible and by
careful layout cngineering to pro-
vide very direct paths for the tele-
vision audio. Delays within a maxi-
mum of 60 msec are attained over
transcontinental paths, and exten-
sive listening tests have demon-
strated that most listeners arc un-
aware of delays of as much as 100
msec.

Whatever method of transmission
is used for television signals, and
both cables and microwave would
be used by most stations—cables
for short intercity connections and
microwave for longer hops—in nor-

Line amplifiers located in modern POC.

mal operation, the heart of the
signal-transmission opecration is the
Television Opcrating Center which
is a part of the local Bell System
installation. The TOC is the control
point for all TV signals passing
into, out of, or through a major
population center. In the TOC are
racks of test equipment, video and
audio jack panels, vidco and audio
monitors, and communication facil-
ities which are used to correlate the
entirc operation. In most centers,
there are two or more men on con-
tinuous duty to make whatever level
adjustments or other changes must
be made to assurc uninterrupted
service.

Securing Services

When one applies for linc services
for typical remote broadcasts, ini-
tial contact is made with the super-
visor of the Program Operating
Center (POC) for radio links or
with the TOC supervisor for tele-
vision links. The station’s recuire-
ments are entered as an order on a
® Please turn to page 36

Audio jack-panel and switching board.

September, 1965

Two men watch monitors, A-scope at TOC.
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Video, other microwave transmitters.
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A PORTABLE
STEREO CONSOLETTE

In production work and rcmote
broadcasts, the need often arises for
a compact and inexpensive control
console as an auxiliary unit. Un-
fortunately it is often difficult to
equate low cost with high quality.
The stereo unit (Fig. 1) to be de-
scribed meets FM specifications, is
“packaged,” and was constructed
mostly from the sparc-parts bin. It
is hoped that this account will
prove helpful to those interested In
the construction of such a piece of
equipment.

Description

The consolette will accept a
monophonic microphone, two mag-
netic stereo turntable heads, one
high - level monophonic turntable
output, the sterco outputs of two
tape recorders, and the signal from
an FM tuner. Inputs to all chan-
nels arc switched through lever
keys. Therc are two dual-channel
outputs, one 600-ohm balanced and
the other of thc cathode-follower
variety. The utility monitoring am-
plifiers deliver about ten watts of
music power to 8-ohm speakers or
to stereo headphoncs (which can
be switched from monitor to audi-
tion/cue circuits or to an external
source). Included is a S-watt cue
amplifier. The unit measures 12" x
17”7 x 14”. All inputs and outputs

Fig. 1. Front view of the consolette.
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by Lt. George M. Durenberger, Jr.

— This inexpensive little unit fills the

appear on the rear panel at jacks
or barrier strips (Fig, 2), so the unit
can be set up at a remote location
with a minimum of effort.

Design

The original planning envisioned
an integrated stereo preamp/ampli-
fier with the mixing system located
in a high-level stage. Cost estimates
ruled out the use of low-impedance
faders and attendant transformers,
so it was decided to go high-imped-
ance throughout. To do this and
still meet the hum and noise re-
quirements of a high-quality unit,
we designed an outboard power
supply and used low-noise tubes.
Leads from the turntables were
kept to less than 3’ in length, and
shielded plugs were employed to
reduce further possible hum pickup.

Since the microphone input was
to be used for announce purposes
only, it was designed to accept a
monophonic signal, and a single
microphone was used. The turn-
table preamplifiers follow a stand-
ard design and arec RIAA equal-
ized. They will accept any magnetic
phono head having an output of 5
millivolts or more. All other inputs
with the exception of channel 6 are
connected through their respective
keys to faders. The input to this
channel is designed to accommo-

Fig. 2. Rear view shows parts locations.

www americanradiohistorv com

need for a remote or auxiliary console.

date a monophonic high-level out-
put from an FM tuner or from
the outboard preamplifier associ-
ated with an automatic turntable.
This input is parallel-fed to both
sides of fader 6 through resistors.
This design was established simply
because FM stereo is not available
at our location. It is, of course, a
simple matter to convert the chan-
nel to accept stereo.

Input Stages

The schematic diagrams referred
to in the text that follows show the
circuits for one stereo channel only
unless otherwise specified. In Fig.
3A, VI is the low-distortion micro-
phone preamplifier. Its output is fed
to two halves of a 12AX7 (only one
of which is shown in Fig. 3). The
twin triode’s outputs appear at key
S1 of ecach channel to feed the
No. | faders of the mixing system.
Should the rcader wish to design
this stage to accept stereo micro-
phones, it is an casy matter to
replace the 12AX7 with another
pentode as the second preamplifier.
Fig. 3B shows the circuit of a
standard phonograph preamplifier
with RIAA equalization. Twin tri-
odes were uscd here primarly be-
cause of the low distortion factor
and also because of the simplicity of
applying the required equalization.

[

At J:
]

= et
] : —1:? @n

@

Fig. 3. Preamplifier schematic diagrams.
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The Switching/Mixing System

Note from Fig. 4 that all key
switches arc 4PDT. Two contacts
(cne is shown for cach key) switch
the sterco channels. Keys Sl
through S6 also have the function
of cnergizing rclays for spcaker
muting and for remote starting of
tape rccorders and turntables; two
contacts on cach key are used in
parallel for this purposc. All key
wiring appears on terminal strips
beneath the chassis, so it is a
simple matter to alter the switching
scquence. In order to keep the cost
in line, we employed lever switches
with only two positions; conse-
quently the “off” and ‘“‘audition/
cue” positions were combined.
When the switches arc in this po-
sition, the audio is fed to monitor-
input key S8 through the audition
buscs and is also fed to the cue
amplifier. (Notc that the input to
the single cue amplifier is through
two 180K resistors. This enables
cuing of both stereo channels with-
out loss of scparation to the audi-
tion buses.)

The mixers arc dual 50,000-ohm
carbon controls connected in a
voltage-divider arrangement. All six
faders for each channel arc con-
nected in parallel through six 220K
resistors to the grid of a section

["mic ]

ALL CAPACITORS

M2 I
START |
-

CONNECT FOR TALKBACK
® | PR o:f'o -1 MFD, 600V
® O % 220 SWITCHES SHOWN
IN "AUDITION/OFF"
SLKR ﬂ POSITION
mute 2T 50€
=1 * —- e 1 ALL KEYS 4 PDT
{RELAY CONTACTS
T LPREAMP | PARALLELED)
@ @ ” 50K o b—>- T0 V7 GRID
ml FADER 2
START LaT r
[ m L5 - “A" PROGRAM
& BUS
Tz | PREAMP !
LY — o
FADER 3

DC RELAY %
EXITATION

i A" AUDITION BUS
TAPE 1 { MONITOR
® i - 220K GAIN
meel e L — FADER 4
START
TAPE 2 :

5K 70 CUE

FADER 5 AMPLIFIER
180K
FADER 6
FROM "B" ~ FROM "B"
CHAN FADER 6 AUDITION BUS

Fig. 4. Switching section controls both audio, stop-start relays (one channel ihown).

of V7, a high-gain preamplifier,
which sces an equivalent resistance
of from 220K/6 (with all faders
closcd) to 270K/6 (with all faders
open). The small change in over-
all resistance as an individual con-
trol is rotated through its range

results in a fairly linear frequency
response and keeps the faders in-
dcpendent of cach other.

Amplifier Circuits

The output of V7 is fed through
fader 7, the master gain control,

@@ gk 20MFD [
B I —
1247 A e
10 . CHASSIS
FADERS ~—{ 0P
-6 KA CONTROL
oL, 25 weo R
BV
1000 Q FADER 7 .
10000
1 ' 1 ] ) PROGRAM
= ), =S — i
12AX7 Lpem =
B+ TO FADER 8
. AUD1 @
2700 @
1%
SPEAKER
MUTE
. i ReLAY
rs (v 4

AUDITION
BUS

CHANNEL "B"
AUDITION
BUS

" CUE AMPLIFIER

Fig. 5. Schematic diagram shows circuit arrangement aond parts values of cue amplifier and one of the two-main channe! amplifiers.
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Fig. 6. One of the two identical monitor amplifiers for use in the stereo consolette.

to V8, a cathode-follower stage
used as a distributing amplifier
(See Fig. 5). V8 feeds the line,
VU, and monitor amplifiers and is
also tied to the output jacks to
provide a cathode-follower output.
This conncction was dcliberately
designed so as not to isolate the
output jacks from the monitor-
amplificr input. Thus, by using the
same jacks, a program can be fed
into the monitor and line ampli-
fiers without tying up the mixing
system. This application is quite
useful in our installation.

V9 is employed as a VU-meter
amplifier. Precision resistors were
used since they happened to be
readily available. The reader can
change the 220K grid-bias resistor
to a variable control if variable
meter multiplication and balancing
are desired.

Output Circuitry

Notice from Fig. 5§ that the line
amplifiers are fed through chassis-
top controls. In use, the 600-ohm
balanced outputs can be varied
through a range from —20db to
+10db with respect to the refer-
ence output level. Once a suitable
output level has been established,
there is no need for further adjust-
ment of these controls. While trans-
former T3 (and T5 for the “B”
channel) 1s shown as series-con-
nected to the output tubes, the
author’s original installation used

Fig. 8. Dimensions for bending the panel.

22

UTC O-1 “Ouncers” and .5-mfd
blocking capacitors in a shunt-fed
arrangement. Response was equally
as good, but usable line level suf-
fered. T3 and TS5 can be obtained
with dual output windings, and one
winding might then be employed
as a feedback loop to improve re-
sponse (as shown in dash lines in
Fig. 5).

Monitor amplifiers are fed
through 8§, the monitor input key,
and fader 8, monitor gain control
(See Fig. 6). V14 (and VIS5 for
the “B™ channel) is a voltage-am-
plifier/phase-splitter driving twin
6V6's in push-pull. The outputs
are fed through speaker-muting re-
lay contacts to enclosed 12 utility
speakers, and the sound is quite
clean. The output is also connected
to key S10 for feed to the sterco
headphones. Fader 12, ‘‘earphone
volume,” is connected as a voltage
divider, and its output will match
almost any type of hcadphone.
Notice from Fig. 6 that key S10
can be engaged to provide cuing
by earphones. A further connection
is made through key S9 to enable
monitoring of an outside source
such as a tape-recorder output.

wr

C-170

POWER SUPPLY _J'-EIW

CIRCLED NUMBERS REFER TO JONES PLUG PIN NUMBERS

Fig. 7. Circuit of outboard power supply.

Power Supply

The power supply (Fig. 7) em-
ploys the standard full-wave recti-
fier. The voltage-divider output
serves the dual function of acting
as a bleeder while providing the
operating voltage for all relays in
the system. (The only relays the
parts bin provided were the high-
resistance, low-current type.) Arc-
ing is suppressed by .1-mfd capaci-
tors across the relay-control con-
tacts of all switches. Power to the
consolette is furnished from the
power supply by a twelve-conductor
cable through Jones plugs.

Construction

The front panel is constructed
from a 12%4” x 17” sheet of 8"
aluminum shaped as shown in Fig.
8. No detailed panel layout is given,
becausc hole sizes and locations
will depend on the specific compo-
nents used. Care must be taken to
provide enough clearance for the
rear of the switches where they «ap-
proach the first row of tubes (Fig.
2). We used the tube layout in
Fig. 9. Of course, the builder may

® Please turn to page 38
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Fig. 9. Typical tube and transformer layout for the portable
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stereo consolette.
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THE MONTREUX
TELEVISION SYMPOSIUM

Montreux, Switzerland, May 24-
28—Space satellites for telecasting
and color TV in Europe were high-
lighted at the Fourth International
Television Symposium and Equip-
ment Exhibition here this week.
Considerable attention was also
given to “Television in Emerging
Countries” and to “Industrial, Bio-
logical, and Medical Applications of
Television.” Climaxing the biennial
meeting was the presentation (Fig.
1) of Symposium Citations for out-
standing contributions to TV,

In a survey of the most promising
technical developments of the next
decade, Dr. George H. Brown of
RCA stressed the value of space
satellites for relaying color TV
programs.

Dr. Walter E. Gerber, discussing
world standards, pointed out that
nearly all of mankind could watch
TV programs relayed by a single
medium-level satellite, since 90%
of the world’s population inhabited
a relatively compact contiguous
area (Fig. 2). He also emphasized
the increasing number of satellite
TV transmissions (Fig. 3).

Speculating on the future of TV,
Prof. Werner Nestel, Telefunken
(Ulm, Germany), declared that “sat-
ellitc use would sharply increase
when an electronic standards con-
verter becomes operational.” Ac-
cording to Prof. Nestel, such a con-
verter has been developed in Great

Lo

v T

o R A uﬁqﬁg Gt

Britain. This equipment, which con-
verts the 625-line standard to the
405-line  standard, embodics a
frame-storage converter that can
also convert 525 lines, 60 frames
per second into 625 lines, 50 frames
per sccond, and vice versa.

Maurice Oudin, of the French
radio and television organization,
discussed the problems and advan-
tages of using satellites for tclecast-
ing. Mr. Oudin explained that TV
transmissions by satellite, although
more rapid, were also more expen-
sive than those by purely terrestrial
techniques. He also pointed out that
a time lag of several seconds, espe-
cially if the satellite was on an east-
west orbit, might offset advantages
such as (1) the facility of simulta-
ncous worldwide transmissions, (2)
possibilities for both indirect and
direct spot news broadcasts, and (3)
exchanges of national news pro-
grams on a daily basis. The French
engineer called attention to the 45%
increase in noise which results from
slight atmospheric disturbances, as
well as the high noise-to-signal ratio
inherent in satellite telecasting.

From an economic viewpoint,
Mr. Oudin added, the wide band
required for telecasting is disadvan-
tageous since it reduces the profit-
ability of satellites for two-way tele-
phone circuits. The economic dis-
advantage may be reduced, how-
ever, by using navigational satel-

EE

Fig. 1. Honored were {Ito r): Dr. Richard Theile { Germany), Dr. Yladimir Svoboda (Czech-
oslovakia), Dr. Johan Haantjes {Holland), and Dr. George H, Brown {United States).

September, 1965
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by Elliott P. Fagerberg, BE Consulting
Author, Geneva, Switzerland — A
complete report on an international

gathering of television experts.

lites for both monochrome and
color TV programs.

Underscored by several as the
basic requirements for satel'ite TV
systems were (1) flexibility and (2)
adaptability for liaison with earth

stations and with other space
stations.
Kevin  Corrigan, manager of

ABC’s Worldvision Network, pre-

50 +— - -

]

1962 193 1964

Fig. 2. Distribution of population as it
might be viewed from the atellite.

sented a film report of the launch-
ing of Comsat’s Early Bird, plus
highlights of the Worldvisicn sym-
posium held during the NA3 Con-
vention at Washington, D. C., in
March 1965.

Color TV for Europ:

Not surprisingly, the “hottest”
subject of discussion at the sympo-
sium was the problem of a cclor TV
system for Europe.

Prof. Dr. Richard Theile, Direc-

MILLIONS
PER DEGREE ~ 30

WEST (L]

Fig. 3. Satellite transmissions on rise.
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tor of the Institut Fiir Rundfunk-
technik (Munich, Germany), in his
lecture on “Compatible Color Sys-
tems, with Special Refcrence to Dif-
ferent Subcarrier Modulation Meth-
ods,” compared the PAL (Phasc-
Alternation-Line) system with other
techniques.

M. Chauvierre, Videon Labora-
tories (Paris, France), aroused con-
siderable debate when he asserted
that mask tubes for color TV
should be replaced by a more effi-
cient system. In his exposition of
an experimental method of eliminat-
ing line lag in color TV using the
SECAM process, the French engi-
neer explained that, in tests with a
four-tube decoder, trinescopc re-
ceivers had proved more reliable
than cathode tubes.

