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PALL ALl

‘FAMOUS CIGARETTES

LOLOR

WITHOUT
AGOLOR
GAMERA

"WHEREVER PARTICULAR
PEOPLE CONGREGATE "™

INTRODUCING
THE

The RIKER COLORIZER allows even the smallest station to
swing to color. Now for the