Dr. W. Bruch, Telefunken (Han-
over, Germany), in his lecture on
the PAL system, declared that the
German technique was ‘“‘doubly
compatible.” Telefunken’s scientist
cxplained that the PAL system,
which uses a monochrome camera
with a special tube, is only 35%
more expensive for color than for
black-and-white transmissions.

Responding to a question from a
symposium participant, Dr. George
H. Brown (RCA) said that, although
the PAL system has many advan-
tages, it unfortunately necessitates
receivers that are expensive. Dr.
Brown stated that his personal pref-
erence was for a system which em-
bodied a subcarrier with FM phase
modulation. He recommended that
European equipment manufacturers
undertake  cooperative  research
which should enable them to agree
on a common system possessing the
virtues of all competing techniques
and none of the flaws.

Pointing out that standards con-
version is ‘“‘undesirable from the
producer’s point of view,” Dr.
Walter E. Gerber, Swiss television
expert, expressed the opinion that
a uniform world-wide standard—of
approximately 600 lines, 30 frames
per second and S5 fields per second
—could be achieved. Referring to
the problem of “flicker,” Dr. Ger-
ber insisted it should not be solved
by using unusually wide bands for
TV transmissions.

The Future of Color

There was general consensus
among symposium attendees that
the economic factor is the crucial
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element in the future development
of color television.

In the USA, where consumer
purchasing power is high, color TV
is expanding rapidly. It was envis-
aged that 2,000,000 new color re-
ceivers would be installed in Amer-
ican homes during 1965. Dr. Brown
underscored that *“. . . in the United
States . . ., at present, ncarly four
million homes have color receivers,
all major networks are broadcasting
in color, and receiver production
can scarcely meet demand. With in-
creased production and growing in-
dustrial competition, set prices have
decreased sharply.” Dr. Brown also
called attention to the fact that
‘... Japan and Canada are already
evolving color-TV industries, and
Europe and Russia have both de-
termined to establish color service.
Commercial transistorized small-
screen color-televiston reccivers are
being introduced in Japan and the
United States this year.” Prof. Wer-
ner Nestel insisted, however, that in
Japan, as in most other countries
of the world, consumer buying
power was not high enough to as-
sure greatly expanded use of color-
TV receivers. He said: “In my opin-
ion, four conditions must be ful-
filled before . color television
has reached the breakthrough mark:
(a) Transmitter and receiver design
must mature, (b) therc must exist
a certain saturation of monochrome
sets, (c) the income of the popula-
tion must be in reasonable relation
to the price of color TV sets, and
(d} the entertainment value and
length of color programs must pro-
vide an incentive.

Henry Benaroya, managing direc-
tor of Telicolour Ltd., told the sym-
posium that his firm, in collabora-
tion with the Rank Electronic Tube
Division, was developing a tech-
nique which will make possible the
conversion of monochrome equip-
ment at about 20% of the cost of
other systems. He added that *. . .
in broadcast studios, the existing
black-and-white equipment can be
converted rapidly . . . to the Teli-
colour system at an additional ex-
pense of about one-third the cost of
existing equipment.”

Genevan expert Georges Valenst,
a TV pioneer who offered the prin-
ciple of “double compatibility” in
1933, announced his current re-
search on economical land-line

wwWwW americanradiohistorv com

transmission in cables carrying hun-
dreds of coaxial circuits. He said his
system includes a chrominance-
encoding technique he first demon-
strated In 1956.

Dr. Brown declared: “‘One of the
most significant recent advances in
color broadcasting equipment is the
four-tube camera which has a lumi-
nance channel on a par with the
best black-and-white cameras. Work
on camera tubes with clectrostatic
instead of magnetic focusing and
deflection may lead to lighter-
weight, more easily handled, and
simpler color and black-and-white
cameras.” The RCA expert empha-
sized that more versatile magnetic
tapes arec being developed, with
higher resolution and greater wear
resistance. He likewisc foresaw in-
tegrated circuitry for color TV re-
ceivers and broadcasting cquipment,
conversion of color television from
analog to digital transmission, and
flat-screen TV displays.

Exhibits and Papers

Jean L. Delvaux, French Thom-
son-Houston (Paris), explained the
operation of his firm’s flying-spot
scanning system. This scanning
cquipment, cxhibited at Montreux,
is used for both films and transpar-
encies. Fully transistorized, the ap-
paratus comprises a remotely con-
trollable device for moving trans-
parencies and slides.

Prof. Miroslaw Bano, Czecho-
slovakian Radio and Tclevision Re-
search Institute (Prague), reported
on the *“Optical System of an Ex-
perimental Color TV Camera.”
Jean Cayzac, Electronics and Ap-
plied Physics Laboratories (Paris),
explained the ‘“‘Operation of
4-Micrometer Infrared Television.”

Walter E. Turk, English Electric
Valve (London), surveying the
range of existing image orthicons,
traced their evolution from the 5820
through the 3” field-mesh types to
the 4%2” tube, with special refer-
ence to color adaptability. Mr. Turk
indicated new techniques may re-
place camera tubes. His firm exhib-
ited its new line of image orthicons
and other tubes.

Prof. Werner Nestel, in predict-
ing that “about 90% of TV pro-
grams will soon be transmitted
from magnetic tape,” underscored
the high quality of taped color
broadcasts. Similarly, Dr. Brown

® Please turn to page 42
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The new generation of UHF klystrons is now
time tested with two Eimac type 4KM10OOLA
power klystrons. These two tubes have been
in use for the past 2% years at Station
WWLP-TV in Springfield, Mass., with a total
hours of operation now exceeding 33,000
hours! The two Eimac tubes installed in a 25
kilowatt TOWNSEND ASSOCIATES transmitter
are operating without change in their original
characteristics. Five other TOWNSEND ASSO-
CIATES transmitters are now in service using
the same series of Eimac klystrons — with a
history of no failures. Reliability, economy of
operation, and ease of maintenance is now a
reality. Experience tells the story. If you're in
need of really dependable tubes for broad-

Lipanien | Yuet

four-cavity amplifier

klystrons pass the 33,000 liour
mark at WWLP-TV

Springfield, Mass.

cast transmitters, contact Eimac’s Microwave
Division.We'll send youmoredataimmed ately.

4KM100 SERIES TYPICAL CHARACTERISTICS

4KM100LA (470-610 Mc)
4KMIO00LF (590-720 Mc)
4KM1O0LH (720-830 Mc)

-’ _v_‘ Owtput power 25 W
Drive Power 20 N
- Beam Voltage 16 de
Beam Current 3.82 Ade
1 db Bandwidth 8 vc
Heater Voltage 26 /de
Heater Current 11.5 Adc

EIMAC — a division of Varian Associates
San Carlos, California
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Studio Acoustics

(Continued from page 15)

room occupancy. The quality of
studio acoustics is closely depend-
ent on the frequency variation.

room proportions are usually near
1.6:1.25:1. At least one dimension
should be 16" or morc, and the
volume should be at least 1500
fts,

Reverberation time can be con-
trolled most effectively by the cor-
rect choice and placement of sound-
absorbing materials. A completely

115 Volt AC single phase motor driven
microphone cable reel for raising and
lowering multi-microphone installa-
tions. Available with 2 to 8 conductor
slip rings. Remote operation.

from Bionic Instruments, Inc.

uncarpeted floor and a ceiling cov-
REEI ered with acoustical tile produce

Port-0-Reel,
hand wound
for use with
shielded mi-
crophone ca-
ble for pub-
lic address
systems, ra-
dio stations,
etc. Also can
be furnished
with power
cord for light-
ing.
All sizes and types of reels
are available. Write
for catalogue 61A

INDUSTRIAL ELECTRIC REELS, INC.

1508 Chicago Street Omaha, Nebraska
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Fig. 4. Treatment of surfaces in small
studio gives desired sound properties.
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Fig. 3. Reverberation time depends on size and occupancy as well as frequency.

poor results. Instead, the materials
should be broken up and applied
to smaller areas. It is often neces-
sary to change the locations, quan-
tity, or types of materials used
in order to optimize the acoustic
performance.

A typical small studio is shown
in Fig. 4. It is 13’ x 19 x 9" 6”
and is suitable for talks or a very
small orchestra. One 19’ wall has
panels of %" plywood projecting
2” and interspaced with two types
of perforated panels. These have an
asbestos-cement facing and glass-
wool backing. The end walls em-

ploy a staggered arrangement of
perforated and unperforated panels.

Irregular  boundary walls may
help a little in breaking up trouble-
some reflections. Concave surfaces
cause focusing and therefore must
be avoided. Considerable improve-
ment is possible if the microphone
is directional and is positioned so
that its response to reflections is
minimized. A very small studio or
booth presents severe acoustic prob-
lems if it is to be used for stereo-
phonic discussions or interviews.
Some FM stations conduct these in
two separate rooms to achieve op-

- .ﬁ o @

%
1

°

iy

Fig. 5. Automatic fr'equency-response re-
corder can measure reverberation time.
timum microphone placement and
to avoid echoes.

Measurements

The severity of a noise problem
can be assessed quickly using a
palm-sized sound meter. The “A”
weighting curve of the filter should
be selected so that the meier’s re-
sponse approximates that of the hu-
man ear, cspecially when low sound
levels are being measured. Read-
ings of 15-20 db, 25-30 b, and
40-45 db would correspond with
the curves of Fig. 1. For a more
detailed study, a precision sound-

separate FM programming?

SCULLY’S AUTOMATION TWINS

V Solid state, with enviable record of reliability
V Heavy duty, professional quality

V Ideal for long periods of unattended operation
V Minimum maintenance assured

Whether you're buying a pre-packaged automation
system or designing one to fit your special re-
quirements, specify “SCULLY AUTOMATION TWINS".

Makers of the renowned Scully Lathe . .

MODEL 280 (sp/l4}

14" TAPE
RECORDER

The perfect solid state
instrument for automation
. . background music

. all long play re-
quirements. Crafted

in the traditional
Scully manner for

truly professional
performance.

MODEL 270

14’ TAPE
PLAYER

The extra-heavy duty
transistorized unit
designed for broad-
casters . . . setting
new endurance and
performing records.
Crafted to Scully's
exacting standards
for long, trouble-free
life, professional
operation.

. since 1919 the symbol of precision in the qudio industry.

SCULLY RECORDING INSTRUMENTS CORPORATION

480 BUNNELL STREET, BRIDGEPORT, CONN. 06607  TEL. (203) 3355146

September, 1965
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An Important Announcement from the World Leader
in Cartridge Tape Equipment:

ADVANCED, NEW

Super B Series

MEETS OR EXCEEDS ALL NAB SPECIFICATIONS AND REQUIREMENTS

And Here's the New
Economy King

COMPACT 400-A

L e 8

e R g
Don't let their low price fool you.
New, solid state SPOTMASTER
Compact 400’s are second only to
the Super B series in performance
and features. Available in both play-
back and record-playback versions,
these Compact models share the
traditional SPOTMASTER em-
phasis on rugged dependability.

Top Quality

Tape Cartridges

s ¢ " e

Superior SPOTMASTER tape car-
tridges are available in standard
timings from 20 seconds to 31 min-
utes, with special lengths loaded
on request, In addition, Broadcast
Electronics offers a complete selec-
tion of blank cartridges, cartridges
for delayed programming and heavy
duty lubricated bulk tape. Prices
are modest, with no minimum order
required.

Introducing the Super B, today’s
truly superior cartridge tape
equipment.

New Super B series has
models to match every
programming need—record-
playback and playback-only,
compact and rack-mount.
Completely solid state, handsome
Super B equipment features
functional new styling and ease
of operation, modular design,
choice of 1, 2 or 3 automatic
electronic cueing tones, separate
record and play heads. A-B
monitoring, biased cue recording,
triple zener controlied power
supply, transformer output . ..
all adding up to pushbutton
broadcasting at its finest.

Super B specs and performance
equal or exceed NAB standards.
Our ironclad one-year guarantee
shows you how much we think
of these great new machines.

Write, wire or call for complete
details on these and other
cartridge tape units (stereo, too)
and accessories . . . from
industry's largest, most
comprehensive line, already
serving more than 1,500 stations
on six continents.

BROADCAST
ELECTRONICS, INC.

8800 Brookville Rd., Silver Spring, Md.
Area Code 301 o JU 8-4983
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Fig. 6. Typical decay curve for a pure
tone source shows reverberation time.
level meter and octave analyzer
should be used.

Reverberation time may be meas-
ured using an automatic frequency-
response recorder similar to the one
shown in Fig. 5. The oscillator out-
put is pulsed and fed to an external
power amplifier and speaker system
of high quality. The oscillator fre-
quency may be varied or warbled
at a low audio rate to smooth out
the decay curve. A typical record-
ing of a single pure tone is shown
in Fig. 6.

Many other types of measure-
ments are possible, but their cost
usually is not justifiable in a com-
merical operation. The techniques
menioned above are normally ade-
quate and eliminate much guess-
work. Moreover, acoustics is not
an exact science, and theoretical
predictions do not always agree
with measured results.

Conclusion

The basic principles of studio
sound conditioning have becen out-
lined. The inclusion of complete
design information was obviously
not possible in this introductory
article. On most projects it is ad-
visable to obtain the advice of an
acoustics consultant. A

Further practical information may be
obtained from various textbooks and
publications including:

Handbook of Noise Control—C. M.
Harris (McGraw-Hill)

Acoustics—L. L. Beranek (Wiley)

Journal of the Audio Engineering
Society

Symbol of Excellence

in Electronics
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Some plain talk from Kodak about tape:

Noisemanship...modulation noise...
and how to get extra dbs. of silence

Noisemanship 1s a very hip subject.
The more noise your sound system has,
the muddier your reproduced signal.
Which brings up the subject of defin-
ing tape noises, how they occur, how
they are measured, and what can be
done to reduce them. Like at the start
of Salome’s dance, there’s a lot to
UNCOVET.

Starting at the beginning

Kodak tape is mighty quiet when 1t
leaves the factory. Because of special
milling techniques and our now-famous
“R-type” binder, the gamma ferric
oxide particles are more uniform in
size and shape and more uniformly dis-
persed than was ever before possible.
Result: a superior degree of magnetic
randomness, and thus, built-in quiet-
ness. To make sure that the roll of
Kodak tape you purchase is as “quiet”
as possible, we also bulk erase each
roll. By “randomizing” the particles’
polarity in all dimensions, foreign
signals picked up during manufacture
are eliminated.

This fairly pristine state doesn’t last
long. Once the tape has been subjected
to the erase field and record bias from
your recorder, a certain degree of
randomness 1s lost. So-called zero-
signal noise results becausea recorder’s
erase system 1s not as efficient as a bulk
eraser. Whereas bulk erasers cause 3-
dimensional decay of the remnant sig-
nal, an erase head causes decay in one
dimension only—along the length of
the tape. This explains why zero-signal
noise 1s always higher than bulk-erase
noise.

Blue plate special—noisewise

Noise in the presence of a recorded
signal—modulation noise—is the real

EASTMAN

September, 1965

meat and potatoes of tape performance.
Testing for modulation noise is a bit
tricky, however, because both ac pro-
gram and noise get mixed up in the
amplifier. And if we are to determine
the amount of noise in a system, it’s
imperative that we distinguish between
one and the other. One way to do this
1s to use what our scientists refer to as
a dc equivalent in r.m.s. milliamps of
an ac signal.

Simply explained, we select the ac
signal level that represents the prac-
tical limit for linear recording—2%
third harmonic distortion. Then we
apply a dc signal to the record head
and increase the record current until
it reaches the same level as that of the
above ac signal. On the tape we have
recorded a “zero frequency” program
plus the modulation noise contributed
by both equipment and tape. Since the
reproduce amplifier filters out dc sig-
nals, only the modulation noise comes
through, and this can be measured by
an output meter.

Strike up the band pass

Final proof-of-the-pudding is to ex-
anine the total noise spectrum through
band pass filters. Fun! One could, for
example, measure the noise that comes
through a l-cycle band pass filter—
even get a signal-to-noise ratio of about
115 db. But this really tells nothing
about the tape’s practical performance.
For as the graph shows, there is much
more noise in the lower frequencies
than in the higher. For more meaning-
ful evaluation, we specify two signal-to-
noise ratios . . . one for the average low
frequencies (20-1000 cycles at 15 ips)
and one for the high frequencies (1000-
15,000 cycles at 15 1ps) . We are happy
to report that Type 31A (Kodak’s

general-purpose/low-print taoe) rates
as much as 6.5 dbs better i1 the low
frequencies and 1.5 dbs betier in the
high frequencies. At Kodak. “shhh”
1s the word.

SYSTEMI 'IJOISE | | \f\h
i e

o 1.000 15.000
FREQUENCY

TOTAL NOISE SPECTRUM

Kopnak Sound Recording Tapes are
available at most electronic, camera,
and department stores.

FREE. New, 24-page, comprehen-
sive “Plain Talk” booklet con ers all the
important aspects oftape PETr ormance,
and is free on request. Write : Depart-
ment 8, Eastman Kodak tompany,
Rochester, N. Y. 14650.

© Eastman Kodak So- oany, MCMLXI

KODAK COMPANY, Rochester, N.Y.
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Dependable solid-state, above all
else, is the one reason why Ameco
towers high over all other CATV
equipment manufacturers. ® For
a cable system to be success-
ful, ‘it must provide dependable,
uninterrupted service . . . and
nothing can match Ameco solid-
state when it comes to dependabil-
ity. ® Even with the best of
vacuum tubes, the so-called ““long-
life’” ones, you must measure their
dependability in months. ® The
most conservative estimate on the
average life of transistors is some-
where between ten and twenty
years! ® So combine solid-state
with Ameco quality and know
how . .. and it is easy to see why
Ameco is the recognized leader in
CATV. Three years ago while
other manufacturers were think-
ing about solid-state . . . Ameco
went solid-state. ® If you are
thinking CATV . .. think Ameco,
the leader in CATV.

ameco

P. DO. Box 11326
PHOENIX, ARIZONA 85017
TELE: 602-252-60491

AMECD QUALITY...

[k ENVY OF CATV
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Magnetic Tape
(Continued from page 17)

Table 4. Minimum Signal-to-Noise

Tape
Speed  Full Track Two Track Four Track

Unweighted
15 ips 50 db 45 db not used
7Yz ips 50 db 45 db 45db
3% ips 46 db 46 db 45 db

Weighted
15 ips 58 db 53db not used

7Y2 ips 60 db 55 db 52db
3% ips 57 db 54 db 52 db

FREQUENCY (CPS)

drift in either direction of 14 dots per
minute past a reference point for 7%2 or
15 ips or 7 dots per minute on the 36-
dot row for 33 ips.

Level

The standard recorded program level
is such *“. . that recorded program
material shall produce the same refer-
ence deflection on a Standard Volume
Indicator (ASA Standard C16.5-1961) as
that produced by a 400-cps sine-wave
signal recorded at the NAB Standard
Reference Level.”

Frequency Response

Frequency-response limits for repro-
ducing are shown in Fig. 4. The re-
corded-response limits are shown in Fig.
5. “The recorded response is defined as
the difference between the overall rec-
ord-reproduce response and the repro-
duce response from an NAB Standard
Test Tape of the same speed.” “The
measurement of recorded response shall
be made at the same level as that on the
NAB Standard Test Tape. Normal oper-
ating bias shall be used.”

Signal-to-Noise Ratio

Minimum weighted and unweighted
signal-to-noise ratios are given in Table
4. Unweighted noise is measured over
the frequency range of 20 to 20,000
cps with a measuring system having re-
sponse uniform within =.3 db from 30
to 15,000 cps. Response shall be 3 db
below the 400-cps level at 20,000 cps
and shall fall 12 db or more per octave
above 20,000 cps. The measurement is
made using a tape recorded with bias

Fig. 4. Reproducing frequency response.

but without signal. The reference level
at 400 cps is the NAB Standard Refer-
ence Level, the meter conforms to ASA
Standard C16.5-1961, and the measuring
system has a full-wave rectified average
measurement law.

The weighted noise measurement is de-
signed to give an indication of the “sub-
jective signal-to-noise ratio.” It makes
use of a frequency response similar to
that of the ear at low volume levels. It
is measured using the weighting curve
in Fig. 6. The measurement technique
is similar to the one just described.
*Calibration is made (with the weighting
network inserted) at 1000 cps using the
1000-cps Standard Level which is in-
cluded . . . on the NAB Standard Test
Tape.”

Distortion

Total harmonic distortion for the rec-
ord-reproduce system must be less than
3% rms when a 400-cps sine wave is
recorded so that a reproduce level 6
db above the NAB Standard Reference
Level is obtained.

Fluter

Flutter, like noise, has limits specified
on both a weighted and unweighted
basis. The measurements are made while
playing back a 3-kc recording that is
essentially flutter free. The measurement
is prescribed as follows:

“Unweighted flutter content shall be
measured over the frequency range of
5 cps to 200 cps. The response of the
measuring system shall be 3 db down at
5 cps and 200 cps, and falling at a rate
of at least 6 db per octave below and
above these frequencies, respectively. At
low frequencies where the meter pointer
follows the waveform, the maximum de-

FREQUENCY {CPS)

g === =1
B %e8 @R %B8 HBE HBE E

FREQUENCY (CPS)

Fig. 5. Recording frequency response.
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Fig. 6. Weighted noise measurement curve.
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You can get all
these 12 features in
only one 5/10 kw
AM transmitter

Solid state 1-f exciter ( =5 cps guaranteed.)
Solid state audio driver.

- =

Solid state rectifiers.

s

Extended operating console for metering and
control.

5. Unequaled compactness — only 69" high, 67-
7/16" wide, 32” deep.
6. No external power components.

7. Remote control circuits incorporated.

8. Designed for automatic operation.
9. Loading control of power output.
10. Automatic tuning of PA.
11. Variable vacuum capacitors in tuning and
loading.
12. All components accessible; easy maintenance.
It's Collins' new 820 E/F-1 5/10kw AM trans-
mitter. Contact your Collins Sales Engineer or write
Broadcast Communication Division, Collins Radio
Company, Dallas, Texas for descriptive brochure.

/N

COLLINS

=/

COMMUNICATION / COMPUTATION / CONTROL - COLLINS RADIO COMPANY / WORLD HEADQUARTERS / DALLAS, TEXAS
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Table 5. Maximum Flutter Table 6. Frequency Response Test Tones
_ rms_Flutter 15 ips 12 ips 3% ips 1% ips
(Unweighted)  (Weighted) 0 db —10 db —15 db —15 db
15ips ... ... 15% .05% 15 ke 15 ke
792108 copmrses .20% .07% 12 ke 12 ke
394 IpS - eip e maem .25% .10% 10 ke 10 ke 10 ke
;.5 ke 7.5 ke 7.5 ke g
’ _ ke 5 ke 5 ke ke
flect hall indicate th ralue. Th
in‘:iiclgtr}niz ?netl:r ls}?a;!l haev:T}s\e‘g;:amic: 25 ke 25 ke 25 ke 25 ke
of the Standard Volume Indicator (ASA 1 ke 1 ke 1 ke 1 ke
C16.5-1961), a full-wave rectified average 750 cps 750 cps 750 cps 750 cps
measurement law, and shall be calibrated 500 cps 500 cps 500 cps 500 cps
to read the rms value of a sinusoidal 250 cps 250 cps 250 cps 250 cps
frequency variation.” 100 cps 100 cps 100 cps 100 cps
Readings are to be made at random ;g gg: gg gg: ;(5) gg: g(s) zg:
intervals throughout the reel of tape. 30 cps 30 cps 30 cps 30 cps
The average of the peak readings is

The NEW
~% A-300

MONAURAL
STUDIO CONTROL & REMOTE UNIT C

Another outstanding example of Sparta’s

ad

only $950.00

constant effort to incorporate the latest ad-

vances and technology into existing products.
The original SPARTA A-50B, and now the NEW A-500 meets the industry need

for an integrated studio facility of professional quality and flexibility to serve as

a permanent installation. It also has the versatile portability required for remote

broadcasts and temporary set ups.

The attractive new cabinet design of the A-500, the new 3 speed custom turn:

observed, and peaks occurring less fre-
quently than 3 times in a 10-second
period are disregarded. Weighted flutter
is measured with a measuring system
having the response shown in Fig. 7.
The maximum permissible values of
flutter are given in Table §.

Crosstalk and Separation

For two- and four-track monophonic
systems and four-track stereophonic sys-

IR ERE P 343 10 ®mNOX PIM W

FREQUENCY (CPS}

table, the solid state removable audio console, plus many new operator conveni-

Fig. 7. Flutter measurement weighting.

tems, the minimum adjacent-track sig-
nal-to-crosstalk ratio between 200 and
10,000 cps is 60 db, measured without
bias applied to the unrecorded tracks,

A minimum channel separation of 40
db in the range 100 to 10,000 cps is
specified for stereo systems; this meas-
urement is made with bias applied to
both tracks.

Limited-Performance Systems

A special section of the Standard rec-
ognizes the use of lightweight, portable
recorders and sets minimum performance
requirements for them. Standard tape
speeds are 7%2, 3%, and 1% ips, mecas-
ured by the method previously described.
Unweighted flutter must not exceed .5%
rms, measured by the same method as
for high-performance systems. The Stand-
ard Recorded Program Level for these
systems is the same as previously stated.

The reproduce-system response when

ences make the A-500 Studio Control & Remote unit today’s most incomparable
value at only $950. — AS-500 Stereo also available $1350.

Contact your SPARTAMAN today for full information.
ELECTRONIC

’ PA RTA CORPORATION

6450 FREEPORT BLVD. - SACRAMENTO, CALIF. 95822

Fig. 8. Response for limited systems.

Circle Item 17 on Yech Data Card
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W GENERATOR
s wmen 370

TELEMET'S COMMERCIAL BROADCAST MODEL

CAN YOU TELL THE DIFFERENCE?

September, 1965

SENERATOR
e

© PUENE] £ serrilit ¥

TELEMET'S AEROSPACE MODEL

Well, there isn’t any ! They’re exactly the same. In fact all Telemet Video
Broadcast Equipment is identical in every respect to the units we deliver
in quantity to the military.

Telemet’s high reliability equipment is specially designed for those crit-
ical aerospace and communications applications where even the most
minor failure can be very costly.

And our commercial video broadcast models are exactly the same—in
performance characteristics—in the high standards of quality and reli-
ability. That’s why you’ll get the best—from Telemet,

TELEMET COMPANY

185 DIXON AVENUE, AMITYVILLE, N.Y. e PHONE (516) 541-3600
Circle Item 18 on Tech Data Card

33

www americanradiohistorv com


www.americanradiohistory.com

NOW! GIVE YOUR FM STATION
100% MODULATION CAPABILITY

WITH THE FAIRCHILD CONAX!

B Now! The FAIRCHILD CONAX enables FM radio stations to increase
their signal strength and apparent loudness potential by the effective con-
trol of high frequencies which cause trouble when pre-emphasized. High
frequencies add sparkle and "bite” to program material and pre-emphasis
improves signal-to-noise ratios. When the two are combined, however, it
often becomes necessary to decrease the station’s power to eIiminate over-

modulation possibilities.

B How can high frequencies, which normally contain less energy than mid
or low frequencies, cause trouble when pre-emphasis is applied? Simple!
High frequency information, such as the jingling of keys, the sharp “s”, the
muted trumpet, cymbals, or other high frequency sounds, often become high
frequency “spikes” when pre-emphasized thereby exceeding the FCC 100%
modulation limitation. By making high frequency information “spike-free”

(through the use of inaudible super fast
attack and release times) the FAIRCHILD
CONAX now allows the use of the full high
frequency pre-emphasis curve.

HERE'S A STEP-BY-STEP GRAPHIC ANALYSIS
OF THE FAIRCHILD CONAX IN ACTION...
FIG A — Normal program material with program
information distributed in mid range —500

to 5000 cycles.

FIG B — Same program material pre-emphasized.
Still trouble-free.

FIG C — Program material with a high percentage
of high frequency material in its content
—such as found on today’s records.

FIG D — Same high frequency program material
(hot) after pre-emphasis. Note high fre-
quency ‘“spikes’” now exceed 100% of
modulation.

Same program material now controlled by
the FAIRCHILD CONAX action.

%k Note even with pre-emphasis the lack
of troublesome high frequency ‘‘spikes’’

that normally would cause over-modulation.

B The FAIRCHILD CONAX has an exclusive
patented preview circuit which applies a
standard pre-emphasis curve to any entering
signal. The patented FAIRCHILD CONAX fre-
quency dividing and controlling network al-
lows accurate and inaudible control only of
the troublesome high frequency “spikes”.
This means you can transmit a signal with
high average modulation level up to 3 db
higher, utilizing the full apparent loudness
possibilities of your rated power. In FM
stereo and SCA transmission, the FAIRCHILD
CONAX prevents splatter between the SCA
channel and the stereo channel, allowing you
to use both of these dollar producing signals
to their fullest. Now full modulation capabili-
ties can be realized without the danger of

% ¢rea xe

FIG E

FCC citation or any change in the transmitted sound of your signal. Now
FAIRCHILD CONAX gives your station that brighter and louder sound.
the sound that sells. AVAILABLE IN MONO OR STEREO COMPACT SIZEI

Write to FAIRCHILD — the pacemaker in professional audio products — for complete details.

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave,, Long Island City 1, N.Y.

Circle Item 19 on Tech Data Card
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playing “an appropriate NAB Test Tape”
must fall within the limits shown in Fig.
8. The recorded response (defined pre-
viously) must also fall within these limits.
This response is measured under the
same conditions as for high-performance
systems. The standard recommends that
the response be attenuated 6 db per oc-
tave below 100 c¢ps to improve speech
intelligibility and above 5 k¢ to reduce
the possibility of tape overload at high
frequencies at lower tape speed.

The unweighted signal-to-noise ratio
is measured by the method already de-
scribed. Minimum ratios are 46 db for
full-track recordings, 43 db for two-
track recordings., and 40 db for four-
track recordings.

Standard Test Tapes

There are four NAB Standard Test
Tapes, designated 15 NAB 65, 72 NAB
65. 3% NAB 65, and 1% NAB 65. The
initial number of each tape designates
its speed in ips. All of them are recorded
across the full tape width, and each con-
tains five parts. as follows:
(1) A 60-sec azimuth-adjustment tone of
15 kc for 15 and 7% ips, 10 k¢ for 3%
ips. and 5 kc for 178 ips, recorded at
the same level as the corresponding fre-
quency in the frequency-response record-
ing. The recorded azimuth is at 90°
+1’ to the tape edge,
(2) A 20-sec, 400-cps sine-wave tone
recorded at the NAB Reference Level
for 15 ips. 10 db below that level for
7% ips, and 15 db below the reference
level for 3% and 17 ips,
(3) 12-sec frequency-response test tones
as listed in Table 6. Each signal is pre-
ceded by a voice announcement. Tone
levels would produce constant output
when played on an Ideal Reproducing
System; levels on the tape are measured
during manufacture on a system of
known response characteristics.
(4) A 20-sec 400-cps sine-wave tone re-
corded at NAB Standard Reference
Level,
(5) A 1000-cps sine-wave tone recorded
at NAB Standard Recorded Program
Level.

Conclusion

An attempt has been made to present
the significant points of the NAB reel-
to-reel tape recording and reproducing
standard. Other portions of the standard
further amplify or qualify the informa-
tion given here. Annexes define an
“Ideal Reproducing System” and a “Pri-
mary Calibrated Reproducing System.”

Copies of the complete standard may
be obtained by writing to the Engineer-
ing Department of the National Asso-
ciation of Broadcasters, 1771 N Street,
N.W., Washington, D. C. A

STANCIL-HOFFMAN CORP.
e MINITAPE PROFESSIONAL BATTERY
wperated Portable Recorder, Mono Stereo.
Synchronous.
MAGNETIC FILM RECORDERS, Single
and Multi-Channel, 16, 17%, 35 MM
BROADCAST LOGGING Recorders. Slow
Speed Single Channel to 32 Channels.
HIGH SPEED TAPE DUPLICATORS for
Full, Halt and Two Track Stereo Duplica-
tion.
921 N. Highland Ave., Hollywood 38, Calif.

Circle Item 47 on Tech Data Card
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ONE NEAT PACKAGE

gives you the maost efficient 50 kw AM
broadcast transmitter built anywhere!

O overall efficiency: 629 or better O plate efficiency:
809 or better O power consumption: 120 kw @
1009 modulation, 92 kw @ 309 modulation, 82 kw
@ O modulation O completely self-contained, includ-
ing blower: compact design assures mirimum installa-
tion cost and uses only 62 sq. ft. of total floor space.

for a descriptive brochure on Continental's new Type 3:17C 50 kw AM broadcast
transmitter, write: Commercial_Sales, Continental Electronics Manufacturing Com-
pany, Box 17040, Dallas, Texas 75217

A DIVISION OF LING-TEVMCO-VOUGHT, INC.

September, 1965

Circle ltem 20 on Tech Data Card
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CONVERT

TO
Cool Reliable
Silicon Rectifiers

from
WILKINSON ELECTRONICS

FEATURES

o Direct Replacement
No Rewiring

e Nonencapsulated --
Easy to Repair

e GO-NO-GO Light
Indicators Warn of
Any Difficulty

e Safe for Operators
Lights Warn
of Hi Volts ON

SR-14-12
Replaces 872-8008-575

Replacements available

5U4 5R4 866A 872 8008
6894 6895 673 869B 857B
Now you can modernize

equipment easily and eco-
nomically to reliable solid
state power supplies.

WE units plug in to exist-
ing sockets and component
removal is unnecessary.

Each replacement contains
a number of hermetically
sealed diodes shunted by in-
dicator lights and RC Net-
works. All components are
replaceable.

REDUCE HEAT - CUT POWER
AND TUBE COSTS

END OFF-AIR PANIC

Wilkinson Electronics, Inc.
1937 W. MacDade Bivd.
Woodlyn, Pa. 19094
Telephone: 215-874-5237

Clrcle Item 21 on Tech Data Card
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Line Services
(Continued from page 19)

form similar to that shown in Fig. 1.
The entire path of the signal within
the POC is shown directly on the
order card, and the input and out-
put jacks are identified by numbers
corresponding to the loops from the
program source and to the trans-
mitter, respectively. In the event of
failure of any circuit component
within the POC, the path diagram
provides a simple means of locating
the offending part, which may then
be bypassed by means of patch
cords or by changing a few simple
connections. For the higher-service
lines, another form is used which
also includes a chart on which the
actual measured frequency response
of the circuit is recorded for
reference.

When planning for the line serv-
ices required for a new radio or
television station, contact is usually
made through the sales and engi-
neering departments, and, through a
series of conferences, agreement is
reached on solving the specific de-
mands of the new broadcaster.

As an example of how the line-
service companies will work to ac-
commodate the demands of special
events, Indiana Bell installed ap-
proximately 16,500 feet of cable to
provide the basis for the closed-
circuit telecast of the Indianapolis
500-Mile Race originated by a local
television station. Each cable con-
tains from 4 to 24 video pairs; the
largest cable has 24 video pairs and
300 regular telephone wires. The
installation provides the equivalent
of 870 miles of new circuits, mak-
ing possible the use of 12 separate
camera locations around the track.
Both picture and sound are fed
from each of these camera positions
to either the main remote TV studio

One camera pos-ition at 500-mile race.

located on top of grandstand B or
to the control room in the paddock.
Two portable microwave systems
provide the link from the Speed-
way, located west of Indianapolis,
to the TOC downtown. The extent
to which Indiana Bell accommo-
dated the principals involved in
telecasting the event is not entirely
divorced from the sizeable revenues
which will be received over the en-
suing years, but common-carrier
people are almost universally con-
cerned about doing a good job for
any customer.

Summary

In day-to-day operation, the sta-
tion engineer often falls into a
rather complacent attitude regard-
ing the services that may help im-
prove the sound or the versatility
of his station. By examining the
many services available, he can
better utilize them in planning new
installations and in updating old
ones. Until he cares enough to ex-
amine fully how he may benefit
from a common-carrier system, the
chief of a local 250-watt AM or
the technical director of a multi-
station combined radio and TV
operation may be depriving himself
of many direct and indirect services
utilizing a vast and versatile com-
munication system. A

STATION SPI LIRCUIT Neo.

DBUE DATE WIRED 8Y

LINE LOSS NOYSE DBRN

INSTALLER

PQC OKd BY

STATION Okd BY

PR IN
No.

STRAIGHT CROSS CONNECTION FOR TALX CIRCUIT No.

PR QUT

E\r

JACK IN
No.

TIE PR

227 AMPLIFIER NO.
C-2 BRG

i v

JACK OUT
[ p—

Uid
TiE PR

LINE  AMP AMP BRG BRG LINE[ BRG EOQ
IN IN T IN  QUT OUT| MON  MON

MON No.

Fig. 1.
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Order card similar to this contains all essential circuit-routing information.
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—eft, N-. Hensher; right, R. E. Christie, Manac 3r G-E Visual Communications Products.

G-E UHF Klystron Transmitters Win—-Again.

The event pictured above is noteworthy.

William S Hansher (le‘t) Vice President in Charg2 o°
Engineering, Taft Eroadcasting Company, s signing &
contract with the General Electric Company “zr 1 new 5C
KW secord-generat on U-F Klystron Transm -ier.

The transmitier will prcvide WNEP-TV, Scre ~ton-Wilkes
Barre, Pa,, w th an effective radiated power - excess of
one megavatt.

Almost a d=cade ago, WNEP-TV went on t-e air with &
first-generation G-E UHF Klystron Transmit:=r whosz 4%
KW output providec the country’s first ERF of over cne
megawatt

The notewarthy point in this contract sicnin¢ is thal
WNEP-TV s success with the first-generation transmitter,
and the advanced design cf the new unit, ~n the Tafl
order for Gereral Electric.

This is the kina of custome~ acceptance which als0 won
both first and second-generation G-E UHF Klystron Trans-
mitter orders from WEEK-TV, Peoria, lll., and WETA-TV,
Washington, D.Z. No other manufacturer can clai=1 such
a record of cistomer accaptance for high-powver UHF
klystron transmitters. For details con televisior's most-
accepted UHF klystron transmitters, contact your G-E
Broadcast Equioment Representative, or: Generad Electric
Ccmpany, Visual Communications Products, #7-315

Circle Item 22 on Yech Data Card
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Electronics Park, Syracuse, N.Y., 13201. GE-19
V sual Commurications Froducts
GENERAL @B ELECTRIC
Electronics Park, Syracuse, New York
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CRYSTALS

INSIST ON
. TEXAS|
\CRYSTALS
IL BY NAME!

If your dealer is temporarily
out of stock or does not carry
Texas Crystals, send us his
name along with your order
Minimum order. check or
C.0.D. is $5.00. Add 5¢ per
crystal for postage, I0¢ for
air mail.

Texas Crystals quality is outstand-
ing as evidenced by use in nu-
merous government space projects
where there’s no compromise with
quality, reliability or accuracy. For
commercial two way, ham operation
or special frequency control crystals,
Texas Crystals are your best buy.

Send for Free Catalog with Circuits

TEXAS
CRYSTALS

]_ | A Division of Whi\ehull Elecironics Corp.

1000 Crystal Drive 4117 W, Jefferson Blvd.
Fort Myers, Florida los Angeles, California
Phone 813 WE 6-2109 Phone 213 731-2258

Circle Item 24 on Tech Dota Card

Portable Stereo
(Continued from page 22)

have to modify this slightly to fit
the components at hand.

Construction was aided by the
use of turret sockets where possible
and by the installation of numerous
tie strips under the chassis. Shields
arc used on all miniature tubes.
Belden 8450 cabling was employed
because of its small outside diam-
eter and its rigidity. Where possible
in the under-chassis wiring, DC and
filament-supply wiring were har-
nesscd together away from all other
components. Holes were drilled and
grommets inserted beneath the
faders to facilitate dressing of leads
to keys and mixers.

Transformers T3, TS, and T7 are
mounted beneath the chassis near
their respective circuitry, as are sev-
eral large decoupling capacitors.
The plug-in speaker-muting relays
are on the top of the chassis; space
is left near them for the installation
of small transformers to accommo-
date low-impedance microphones.

As mentioned earlier, all inputs
and outputs appear on the rear
apron. Microphone, turntable, FM,

NEW:!:

NORTRONICS REPLACEMENT HEADS

INSTALL
NORTRONICS
0LD AMPEX REPLACEMENT
HEAD REMOVED HEAD

ﬂK-7 ADAPTER PERMITS FAST REPLACEMENT
... RAPID CHANGEOVER IN TRACK STYLES!

FOR AMPEX
RECORDERS!

Now — cut costs in replacing heads on Ampex 300. 350, 400. 3000 and
3200 series professional tape recorders . .. eliminate “"down time”! New
Nortronics heads and QK-76 adapter equal Ampex original equipment
performance. .. easily mount within the shield cups of Ampex head nests.

B VERSATILE — You pick the head and track style! QK-76 adapts Ampex
recorders to accept Nortronics full track, 2-track, 3 or 4 channel or
4-track styles...Record, Playback or Erase heads!

B FAST — No waiting...no units "“out of service”! Head replacements
made by simply loosening set screw and disconnecting plug! You
make initial changeover...you schedule service or maintenance!

B HIGHEST QUALITY — Utilizes original equipment Ampex shield cups
plus professional quality Nortronics replacements!

Nortronics offers the largest available variety of track and channel
styles ... widest selection of impedances and gap lengths . . . greatest
versatility in mounting! Write today for detailed information.

M®_®

8143-G 10th Ave. No.
Minneapolis, Minnesota 55427

Circle Item 23 on Tech Data Card
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and tape inputs and the cathode-
follower and headphone outputs ap-
pear at phone jacks; the dual-
channel monitor outputs, the out-
put of the cue amplifier, the excita-
tion for all relays, and the 600-ohm
balanced outputs all appear on bar-
rier strips.

Operation

The first step after construction
was completed was to age all tubes
for several days and then begin to
balance the unit for stereo. We
were ready to insert a balancing
control in the program preamplifier
but found instead that switching
tubes around did the trick. The se-
quence followed in balancing was
as follows: First the VU stages were
balanced, using a monophonic tone
fed to the grids of both VU ampli-
fiers. Once this stage was set, we
worked back through the cathode-
follower, the program preamplifier,
and the turntable and microphone
preamps, always tying the feed to
both grids of the stage being bal-
anced. This procedure seemed to
work well, and, although the unit
has been in operation for several
months, it has needed no further
adjustment.

The next step was to determine
the desired output level. After ar-
riving at an arbitrary figure of one
volt for zero VU, we connected an
audio VTVM at the cathode-
follower jacks, and the VU meters
were adjusted to read a correspond-
ing zero VU. This was done by
varying resistance RS (See Fig. 5).
The line amplifier, as mentioned
previously, is independent, needs no
balancing, and can be varied from
—20db to + 10db with the chassis-
top level controls.

The system of which this unit is
the heart consists of three auto-
matic turntables, three stereo tape
recorders, an FM tuner, and one
microphone. Turntables and tape
decks have switches installed in
parallel with the remote relays for
local control and audition purposes.
The equipment is capable of fast
starts, and production capability
compares favorably with more elab-
orate professional gear. The system
is being used with excellent results
in the production of recorded pro-
grams for playback on two Mid-
western radio stations. A

BROADCAST ENGINEERING
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September 1965

We interrupt this magazine to bring you...

Late Bulletin from Washington

by Howard T. Head

NAB Seeks Relaxation of DA-Remote Requirements

The National Association of Broadcasters (NAB) is preparing a petition
requesting that the Commission relax the present directional-antenna
remote-control Rules, which require complete meter readings at the trans-
mitter each day within two hours after switching to directional operation.
This requirement has proved a burden, particularly for a station whose
night pattern differs from its day pattern. The changing sunrise and
sunset times throughout the year further complicate matters.

H

The request for relaxation will be based on successful experience at
KQV, Pittsburgh, Pa., employing a new type of commercially available
phase monitor which can be read by remote control; until the develop-
ment of the new monitor, the only practical way of taking phase readings
was to send a man to the transmitter. Since this instrument is now
available, NAB will point out the technical feasibility of relaxing the
requirement for daily visits to the transmitter. 4

AM-FM Nonduplication Deadline Postponed for Some

The Commission has postponed the effective date of new Rules requiring

FM stations in cities having population greater than 100,000 to program
separately from their AM affiliates at least 50% of the time (May 1965
Bulletin). The October 15 deadline has been changed to December 31, 1965.
The extension of this deadline, however, applies only to slightly more
than 100 FM stations which have asked for permanent exemption from the
proposed new Rule; stations which did not request an exemption will be
expected to comply with the October 15 deadline.

The Commission has announced that it expects to reach a decision on the
outstanding exemption requests during September, to afford sufficient

time to comply with the new December 31 deadline,

TV Receiving Antenna Improvement Program

Following recent studies by KIRO-TV, Seattle, and KSL-TV, Salt Lake City,
which disclosed large numbers of television receiving installations not
equipped with proper antennas, a campaign has been launched by the
Association of Maximum Service Telecasters, Inc., (MST) and the American
Institute for Better Television Reception, to acquaint both television
dealers and the public with the need for adequate television receiving

wwwW americanradiohistorv com
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antenna installations. The necessity for maintaining receiving antennas
in proper condition is also stressed.

The studies at KIRO-TV and KSL~TV showed that an unexpectedly high per-
centage of television viewers did not realize the importance of installing
and maintaining adequate receiving antennas, needed particularly for color
reception. Perhaps even more serious, large numbers of television dealers
were either likewise unaware of the problem or had not had the need made
sufficiently clear to them. The present campaign is aimed at educating
both the viewer and the dealer, and at encouraging development of receiving
antennas that meet the requirements of individual installations.

FCC May Waive Filing Fees on Certain Applications

In recent instances involving floods and other natural disasters, the
Commission has noted that reconstruction of broadcast facilities has
required filing of formal applications normally subject to regular

filing fees. 1In these instances, the Commission has announced favorable
consideration to requests for waiver of filing fees. Applicants requesting
a waiver must submit a statement to the Commission describing the cir-
cumstances and the damage which required the application to be filed.

Commission Concerned over CATV "Leapfrogging'

In a recent case in northern Alabama, the Commission has designated for
hearing an application by a CATV operator for microwave facilities that
would permit "leapfrogging" -- the bringing in of distant stations in
preference to stations nearby (June 1965 Bulletin). In addition to the
"leapfrogging' issue, the Commission also announced its intention to
inquire into charges of economic injury to a local TV broadcast station,

as well as conspiracy between the CATV operator and a broadcast competitor.

In a related action, the Commission has issued a policy statement which
sanctions the acquisition of CATV systems by television broadcast licensees.
The Commission stated that its inquiry had ''not disclosed any substantial
evidence of widespread abuses,' but the right was reserved to take action
in any specific case of abuse.

This latter policy action stemmed from an inquiry dealing with CATV
system ownership only by television broadcast licensees; no such inquiries

have been announced with respect to CATV ownership by AM or FM station
licensees.

Howard T. Head...in Washington
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NAIS

ERVAL

. that makes the CDL your best Video Switching
investment? We've engineered this switcher to
provide you with maximum program flexibility, and
enable you at the same time to reduce your station
operating expenses. Check the features below, and
you’ll understand why this switcher is truly different.

® All composite, fully color compensated, “double reentry”
video switching system.

® Selection of additive or non-additive mixing facilities to
super over on-air program.

® Simultaneous or independent “fade to black” of program
audio and video.

® In “Automatic Mode”, logic circuitry automatically se-
lects unused film camera on island, flips appropriate mirror
and activates video crosspoint. Also permits automatic
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video switching by utilizing cues in video tape and film
magnetic sound tracks.

® Remote video tape controls for Record, Rewind, Fast
Forward, Stop and Play.

® Audio-Follow-Video switching on all sources, with addi-
tional selection of common audio source for all live cameras.

® Two banks of audio controls, “Full” and “Over’ for car-
tridge and announce.

@ Fast audio mix transition, not ncrmal Make-Bef yre-Break
relay.

® Controls operating modes of CDL computer controlled
Master Video Switching System.

Our experienced engineering department is pre-
pared to help you plan your station modernization,
and aid in solving special problems. For free con-
sultation and engineering assistance, write or call:

WARD ELECTRONIC INDUSTRIES

1414 EAST ST. GEORGE AVE., LINDEN, N. J. 07036 + (201) 925-4690

Circle Item 25 on Tech Data Card
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7 ELOON

Long-Life, High Performance TelevisionCamera Tube. An entirely new
principle of operation, perfected by English Electric Valve, provides
improved performance and increases tube life 3 to 4 times that of
previous image orthicons.

LONG-LIFE Achieved Without any Corresponding Disadvantages—

® No burn-in or “sticking” ® Improved S/N B “Crisp” live pictures
B Sensitivity, resolution and gray scale remain constant over the life
of tube B Reduced black compression.

This new ELCON tube can be used with existing image orthicon
cameras, as well as in the newer transistorized zoom cameras built
specifically to take maximum advantage of its performance.

For detailed information on this important technical breakthrough,
write for Bulletin 410.

ELCON ... stocked, tested and warranted only by VISUAL, the leader.

Sold Nationally By

VISUAL ELECTRONICS CORPORATION
356 west 40th street = new york, n. y. 10018 » (212) 736-5840

LOOK TO VISUAL FOR NEW CONCEPTS IN BROADCAST EQUIPMENT
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Television Symposium
(Continued from page 24)

Fig. 4. Among exhibitors from the USA.

stressed the trend toward solid-state
recording cquipment.

Visual Electronics’ new  solid-
state equipment (Fig. 4) for record-
ing color television on tape at-
tracted interest, as did C. R. Web-
ster’s reading of the paper “A Sim-
ple Trouble-Free Quadruplex VTR
System,” which Steve Allen had
presented at the NAB Convention.

Likewise of interest at the exhi-
bition was thc new Ampex color-
TV tape recorder which had been
unveiled at the NAB Show. Grant
M. Smith discussed the equipment
in a paper entitled “Design of an
Optimized 625-line Color Televi-
sion Tape Recorder.”

Transistorized Gear

New solid-state cquipment was
teatured by many exhibitors and
spcakers at Montreux.

Much interest was aroused by
a paper on Microwave Associates’
solid-state 7000-mc equipment for
remote broadcasts; C. R. Russel,
G. A. P. Teasdale, and J. J. Tither
presented the paper. One feature
of this non-demodulation-equipped
transmitter — ecmploying Kystrons,
silicon transistors, and varactor di-
odes — is that it can be attached
directly behind the antenna dish
(Fig. 5).

At the exhibition’s largest
booth, Marconi Company, Limited

Fig. 5. Remote-program microwave unit.

BROADCAST ENGINEERING
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[RHYMES WITH LASTING]

B Quality in a professional tape recorder has got to last. That’s why a sturdy, solid die-cast
main plate backs up famous Magnecord durability.

Only a solid die-casting can provide rigid support and stable alignment of assembled pa-ts.
Mounting holes and bases are molded in for perfect uniformity between each instrument,
insuring precise location and smooth operation. This extra strength in a Magnecord redu :es
wear to a minimum, cuts down-time and lowers maintenance cost.

Casting about for a professional tape instrument that is broadcast-ready and stays that wiy?
Write for our new brochure featuring the complete line of Magnecord recorder/reproducers.

hTEnS 6, 5 5 o & AT L
Model 1021 $708 Model 022 8788 Model 1028 $995 Model 1048 £395

m oggnecord SALES DEPARTMENT
s+ MIDWESTERN INSTRUMENTS, INC.
Subsidiary of Telex Corporation / P. 0. Box 1526 / Tulsa, Oklahoma 74105
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(Chelmsford, England) introduced
its fully transistorized Mark V 412"
lightweight image-orthicon zoom
camera. Marconi’s engineer, Hen-
dryk Mirzwinski, discussing “Auto-
mation of Master-Switching Sys-
tems,” told the symposium that
selection of a particular type of
memory for such equipment de-
pends upon the number of opera-
tions to be controlled. He explained
that automated control may be in-
troduced gradually; hence its instal-
lation is not necessarily expensive.
Marconi exhibited their transistor-
ized Type B-3720 semiautomatic
master switching system, which af-
fords vidéo and audio shifts for up
to twelve inputs, and switching—in
sequence—of up to eight separate
units from a memory device. It is
suitable for either monochrome or
color.

Other Products

The main exhibit of Thomson-
Houston was the French firm’s new
TH T605 twin-use cine-television
camera which allows shows to be
filmed at the same time they are
transmitted.

Another French manufacturer,
Compagnie Generale de Telegraphie
Sans Fil (CSF), showed a new 4-
watt 800-mc portable UHF trans-
mitter.

Sony displayed its PVC-101 CE-
1A portable vidicon camera and its
120E VTR.

RCA, in a spacious booth, dem-
onstrated its TR-4 and TR-5 tape

recorders, as well as the latest
cameras.

Videon, S. A. (Paris) had a
full line of new transistorized
components.

Tektronix International exhibited
oscilloscopes, video monitors, and
its new TV vector-scope.

Other products displayed include
Erni Schwach Stromtechnik’s new
TV monitor receiver Mr 11-40,
Weinch Engineering Company’s
precision coaxial devices, Boonton
Electronics Corporation’s Model
95A sensitive DC meter and 91D
sensitive RF voltmeters, Sperry
Electronics Company’s microwave
test instruments, Hoffman Semicon-
ductor Company’s 1-watt solar en-
ergy converter, W. Vinter, Limited’s

NOW! Solve Electronics Problems

fast with New Patented S!idg‘ Rule.

That’s right! This amazing new Electronics
Slide Rule will save you time the very first
day you use it. It’s a patented, all-metal 10”
rule that features special scales for solving
reactance, resonance, inductance and cir-
cuitry problems . . . an exclusive ‘‘fast-
finder” decimal point locater . . . widely-
used formulas and conversion factors for
instant reference. And there’s all the stand-
ard scales you need to do multiplication,
division, square roots, logs, etc.

Best of all, the CIE Electronics Slide Rule
comes complete with an Instruction Course

LT
7 —zm - - 1| NAME

B

of four AUTO-PROGRAMMED " lessons. You’ll quickly
learn how to whip through tough problems
in a jiffy while others plod along the old-
fashioned *‘pad and pencil” way.

Electronics Slide Rule, Instruction Course,
and handsome, top-grain leather carrying
case . .. a $50 value for less than $20. Send
coupon for FREE itlustrated booklet de-
scribing this Electronics Slide Rule and
Instruction Course and FREE Pocket Elec-
tronics Data Guide. Cleveland Institute of
Electronics, 1776 E. 17th St., Dept.BE103,

Cleveland, Ohio 44114.
*TRADEMARK

Cleveland Insﬂ:ﬂ:ui:eI
of Electronics |
1776 E. 17th St., Dept. BE103, Cleveland, Chio 44114

Send FREE Electronics Slide Rule Booklet. Special Bonus: Mail
promptly and get FREE Pocket Electronics Data Guide too!

ADDRESS.

{Please Print}

COUNTY.

coupon

STATE ZIP.

today — cITY.

A leader in Electronics Training...

since 1934
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pan-and-tilt head Type 111, Wilcox
Electric’s completely compatible
DME equipment, and Alto Scien-
tific Company’s 10-watt Altovue
Pak transmitters.

J. C. Moll, Ediphor A. G.
(Glarus, Switzerland) delivered a
lecture on “Large Screen Projection
and its Applications” in which he
pointed out uses for background
projection in TV studios. Mr. Moll
discussed the comparative merits of
projectors working with TV pro-
jection tubes mounted in an opti-
cal system (the Schmidt technique)
and the Ediphor system which em-
ploys the dark-field control-layer
principle.

A. Rother, Diemens and Halske
(Munich, Germany), discussed his
firm’s experience with the YH 1020
traveling-wave tube in UHF TV
translator service.

Roher Hibbard described Am-
pex’s “‘new low-cost television
system and recorder for CCTV
applications.”

Special Interest

Of particular interest to the nu-
merous Asian, African, and Latin-
American engineers attending the
symposium was the paper of Sa-
buro Oyama, Nippon Electric Co.
(Tokyo), on “Receivers and Trans-
mitters for Developing Areas.”

Haruo Kondo, IAMCR (Tokyo),
discussed “Television in Japan”
after Prof. August Karolus pre-
sented “The History of Television.”

Considerable discussion was pro-
voked by Dr. George H. Brown’s
survey of “New Opportunities in
biotechnology” as well as by Joseph
Roizen’s exposition of ‘“Magnetic
Video Recording in Radiology.”

To round out the program, W.
S. Sharps (London) and R. Pontil-
lon of Thomson-Houston (Paris)
presented papers on educational
uses of television.

Ian S. Douglas (Melbourne, Aus-
tralia) received the grand prize for
the best paper offered at the Third
Symposium in 1963.

End for This Year

This Fourth International Tele-
vision Symposium, in which about
400 specialists participated, was
concluded with awards for merito-
rious service. The Fifth Interna-
tional TV Symposium and Exposi-
tion is scheduled for May 1967 at
Montreux. A
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Whatever you need, wherever you are, Harvey is stocked
in depth with the top brands in the business. As Amer-
ica's oldest supplier of professional broadcast and studio
recording equipment, Harvey can be counted on to have

VEY RADIO CO, INC. an be
what you want on hand—and deliver it, anywhere. As your

single source of supply—from studio tape decks, image
orthicons and cables to the smallest replacement parts
—Harvey can save you time, eliminate hunting around.
We do it for the major networks right now. To order write

103 West 43rd Street/New York, N.Y. 10036 /(212) JUdson 2-1500
Federal Electronics, Inc. (Subsidiary) / Vestal Parkway, Vestal, N.Y./ (607) Ploneer 8-8211  or call collect today.
ALWAYS ON HAND: AD.C. - AMPEX « AMPHENOL + A.P.l.+ BELDIN « CANNON » CBS LABORATORIES + DAVEN
DELCO « LANGEVIN + NEUMANN « R.CA. » SENNHEISER *+ SHURE *+ SWITCHCRAFT - UNIVERSAL AUDIO
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(Advertisement)

STUDIOD TALK

by ALEXIS BADMAIEFF

Chief Engineer
Acoustics/ Transducers

ARtec Lansing

A BIG OR LITTLE CONDENSER MIKE?

We have heard that when using condenser
microphones, some musicians insist on the
large “impressive” looking modecls. Unfor-
tunately, when it comes to microphones,
large size is not the measure of quality.
Quite the opposite! A large mike with a
large diaphragm has inherent limitations
when compared to the miniature “Lipstik”
mikes which we manufacture. In fact, we’ll
make this unequivocal statement: When
using a condenser mike, you'll obtain
better pickup along the entire audible spec-
trum, especially in the high frequency
region, with a small diaphragm.

WHY SMALL SIZE OF DIAPHRAGM IS
CRITICAL FOR QUALITY WORK

Parallel Incidence (sound arriving parallel
to plane of diaphragm) is an extreme con-
dition that can ruin the best planned ses-
sion, because all wave lengths equal to the
diameter of the diaphragm will strike from
edge to edge, 180° out of phase. The larger
the diameter, the lower the point at which
phase cancellation occurs.

Perpendicular Incidence (sound arriving
perpendicular to plane of diaphragm) is
ideal, regardlcss of size of diaphragm. But
unless you'ré dealing with a single, fixed
sound source, the ideal incidence is pure
theory. Add a multi-sound source like a
widely dispersed orchestra, and you better
look for the smallest mike available.

Random Incidence is any incidence be-
tween the fairly hypothctical parallel and
perpendicular incidences. In practice, ran-
dom incidence of varying angles is univer-
sal in microphone work. Therefore, you
almost always work with staggered phase
due to sound waves striking the diaphragm
at different angles. The result is of course
diminished hf responsc. What's important
here is not the fact that hf drop-off will
occur, but where it occurs. With a large
diaphragm, it occurs lower in the spec-
trum; with a small one, it occurs virtually
beyond the usable range. For example, in
condenser mikes with diaphragms 1” in
diameter or larger, frequency drop-off
occurs at 10 kc. On the other hand. a mike
with a 12” diaphragm (such as our M-20
or M-30), placed in an identical position,
drops off at 20 kc!

HF DROP-OFF IS INVERSELY
PROPORTIONAL TO SIZE OF DIAPHRAGM
The smaller the diaphragm, the less sub-
ject it is to directivity of the sound source.
That's why Altec manufactures two con-
denser microphone systems—the M20
Omnidirectional and M30 Cardioid —em-
ploying a tiny ¥2” diaphragm. Not only are
these mikes considerably smaller than
most European makes, they’re better made
to boot! We recently measured a popular
Europcan condenser mike against our
M30. The foreign mike dropped-off badly
after 10 kc; ours was flat to 18 kc! We
also measured a 9 db advantage in signal-
to-noise ratio in our mike (—61 dbv vs.
~70 dbv). Altec condenser mikes are
designed to meet the demand of American
recording and broadcast engineers for
superior performance throughout the audi-
ble range, quite naturally including a supe-
rior high frequency response.

ALTEC LANSING
A Division of (L7777 Ling Altec, Inc.
ANAHLIM, CALIFORNIA

© 1965 AL
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NEWS OF THE INDUSTRY

INTERNATIONAL

TV for India

Consulting author P. U. Sukhadia re-
ports from Bombay that plans are under
way for the expansion of TV service in
India. Present operations are limited to
programing during the evening from
stations in Delhi and New Delhi. Ex-
tended hours of service are to be inau-
gurated next year.

Planning s also in progress to estab-
lish new stations in such cities as Bom-
bay, Calcutta, Madras, and Bangalore.
These stations are envisioned for the
1966-67 period. Broadcasting in India is
solely in the hands of the government,
and negotiations are in progress between
the government and some foreign firms
concerning the procurement of equip-
ment for the new stations.

Another problem is the manufacture
of TV receivers. However, the Central
Electronic Research Institute at Pilani
(Rajasthan) has developed a low-cost re-
ceiver using Indian parts.

Montreal SMPTE Conference
New concepts in television engineer-

SPOTMASTER

S

PortaPak I
Cartridge

Playback Unit

Your time salesmen will

wonder how they ever

got along without it!

Completely self-con-

tained and self-powered, PortaPak | offers
wide-range response, low distortion,
plays all sized cartridges anywhere and
anytime. It's solid state for rugged de-
pendability and low battery drain, and
recharges overnight from standard 115v
ac line. Packaged in handsome stainless
steel with a hinged lid for easy mainte-
nance, PortaPak | weighs just 11% Ibs.
Vinyl carrying case optional.

Write or wire for full information.

BROADCAST ELECTRONICS, INC.

8800 Brookville Road
Silver Spring, Maryland
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ing techniques and a display of new TV
equipment will bring TV engineers from
all parts of the world to the 98th
SMPTE Technical Conference and
Equipment Exhibit at the Queen Eliza-
beth Hotel, Montreal, October 31 to
November 5. International discussion of
some of the critical problems confront-
ing the TV industry will be a major
feature.

In the transmission field, reports will
be presented on color TV in Europe be-
fore and since the recent CCIR Confer-
ence in Vienna, new UHF-transmitter
design. and cable distribution of UHF
signals. A description of recent research
work by the Institut fur Rundfunk-
technik, Munich, on quadrature distor-
tion correction will show how NTSC
color transmission can be improved. A
panel discussion on network problems is
also planned.

A special session on the relatively new
art of vertical-interval testing and moni-
toring will bring together contributors
from Canada. Australia, and Germany.
Enkineers from the Canadian Broadcast-
ing Corp. will discuss automatic video
switching and some of CBC’s quality-
control procedures. Equipment papers
from several countries will discuss new
cameras, electron-beam recorders, moni-
tors, color-slide scanners, complete mo-
bile units, and new studio designs. Much
of the new equipment described in the
technical program will be included in the
cquipment exhibit.

NATIONAL

NCTA Opposes CATV for
Telephone Companies

The Board of Directors of the Na-
tional Community Television Association
(NCTA), in a statement issued at the
national convention, expressed deep con-
cern with regard to the activity of tele-
phone utilities in the field of community
antenna television (CATV). The state-
ment said:

“Many community antenna operators
have expressed concern that the practices
and policies of telephone companies may
seriously impair, if not destroy, the fu-
ture development of CATV as an inde-
pendently owned industry.

“Special concern has been expressed
over the offering by Bell and other tele-
phone companies in tariffs filed in more
than 20 states to provide virtually the
entire physical plant for CATV systems
at public utility charges.

“Many system owners and prospective
system owners view this development as
an outright entry into the CATV busi-

BROADCAST ENGINEERING
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QUALITY DESIGNED FOR BROADCASTERS AND SOUND STUDIOS

Two speed tape transport with automatic sequence braking,
choice of hyperbolic head configurations, hysteresis capstan
drive and heavy duty reel drive motors, remote control jacks and
10/2’" reel capacity. Superbly smooth tape handling — interlocked
““fool-proof’’ switching — fit for every studio.

Rack mount ready from $585.45

MATCHING SOLID STATE ELECTRONICS

Record and playback amplifiers of modular design with
interchangeable plug-in options, mixing controls, A-B
monitoring, 600 OHM line output illuminated VU meters,
exceed NAB standards.

Rack mount ready
Monaural RP1§0-R2 $299.00
Stereo RPi20-R2 $399.00

0000000000000 00000C0000CO0000000000000000COCOCOTD

MADE BY SKILLED AMERICAN CRAFTSMEN AT

A
TIKING or minnearoLis®

9600 Aldrich Ave. S. Minneapolis, Minnesota, 55420

N

CANADA; Alex L. Clark. Lzd.. 375) Bloor St. W.. Istington. Ontano
Electro Tec Marketers, Ltd.. 1624 W. Third Av.. Vancouver, Briush Columbia
CENTRAL & SOUTH AMERICA:ManRep Corp.. P.O. Box 429 N.Miami Beach. Florida, U S.A.
OVERSEAS EXPORT: International Division Vikizg of Minneapolis, Inc., 9600 Aldrich Av.S. .Minneapolis, Minn.. U.S. A
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ness by the telephone industry and assert
that this. together with the telephone
companies’ ability to restrict or prohibit
use of utility poles for privately owned
community antennas, could sound the
death knell to future CATV develop-
ment outside the control of the telephone
companies.

“The NCTA Board of Directors has
directed the Association’s staff to de-
velop immediately all available facts re-
garding the plans, policies and practices
of the various segments of the telephone
industry regarding the tariff offerings,
the availability to independent companies
of pole line attachment space contracts,
the rate for such contracts when avail-
able, restrictive provisions therein im-
pairing the opportunity of privately
owned systems to compete, and all other
matters pertinent to the problem includ-
ing plans for direct entry into CATV.

“All appropriate measures will be
taken to prevent the development of a
telephone monopoly in the manufacture,
installation and operation of new CATV
systems and to protect the integrity of
existing CATV systems as independent
businesses.

“It is the intention of this Association
to maintain close liaison with Bell Sys-
tem and other telephone companies in
the interest of working out arrangements
which will accommodate the legitimate
interests of both groups and result in the
best and most economical service to the
public.”

Expands Color TV Production

Expansion of its Camden, N. J., pro-
duction facilities to meet the anticipated
demand for new color television cameras
is planned by the RCA Broadcast and
Communications Products Division. The
new facilities include ‘“clean rooms.”
where camera modules are assembled
under dust-free conditions, and addi-
tional camera test positions.

PROPERTY
TRANSACTIONS

Il T IR S G e

Radio station KOPY, 1 kw full time on
1070 kc.. Alice, Texas, has been sold by
Robert N. Aylin, principal owner. Tom
E. Foster, his son, Tolbert Foster, and
others comprise the buying group. The
Fosters. owners and operators of KDET,
Center, Texas, and other properties, are
veteran Southwestern broadcasters. The
consideration was $200.000.

Subject to the approval of the FCC, the
administrators of the estate of the late
Dr. Roscoe R. Miller have sold Radio
Station WDBF in Delray Beach, Florida
to the Quality Broadcasting Corporation.
Officers of the purchasing group are
Frederick M. Ayres, president, John C.
Appel, secretary-treasurer, and Victor M.
Knight, executive vice-president. Consid-
cration is in excess of $250.000. A
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Lower attenuation...

new HELIAX®

Va”, 3”, /2” flexible
coaxial cables for
o Military

e Broadcast

e CATV

® Mobile Radio

¢ Data Processing and

Instrumentation Systems

These new air and foam cables offer lower attenuation in small physical
sizes. Type FH1, V4" Foam HELIAX has 30% lower attenuation, 60% smaller
size and 50% less weight than RG8/U. The copper inner and outer con-
ductors assure optimum electrical performance with long life reliability.
Available in long splice free lengths with or without polyethylene jacket.

For additional information on HELIAX, contact your regionzl Andrew
sales engineer or write P.O. Box 807, Chicago, lllinois 60642.
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Automatic
Broadcasting
tailormade to your
needs through the

building block
concept from

UNLIMITED
VARIETY

BOOK REVIEW

Collected Papers on Acoustics; Wal-
lace C. Sabine; Dover Publications,
Inc., New York, N, Y. 1964; 279
pages, 53" x 812", paperback; $2.00.

This book is a collection of the
writings of the late Professor Sabine.
The paperback edition is a republica-
tion, without change, of the original
edition published in 1922 by the Har-
vard University Press. In the intro-
duction to the 1964 edition, Professor
Frederick V. Hunt refers to Professor
Sabine as the founder of the science
of architectural acoustics, for during
a period of 20 years beginning in
1895, Professor Sabine's original re-
search exposed the fundamental con-
cepts on which the science is based.

This collection of papers, which
originally appeared in a number
of scientific and industry journals,
chronicles, in his own words, Sabine’s
experiments and the conclusions he
drew from them. Although the basic
conclusions were derived for the most
part from experimental results, a num-
ber of cross checks were used to
establish the validity of the results.

The first section of the book con-
sists of a series of papers on rever-
beration. Later papers are “The Accu-
racy of Musical Taste in Regard to
Architectural Acoustics,” “The Varia-
tion in Reverberation with Variation
in Pitching,” “Melody and the Origin
of the Musical Scale” (in which Sabine
takes exception to some earlier state-
ments by Helmholtz), “Effects of Air
Currents and of Temperature,” “Sense
of Loudness,” “The Correction of
Acoustical Difficulties,” “Theatre

INCOMPARABLE
QUALITY el D _
Acoustics, Building Material and
Musical Pitch,” “Architectural Acous-

SWITCHCRAFT Vious. materah, “The Tnsulation of
PHONE PLUGS

Send for FREE 35-pg. booklet‘“Plan-
ning for Automated Broadcasting.”
Or call collect today 309-825-1228.

AUTOMATIC ) TAPECONTROL

1107 E. Croxton Ave. Bloomington, 1l
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Sound,” and “Whispering Galleries”

(explanations of the characteristics of
Why waste time ‘shopping around”
. whatever your plug requirement—

regardless of size or type, Switchcraft
makes it, and makes it better! The
one piece tip rod, for instance, is
staked into the terminal to assure
tightness . . . the tip rod can’'t fall out!
Switchcraft offers you the world's lar-
gest selection of phone plugs . . . with
solder terminals, screw terminals, ca-
ble clamps; .2507, .206”, .140”, .097”

some well-known whispering galleries
and how they work). An appendix
contains notes on a lecture on sound-
intensity measurement.

The book is written in the style of
the late 1800’s and early 1900’s, and
some of the concepts involved are
not obviously apparent, Even so, the

$169.50
Separate Tone Arm
mounting plate for
easy installation

s Single lever controls

33, 45, 78 speeds
* Plays 45 RPM's
without adapter

finger diameters; shielded handles, or author presents them in a manner

that is rather easily understood. A

tough plastic handles; single plugs,

twin-plugs; 2-conductor or 3-conductor a . g 41
—w;/oS ngame it! Chances are it's a number of line drawings and photo- ¢ llluminated speed Uncondmonully
thoroughly proved, field-tested STOCK graphs illustrate points made in the indicators Guaranteed

plug from the incomparable Switch-
craft line of plugs.

SEND FOR NEW CATALOG P-202

or see your Switchcraft Authorized In-
dustrial Distributor for immediate de-
livery at factory prices.

text. In the section on “Theatre * Sold with or without i 0 o fects in
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RYSSCO Electronics Mfg.
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ENGINEERS’ EXCHANGE

Automatic Recorder
Control

by Frederick N. Davis, Chief Engineer,
WELW, Willoughby, Ohio

At WELW, we record a number
of remote broadcasts that occur at
unscheduled times. Frequently, one
of these broadcasts would be
missed, and a repeat was required.
The circuit shown solved this
problem.

A 12BY7 is used in conjunction
with a 5000-ohm plate-circuit relay.
The 12BY7, which is normally con-
ducting, keeps the relay energized
and the tape deck off. When the cue
is sent, about 30 seconds before the

S sk PLAm Reway
POTIER & BRUMFIELD

L 1k DPOT
CONTACTS WIRED TO
SUIT RECORDER

UNIVERSAL QUTPUT TRANSFORMWER 8
109¥ 10 15¢ ¥

REVERSE CONNECTED

broadcast begins, a sample of the
audio from the output of the line
monitor amplifier is stepped up by
the input transformer and rectified
by a half-wave doubler, charging
the S-mfd filter capacitor and cut-
ting off the 12BY7. This allows the
relay to drop out and starts the tape
deck.

With the grid resistor shown, it
will take from 30 to 45 seconds for
the capacitor to discharge suffi-
ciently to allow the tube to conduct
and turn the recorder off.

Crystal Reference
Oscillator

by James W. Thweatt, Staff Transmitter
Technician, WPSD-TV, Paducah, Ky.
A 100-kc crystal-controlled fre-
quency standard can be quite useful
at the TV station. The circuit
shown is of an oscillator that we
constructed. The 200-kc and 1-mc
tuned circuits were added simply
because we had the crystals, but
they give added utility to the unit.
Each of the crystal circuits is cali-
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crystal is available.

Of course either the 100-kc¢ or 200-
kc output could be used if no 1-mc

brated by zero-beating a harmonic
with WWV.

A 100-kc signal is required as
part of the complete alignment pro-
cedure of the AFC unit in our
microwave receiver. The value of
R1, for this reason, was chosen so
as to obtain a sinusoidal 100-kc
output. The 1-mc output was used
to check each frequency of the
time-mark generator in our scope.

How do you measure
quality in film transfers?

You know it when you see it! Your eye is our judge. That's why we
demand perfection in clarity, definition and true grey scale. We got
perfection by complete control. All of our work is done under one
roof...a unique way of operating in our industry. And we feel the
results are worth it. So do our clients—companies like AMERICAN
MOTORS, MGM-TELESTUDIOS, MCA-TV, HEATH DE ROCHEMONT, ever
AMPEX. Their names tell you a lot about our standards. But there’s a
better way to find out. Try us. We offer “in by 9—out by 5” processing —
with your transfer jetting back the same night. And optimum quality

is guaranteed (backed by two decades of expert Hollywood technology).
If you believe your eyes call Acme Film Laboratories, Inc.,

Hollywood, 1161 North Highland Avenue, HO 4-7471,

New York, 400 Madison Avenue, HA 1-3400. H i:_

3

Acme Film Transfers
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DIRECT
REPLACEMENT
SILICON
RECTIFIERS

from

WILKINSON ELECTRONICS

Replaces
the 869B

® Plug-in No Rewiring

® Nonencapsulated
Each Diode Replaceable

® Safe and Self Testing
Each Diode Has a GO-NO-
GO Light to Warn of Fail-
ure and High Volts on.

SPECIFICATIONS
PRV Repetitive 24KV
PRV Transient 29KV
Max. Current 22A*
Surge Current 200A

Max. DC PS Volts 16KV*
*In 3 phase full wave bridge

W, -—"lc \SE.‘

Wilkinson Electronics, Inc.
1937 W. MacDade Blvd.
Woodlyn, Pa. 19094
Telephone: 215-874-5237

Circle Item 37 on Tech Data Card
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Audio Engineering Society Convention

The Audio Engineering Society will
hold its annual Fall Convention and Ex-
hibit of Professional Equipment October
11-15 at the Barbizon Plaza Hotel, 106
Central Park South, New York City.
Registration will be from 9 AM to 8 PM
Monday, October 11, through Friday,
October 15, on the hotel mezzanine. Pro-
fessional exhibits will be open from

MONDAY
9:00 AM  Annual Business Meeting
9:30 AM  Microph and Earph

Two-Way Dynamic Cardioid Micro-
phones

1:30 PM  Audio Amplification
Recent Trends in Audio Amplifiers

Design Considerations of A Solid State
Amplifier for Use in High-Quality
Professional Studio Recording and
Broadcast Consoles

7:30 PM  Music and Electronics

Report on A Seminar in Electronic
Music Composition
Duration and/or Frequency Alteration

TUESDAY

9:30 AM Miniaturized Audio
Applications

@Cn.a-urrb

INTERNATIONAL

— Ffirst Choice of those
who demand the Best!

0.0

Model SS824 From
% 1/4 Track Stereo  §1295
Unsurpassed Performance

ips db cps s/n
7-1/2 +2 30—30,000 55db
3.3/4 L2 30—20,000 52db
1-7/8 13 50—13,000 45db

¢ o International

u) Box 1000, Dept. BE-9

Elkhart, Indiana 46517

Put 3 £=~ocw~—r in Your Future!

Circle Item 38 on Tech Data Card
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Monday noon through Thursday. An
awards banquet will be held Thursday
evening.

More than 100 papers on all aspects
of audio engineering will be read during
the five-day technical sessions. Follow-
ing is a partial program for the technical
sessions, with emphasis on those papers
of interest to broadcast engineers.

Integrated Audio Voltage and Power
Amplification—Problems and
Solutions
1:30 PM  Loudspeakers |
An Ultra-Compact Lightweight Speaker
System
7:30 PM Loudspeakers Il

The Effect of Commonly Used Baffles
on the Sound Dispersion of Typical
Direct Radiator Loudspeakers

A Repeatable Technique for Listening
Tests

WEDNESDAY

9:30 AM Audio Instruments and
Instrumentation
A Program Distortion Monitor

1:30 PM  Electronic Control of
Auditorium Acoustics

Demonstration of Electronic Room-
Acoustic Concepts

Passive and Active Acoustics in
Architectural Enclosures

Natural and Artificial Reverberation

7:30 PM Sound Reinforcement

Acousti-Architectural Considerations in
the Harris County Domed Stadium

Theoretical and_Practical Considera-
tions in the Equalization of Sound
Systems

“Behind the Actor's Back'

THURSDAY

9:30 AM Studio and Control Systems

Audio Control Equipment for Use in
Studio Sound Recording

Design of Control Consoles with
Theater Reinforcement Systems

New Trends for Studio Console Design

Balance Requirements of Equipment
Connected to Telephone Lines

1:30 PM Disc Recording and
Reproduction

Absolute Calibration of Pickups and
Records

Optimizing the Dynamic Characteristics
of A Phonograph Cartridge

Application of the Silicon Semi-
conductor Phonograph Cartridge

Stylus Mass and Elliptical Points
Instruments for Record Cleaning

Performance Evaluation of Pickups
with Elliptical Styli

FRIDAY

9:30 AM Magnetic Recording and
Reproduction
Modulation Noise in Tape Recording

Flutter Perceptibility and A New
Flutter Analyzer

A Flexible-Sheet Magnetic Recorder
Dropouts at Low Tape Speeds

Transient Response and Cross
Modulation Distortion in Magnetic
Recorders

1:30 PM Speech Analytics
Approaches to the Synthesis of Speech

BROADCAST ENGINEERING
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TVAL TRANSISTORIZED VIDEO STABILIZING AMPLIFIER

INTERNATIONAL

0

NUCLEAR CORP.

September, 1965

AND ASSOCIATED PLUG-IN UNITS

International Nuclear’s Model TVA1l Video Stabilizing
Amplifier, with its associated series of plug-in units offers
high level performance and versatility for studio or transmitter
use. It removes all low frequency disturbances such as hum,
bounce and tilt by sync-tip clamping. The back porch level is
precisely stabilized without affecting color signals in any wey.
Sync is stretched after back porch stabilization and then clipped
accurately to desired level. This level may be set by means of
a front panel control which can be extended to a remote lo:a-
tion. Stripped sync is provided at one 75 ohm internally
terminated output connector, at a 4 volt level. The TVl
chassis contains a plug-in compartment which accepts up tc 4
plug-in units. Among these plug-in units is the TV AI1-E, provid-
ing a stripped color video channel, and the TVA1-D which
provides the means of adjusting peak-white clipping, white
stretch and differential phase. Other plug-in units are listed
below.

PRICES F.O0.B. NASHVILLE, TENNESSEE

Model TV AI1 Stabilizing Amplifier (less plug-ins) $1,380.00
Model TVA1-A, Manually operated input amplifier unit $ 310.00
Model TVA1-B, input amplifier unit, with provision

for remote master gain and chroma $ 425.00
Model TVA1-C Monitor Amplifier unit $ 265.00
Model TVA1-D White stretch and clip unit $ 240.00
Model TVAIL-E Stripped Video unit $ 450.00

for more complete information write Department VA

INTERNATIONAL NUCLEAR CORPORATION

608 NORRIS AVENUE — NASHVILLE 4, TENN. — PHONE 615 —254-3366

Circle I1tem 40 on Tech Data Card
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NEW PRODUCTS

PREVIEW

LE-8 SWITOHR WiTh AUTOMATIC LAPS, FASER
& A4SIMALET € SUSTAS. WITH AUGIO FOLIOW,
wiTu 18 tweny reeser Yiseo Aubio TiantiTion

SR & 2

Preselect Switcher

The preselect switcher for video, audio,
and transistions (VAT) shown here pro-
vides for a “take” bar to run off a series
of preset events with the inclusion of
cuts, automatic laps, fades, or supers.
The Visual Electronics VAT systems
utilize thumbwheels for control, storage,
and readout of preselect information.
Audio may be preselected to follow
video or may be from a separate source.
Presetting of the video and audio switch-
ing transition (cut, lap, fade, or super)
and speed is provided. The system per-
mits previewing the signal immediately
prior to airing, and last-minute push-
button changes of all preset information
can be made. A “Take” or *“Preroll”
button activates each succeeding event.
Circle ltem 88 on Tech Dato Cord

Image-Pickup Tube

The WL-23111 is a 3” image dissector
tube having a resolution of 3000 tele-
vision lines per inch and short rise and

BEEN MEENR BN

I.......

— s o

decay time. This Westinghouse tube is
designed for microfilm readout, televi-
sion film scanning, and high-speed fly-
ing-spot scanning. The tube has no tar-
get, hot cathode, or beam-forming gun.
Standard image orthicon components can
be used when scan rates permit.

A zoom effect can be attained elec-
tronically by magnification through scan
reduction. By decreasing the deflection
amplitude and underscanning the image.
a magnification of several hundred times
is possible. In the operation of this image

dissector, an electronic picture corre-
sponding to the optical image focused on

S S ems’
yGO...

You're A-OK with @QRK)

* Monaural or Stereo

C

QRK ELECTRONIC PRODUCTS

2125 N. Barton ¢ Fresno, California

Whether it’s stereo or monaural . . .
when you launch a recording on a
QRK Professional Turntable, you can
depend on an instant ‘‘cue” and the
superlative performance that has
made QRK famous. QRK Profes-
sional Turntables have only 3 rotating
parts in their patented design. The
exclusive “platter-dapter” adapts to
all dises without pop-up gadgets.
Every QRK unit is backed by a full
year warranty and prompt service.

See your dealer or write for
complete illustrated literature.

Circle Item 41 on Tech Data Card
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the face-plate is emitted from the photo-
cathode. The electronic picture is then
scanned across an aperture, and at any
instant in time only the electrons pass-
ing through the aperture enter the elec-
tron multiplier. The quantity varies with
the light intensity on the portion of the
image being scanned. Further amplifica-
tion is accomplished by secondary emis-
sion in the 12-stage multiplier section.
Circle Item 89 on Tech Data Cord

Solid-State TV Monitors

A series of television monitors featuring
transistorized circuitry and printed-circuit
construction js being manufactured by
Miratel Electronics, This equipment is
designed to meet general-purpose TV
viewing requirements and provide the
advantages of solid-state design. All
standard mounting configurations are
available.
Circle Item 90 on Tech Dota Cord

Interphone Amplifier

The Model 90C solid-state interphone
amplifier has been designed to meet the
requirements of television-studio commu-
nication systems. This Daven amplifier.
which eliminates the need for an induc-
tion coil, offers a gain of up to 25 db
in received sound level. Up to 32 sta-
tions may be used on the same bus,
compared to the usual number of 6 pos-
sible with an induction coil.

Received signal level can be inde-
pendently fixed to any desired setting at
each station in a system, and sidetone
balance can be obtained with a fixed
number of stations on the line. Where
the number of stations is variable, a
compromise setting is used.

Circle ltem 91 on Tech Data Card
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Horizontal Wipe for Large-Screen Projectors

Designed to fit the “Mod 300" slide changer without shop work, this TelePro device
consists of a joy-stick type of manual control arranged to operate two projectors for
alternate projection of slide sequences, Each projector is fitted with a wipe shutter.
When the control stick is operated in one direction, projector A port is opened
smoothly by uncovering its slide aperture with a horizontal movement of its shutter.
The shutter in projector B is locked to projector A through the control stick so that

projector B’s port is closed at a rate exactly synchronized to the opening of pro-

jector A.

On the screen, the picture from Projector A wipes onto the screen as the picture
from Projector B wipes off. The Type 3000 wipe uses complementary shutters oper-
ating in the image planes. The gate temperature of the blanked projector is lowered,
reducing bleaching effects and prolonging transparency life.

Circle I1tem 92 on Tech Data Card

Transistorized 42" 10 Camera

A compact, fully transistorized 412"
image-orthicon studio camera is avail-
able from Ampex Corp. The Mark V
camera, which is manufactured by Mar-
coni Co., Ltd, of England, and mar-
keted in the United States by Ampex,
weighs 98 lbs. Controls on the camera
include only basic “on-off” and lighting
adjustments, with all other camera elec-
tronics on separate equipment racks,
leaving the operator free to concentrate
on controlling the position and field of
view of the camera. A tilting viewfinder
permits the cameraman to obtain the
most comfortable viewing position at any
camera angle. The viewfinder is four
times brighter than previous viewfinders
and can display the picture from the
camera, a picture from an outside source,
or a mixture of the two. Other major
features of the camera include a single
integrated zoom lens.
Circle Item 93 on Tech Data Card
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Solid-State TV Relay

An all-solid-state relay for STL, inter-
city, multihop or portable pick-up, the
Microwave Associates MA-7 operates in
the 6875 to 7125-mc TV relay auxiliary
broadcast band. It is designed to meet
or exceed FCC and CCIR standards for
color and black-and-white visual and
audio subcarrier. The equipment re-
quires no warm-up and features low
power consumption and reduced size and
weight. The transmitter and receiver are
housed in separate cases which include
interchangeable power packs for 12
VDC, 24 VDC, 110 VAC, or 220 VAC
sources. Transmitter RF power output
is ¥% watt with 35 watts input. The re-
cetver is crystal controlled and has 25
watts continuous-duty power consump-
tion. Noise figure is 12 db nominal and
7 db with RF preamplifier (optional).
Rack-mount size is 19” x 82" for both
units.
Circle Item 94 on Tech Dota Card
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Solid-State Stereo Console

Selection and mixing of FM stereo pro-
gram sources and complementary mono
program sources are the functions of the
Melcor Model AF-37A solid-state con-
sole. It features seven mixing inp.ts nor-
malled through push-button sele:tors to
seventeen program sources, six af which
are dual stereo sources. The miting in-
puts are push-button selectable t. either
of two programming channels. or to a
third output channel which can e used
for cue or echo send. The cabinet de-
sign provides forearm support a: work-
ing height, with knee space below and
space for script. A complete jackfield is
exposed when the arm support is pivoted
downward. The mixing console can be
used for simultaneous SCA operation
from a separate program source by as-
signing the third output channel for this
purpose. A

Circle Item 95 onYech Data Care

AUTOMATIC
PROGRAM LOGGER

LOG 96 records 96 hours of pregram
material on 1200 ft. of standard Va-
inch tape. This tremendous capacity
reduces tape costs to approximately
1¢ per hour.

LOG 96 meets FCC requirements for
automatic program logging. With
LOG 96 you are assured of accurate,
exact program representations.
Even the largest stations with com.
petent personnel, keeping fastidious
logs, will want the added seuurity
and dependability of LOG 94. Basic
model only $595. L
2%
il

Autotronics of Oklahoma ,%

Price Tower Laboratories }: II
Bartlesville, Oklahoma =
=

i

Circle ltem 42 on Tech Data Corel
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ENGINEERS’

AUDIO & RECORDING EQUIPMENT

AMPEX—Bulletin 2273 and price sheet 2274 list data for
AG-100 magnetic mat recorder/reproducer.

ATLAS SOUND—Illustrated catalog supplies specifications
for new Series AP-30 public-address loudspeakers for indoor
and outdoor systems.

BRITISH INDUSTRIES — Catalogs describing full line of
Garrard turntables and Wharfedale speaker systems.
BROADCAST ELECTRONICS—Packet contains specifications
and prices on Spotmaster tape-cartridge equipment including:
Portapak 1, 400A Series, Ten Spot, and Super "B’ Series.
CBS LABS—Literature on the “Volumax"” automatic peak
controller and the ““Audiomax III” solid-state automatic level
control.

CINE SONIC—Data sheet describes rental service which
supplies background music prerecorded on 7”, 102", and
14" reels of tape. or in cartridges.
CONCORD—Specification sheet describes Series “R” auto-
matic stereo tape recorders.

CROWN—Six-page data sheet for new solid-state power
amplifier.

QUAM—New general catalog No. 65 lists speakers for color-
TV replacement, PA systems, high-fidelity, and general
replacement.

SPARTA—Flyer and price sheet gives specifications for
studio turntables. tape cartridge systems, audio consoles,
and accessories.

CATV EQUIPMENT

ENTRON—Facility brochure describes product line and
manufacturing procedures as well as general history of
company’s participation in CATV.

COMPONENTS & MATERIALS

CORNELL DUBILIER—Guide lists cross-reference data for
vibrators.

MERIT—Form 850, 1965-66 general catalog. provides replace-
ment guide for coils and transformers.

MICON—Catalog 103 supplies information on company line

47,

48.

49,

50.

51

52.

53.
54.
55.

56.

57.

58.
59.
60.

TECH DATA

61.

62.

63.

64.

65.

66.

67.
. SPRAGUE—Circular M-853 describes SK1-, SK-10, SK-20, and

69.

70.

71

72.

of coaxial connectors and devices.

SOLITRON—Short form catalog for germanium and silicon
power transistors.

SWITCHCRAFT—New product bulletin No. 152 describes
series H-100, H-200 “HI.D” and series DA "DATA-SWITCH"
momentary-contact switches.

TENSOLITE—Bulletin 103 shows design and specifications
for high-voltage wire and cable.

MICROWAVE DEVICES

MICRO-LINK—Planning guide for 2500-mc ITV systems, data
on model 420A portable link and Model 600 fixed link.

MORBILE RADIO & COMMUNCIATIONS

MILES—Descriptive literature is available for subminiature
FM transmitter and matching receiver.

MOSELEY ASSOCIATES—Four-page folder gives details and
specifications for new Type II and Type III STL radio
remote-control systems.

MOSLEY—Literature describes Citizens band antennas.

SK-30 “Suppressikits” for vehicles with alternators or DC
generators.

POWER DEVICES

HEVI-DUTY—Bulletin 7-22 supplies data on line-voltage reg-
ulator using saturable-core reactor.

RADIO & CONTROL ROOM EQUIPMENT

BAUER—Illustrated specification sheet gives information on
Model 910 solid-state, eightchannel audio console which
is avdilable in factory-assembled or kit form.

REFERENCE MATERIAL & SCHOOLS

CLEVELAND INSTITUTE—Booklet outlines courses in elec-
tronics, including those for broadcast engineering and FCC-
license preparation.
HOWARD W. SAMS—Literature describing popular and
informative technical publications; includes latest catalog
of technical books.

GOGRAM DIRECTORS
CHIEF ENGINEERS

\SAVE TIME

SPOTMASTER

EXECUTIVES /

¢ View at up to five times sound speed.
* View at governed sound speed.

¢ Rapid rewind without switching reels.

® Available with or without sound.

ol
Mmovioid

manufacturing co.

motion picture | tv equipment

Telephone: 877-2173

Identifying, Evaluating, Cataloging,
Inspecting 16mm Motion Picture Film
on the

' MOoVIoia
LIBRARY
READER

¢ Twelve sided prism, high quality, projection system.

o Performs all functions forward and reverse.

5539 Riverton Ave., North Hollywood, Calif.

Cable Address: Moviola, North Hollywood, Calif/

RS-25

Tape
Cartridge

... from
industry’s
most comprehensive
line of cartridge tape equipment.
Enjoy finger-tip convenience
with RM-100 wall-mount wood
racks. Store 100 cartridges in
minimum space (modular con-
struction permits table-top
mounting as well); $40.00 per
rack. SPOTMASTER Lazy
Susan revolving cartridge wire
rack holds 200 cartridges. Price
$145.50. Extra rack sections
available at $12.90.
Write or wire for complete details.

m

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland

Circle Item 44 on Tech Data Cord
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73.
74.

75.

76.
77.
78.
79.

80.

8l.

82.

83.

84.

85.

86.

87.

STUDIO & CAMERA EQUIPMENT

BENDIX—Specification sheet gives information on BX-8A
broadcast-type image-orthicon camera.

TV ZOOMAR—Data on Angenieux-Zoomar Model 10-2-1B,
and AUTOCAM servo control.

VISUAL ELECTRONICS—Technical information covers new
accessories for Mark 10 camera line and VAT preselect
switcher.

TELEVISION EQUIPMENT

COLORADO VIDEO—Eightchannel solid-state ““Bar/Graph"
generator is described in illustrated specification sheet.
DAGE-BELL—Specification sheets on portable video tape
recorder, 520 Broadcast Camera, and FC-11 film chain.
DYNAIR—Flyers give particulars on RX-4A solid-state pro-
fessional TV tuner.

TELEMET—Sheet supplies description for Model 315-Al
color monitor.

VITAL—Data sheets give specifications of Model VI-500
stabilizing amplifier, Model VI-10A video distribution ampli-
fier, and Model VI-20 pulse distribution amplifier.

TEST EQUIPMENT & INSTRUMENTS

BLONDER-TONGUE—"Standards for Industry” folder fea-
tures Model FSM-2 UHF/VHF field strength meter, Model
4122 solid-state UHF/VHF sweep generator, and 75-ohm
accessories.

LECTROTECH—Data sheets provide technical information on
Model V-6 color bar generator, Model V-7 color-bar genera-
tor and vectorscope, Metergard meter protection device, and
Lectrocell battery replacement for VIVM.

MARCONI—Data on Model 1099 video-sweep generator for
color video-tape testing and head alignment.
SENNHEISER—Literature lists uses and specifications for
Model ZP-2 transistorized impedance tester.

TRANSMITTER & ANTENNA DEVICES

CCA—Catalog sheets describe type SC-1D FM transmitter
subsidiary generator.

COLLINS—Two four-page brochures describe Model 212S-1
speech-input console and Model 820E/F-1 5- and 10-kw AM
transmitters. ““Microwave — Applied to CATV/CCTV/ETV
Operations’’ booklet supplies basic information on economics
and advantages of microwave use.

GATES—Specifications available for new FM-3G, 3-kw FM
transmitter.

TV SYSTEMS
ENGINEERS

The continuing growth of RCA’s Broadcast and Communi-
cations Products Division has created several excellent
openings for experienced TV Systems Engineers.

Your work will include systems planning for TV studios,
closed circuit systems, ETV, radio broadcast systems,
mobile unit planning, as well as actual supervision of
installation and construction of necessary components to
complete the system. Some customer contact is involved.

Qualifications include a BSEE degree, or equivalent, and
two or more years experience in planning, installation znd
maintenance of TV facilities (both audio and video).

Salary is commensurate with your education and experi-
ence. Relocation assistance is provided.

Send your resume to: Mr. C, F. Zangardi,
Employment Manager, RCA Broadcast and
Communications Products Division, Building
3-2, Camden 2, New Jersey.

AN EQUAL OPPORTUNITY EMPLOYER

THE MOST TRUSTED NAME
IN ELECTRONICS
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Professional Services

Phon

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications and Field E“Inaerlnl

345 Colorado BI
e: (Area Code 303) 333-3362

DENVER, COLORADO 80206

Member AFCCE

Barmett F. Goldberg, P.E.

CONSULTING ELECTRONICS ENGINEER
,FM & TV
APPLICATIONS AND FIELD ENGINEERING
ACOUSTICS AND VALUATION-APPRAISAL
WORK
803-253-8347
1138 BULL STREET, COLUMBIA, S.C. 29201

JAMES C. McNARY

Consulting Engineer

National Press Bldg.
Washington 4, D. C.

Telephone District 7-1205

Member AFCCE

LAWREN
RADIO

CE BEHR ASSOCIATES, Inc.
ENGINEERING CONSULTANTS

AM - FM - TV . CATV
LAWRENCE BEHR, PRESIDENT
2501 East Fourth Street
Greenville, North Carolina

919—PL 8-3966

NCAB SBE IEEE
OSCAR LEON CUELLAR
Consulting Radio Engineer
M-FM-TV
411 Phoenix Title Building 623-1121
Directional Antennas Design
Applications and Field Engineering

Tucson, Arizona 85701
Member 1EEE

CARL E. SMITH

CONSULTING RADIO ENGINEERS

AM, FM, TV and CATV

8200 Snowville Road
Cleveland, Qhio 44141
Phone: 216-526-4386

Member AFCCE

Cc

CAMBRIDGE CRYSTALS

PRECISION FREQUENCY

MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV
445 Concord Ave.

Phone 876-28i0
ambridge, Mass. 02138

AMPEX

quired.
electrical
testing o

blies . ..

pex and

clid St
90404. (2

HEAD ASSEMBLY RECON-

DITIONING SERVIFE for all Ampex
professional
professional service features precision
relapping of all heads for maximum
head life. Your assembly is thoroughly
cleaned and guides are replaced as re-

model recorders. This

Price includes optical and
inspection and complete
n Ampex equipment in our

plant. Full track or half track assem-

$35.00. One to two day serv-

ice. “Loaner” assemblies available, if
necessary. Audio assemblies from Am-

RCA Video Tape Recorders

also serviced. LIPPS, INC. 1630 Eu-

Santa Monica, California
13) EX 3-0449, tf
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Classified

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

The classified columns are not open to
the advertising of any broadcast equip-
ment or supplies regularly produced by
manufacturers unless the equipment is
used and no longer owned by the manu-
facturer. Display advertising must be
purchased in such cases.

EQUIPMENT FOR SALE

Will buy or trade used tape and disc re-
cording equipment—Ampex, Concertone,
Magnecord, Presto. etc. Audio equipment
for sale. Boynton Studio, 295 Main St.,
Tuckahoe, N. Y. 1-64 tf

Ampex Head Assemblies for 300 and 400
series recorders reconditioned. Service
includes lapping and polishing all three
head stacks, cleaning entire assembly,
readjusting and replacement of guides,
and realignment of stacks as to azimuth
and zenith. Full track assemblies—$60.00.
Taber Manufacturing & Engineering Co.,
2619 Lincoln Ave., Alameda, California.

5-64 tf

Audio Equipment bought, sold, traded.
Ampex, Fairchild, Crown, MclIntosh, Vik-
ing. F. T. Brewer Company, 2400
West Hayes Street, Pensacola, Florida.
3-64 tf

Television/Radio/communications gear of
any type available. From a tower to a
tube. Microwave, transmitters, cameras.
studio equipment, mikes, etc. Advise
vour needs—offers. Electrofind Co., 440
Columbus Ave. NYC. 212-EN-25680.

8-64 tf

COMMERCIAL CRYSTALS and new or
replacement crystals for RCA, Gates. W.
E., Bliley, and J-K holders; regrinding,
repair, etc. BC-604 crystals; also service
on AM monitors and H-P 335B FM mon-
itors. Nationwide unsolicited testimonials
praise our products and fast service. Eid-
son Electronic Company, Box 96, Temple.
Texas. 5-64 tf

AMPEX 350 SERIES reconditioned cap-
stan idlers for $7.50 exchange. Send us
vour old ones, or order them for $10.00
and get $2.50 back after sending the old
ones in. Ours have new bearings, the
rubber softened and surface precision
ground. TABER MANUFACTURING &
ENGINEERING CO. 2619 Lincoln Ave,
Alameda, California. 1-65 12t

AMPEX 350 SERIES reconditioned cap-
stan drive motors (BODINE NCH-33 only)
$85.00 exchange. Send us your old one,
or order for $100.00 and get $15.00 back
after sending old one in. Ours have new
bearings and rewound stator. Package
motor well. TABER MANUFACTURING
& ENGINEERING CO,, 2619 Lincoln Ave,,
Alameda California. 1-65 12t

CO-AXIAL CABLE Heliax, Styroflex,
Spiroline, ete. Also rigid and RG types in
stock. New material at surplus prices.
Write for list. Sierra-Western Electric Co.,
Willow and 24th St., Oakland. Calif.
Phone 415 832-3527. 5-65 tf

Conrac TV Monitors for sale, 3—27", 2—
21", 1—17”, 3—8", All encased and in
good condition. GPL PD-150 camera and
control unit. Best offer on any or all
F & B/CECO, Inc., 315 West 43rd Street.
New York City, Mr. Zuch. Phone: JU
6-1420. 8-65 tf

www americanradiohicetorv com

Hobart gasoline generator 35 KVA, 230
Volts, 3 phase—$1,000. Federal 101-C
field intensity meter—$275. Johnson RF
contactor 25 Amps, SPDT—8$75. KSJB,
Jamestown, N. D. 9-65 1t

Three complete Speedy-Q Sound Effects
Libraries, mostly new, worth $384.00 now
$175.00 FOB, Hollywood. Write Gold Star,
6252 Santa Monica Blvd.,, Hollywood,
California. 9-65 3t

REK-O-KUT Imperial 11 disc recorder.
M12 lathe. TR12H turntable. S120 12"
playback arm. R8B transistorized ampli-
fier. Very slightly used. Excellent condi-
tion. Bargain at $350. Sales Development
Institute, 3338 Chippendale Ave., Phila-
delphia, Pa. 9-65 1t

Everything in wused broadcast equip-
ment. Write for complete listings. Broad-
cast Equipment and Supply Co., Box 3141,
Bristol, Tennessee. 11-64 tf

New and Recondtioned Remote Pickup
and 2-way radio equip., Fire and Police
Receivers. All brands and models. Sales
Manager, Box 238, Phone 817-594-5171,
Weatherford, Texas, 5-65 12t

Audio Equipment — Ampex, Altec, Fair-
child, Langevin, Neumann, etc. Trades.
New and used. Get our list. Audio Dis-
tributors, Inc., 2342 S. Division, Grand
Rapids, Michigan. 7-65 6t

PERSONNEL

ENGINEERING SALES OPENING? Sales
background plus nine years in broadcast-
ing, from engineer to management level,
adds up to good representative for manu-
facturer dealing with broadcasting field.
Box 133, Broadcast Engineering. 8-65 2t

Announcer with 212 years experience in
general station operation, seeks position
in small AM variety format operation on
east coast. Age 28, single. Box 137,
Broadcast Engineering. 9-65 1t

1st PHONE ENGINEER—Experienced in
transmitter and studio operation and
maintenance, directional AM. Desire per-
manent position. Prefer midwest area.
Write Box 136, Broadcast Engineex;;i%gs.lt

Employment

Leading business publication has imme-
diate opening for technical writer/editor.
Background in electronics, good knowl-
edge of grammar, experience in broad-
casting are essential. Send resume to Box
138, BROADCAST ENGINEERING. tf

TV Broadcast Technicians Wanted—Major
Network-owned Television Station in
Midwest needs several Technicians. Must
be young, energetic, well educated and
technically oriented. Experience welcome
but not ssential. These are top quality
jobs for superior Technicians only. Sub-
mit complete resume to Box 135. 9-65 1t

Business Opportunities

EXCLUSIVE FRANCHISE

Amazing new liquid plastic coating used
on all types of surfaces interior or ex-
terior. Eliminates waxing when applied
on Asphalt Tile, Vinyl, Linoleum, Vinyl
Asbestos, Hard Wood, and Furniture.
Completely eliminates painting when ap-
plied to Wood, Metal, or Concrete sur-
faces. This finish is also recommended for
boats and automobiles.

NO COMPETITION

As these are exclusive formulas in de-
mand by all businesses, industry and
homes. No franchise fee. Minimum in-
vestment—$300. Maximum investment—
$7,000. Investment is secured by inven-
tory. Factory trained personnel will help
set up your business.

For complete details and descriptive lit-
erature write:

CHEM-PLASTICS & PAINT CORP.
1828 Locust, St. Louis 3, Mo.
6-65 14t

BROADCAST ENGINEERING
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SEPTEMBER, 1965

Engineer’'s Tech Data Service Request Card

Please aliow é0 to 70 days for delivery.
Please check BOTH Yeur business and occupation
Recording Studio

Name

Frm.

Address.

CHty. State Zip Code

Please send me the literature circled below:

1 12 23 34 45 56 67 78 89
2 13 24 35 46 57 68 79 90
3 14 25 36 47 58 69 80 91
4 15 26 37 48 59 70 81 92
5 16 27 38 49 60 71 82 93
6 17 28 39 50 61 72 83 94
7 18 29 40 51 62 73 84 95
8 19 30 41 52 63 74 85 96
9 20 31 42 53 64 75 86 97
10 21 32 43 54 65 76 &7 98
11 22 33 4 55 66 77 88 99

Network

Dooooo

Consulting Engineer
Manufacturer or

Distributor

AM Radlo Station [
FM Radlo Station
Television Station

0
0

0
0

Please indicate number of
items you have circled <>

100
101
102
103
104
105
106
107
108
109
110

111
112
113
114
115
116
117
118
119
120
121

122
123
124

125

126
127
128
129
130
131
132

Government
Library, Schoo

Owner, Manager,

Officer

Enginser, Technician

Other ...

USE
BEFORE
Nov. 1

1965

133
134
135
136
137
138

139
140
141
142
143
144
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W DAGE

. FEATURES
with PERFORMANCE
AND RELIABILITY
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Dage engineering has developed the 520 solid state camera chain which outperforms any
other vidicon equipment presently available for commercial or educational broadcasting
and video taping. Check feature for feature and see why this is the system for your studio

RELIABLE SOLID STATE CIRCUITRY . HIGH SIGNAL TO
NOISE RATIO « MORE AVAILABLE OPERATOR FEATURES -
TREMENDOUS DETAIL RESPONSE AND SENSITIVITY e« HIGH
RESOLUTICN CAPABILITIES WITH NO DISTORTION

PLUMBICON PROVIDES PICTURE WITHOUT LAG

No matter what your equipment needs are, Dage has the BIG
DA G E answer for you with the new 520 Broadcast Camera Chain for

use with PLUMBICON, VIDICON, or SEPARATE
B E L L FIELD MESH

Dage-Bell Corporation
A SUBSIDIARY OF RAYTHEON COMPANY
445 Sheridan Avenue, Michigan City, Indiana, Dept. 30-8

Circle Item 46 on Tech Data Card

wwwW americanradiohistorvy com
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NIGHT...

[2/Y75 00

A BROADCASTER'S DILEMMA...
SOLVED BY RCA 8092A IMAGE ORTHICONS

One of our broadcast customers got a hooker thrown at
him when he found he had to do a daytime ballgame after
a long night stand at a ball park. He did not have time to
change his Image Orthicons to tubes that would produce
the best picture under bright daylight conditions.

He had been using our RCA-8092A Image Orthicons
in his color camera for nighttime baseball pickup since
they produced the best possible sensitivity. We intro-
duced the 8092A several years ago after we were able to
provide the increased sensitivity, improved signal-to-
noise, and eliminated some of the graininess in the
picture...problems which had plagued some of the earlier
attempts to use these Image Orthicons in quality tele-
vision pickup.

This broadcaster was very happy with the nighttime
operation because he could put a zoom lens on the
camera and still obtain good picture quality with infield
illumination from about 150 foot candles. When he had
to run the outdoor game the next day in broad daylight
he certainly didn't need the high sensitivity.

We told him to go ahead and try them out in daylight,
feeling that the tube should produce a good picture if he
could ‘‘stop’ the camera lens down far enough to keep
from overloading the tubes. We felt that the contrast
should be pretty well handled by these RCA 8092A’s.

Well, he tried it, and, surprisingly without stopping the
lens down all the way, he found that the 8092A's were

able to pull a lot of the low-light signal out of the mud
and beat down the highlight signal without washing out
the highlights.

He could pan the camera from the brightly-lighted
infield to the shadows of the stadium and look into the
dugout without seriously upsetting the color balance, or
he could watch the runner on first base without having
the brightly-lighted outfield overload the picture.

He has been using his 8092A’s for both outdoor day-
light and nighttime broadcasts ever since.

Of course, he can not get the color fidelity and the
signal-to-noise ratio that might be expected from some of
our studio tubes. But the operational flexibility and the
fact he has all the sensitivity he needs for nighttime
pickup are the things that put him into business day after
day with no changes of tubes between games.

These tubes do require a little consideration in han-
dling since they have a gossamer thin target which can be
damaged by the wrong kind of jolts or camera handling
but if you treat them right, they will give you good service
and a wide range of operation.

For further information on the RCA-8092A, ask your
RCA Broadcast Tube Distributor for a copy of the RCA-
8092A bulletin.

This is one of a series of interesting field situations
faced and solved by broadcasters through the coordina-
tion of RCA Broadcast Tube Distributors and RCA sales
and factory engineers.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON. N.J

(

J The Most Trusted Name in Electronics
®)

|
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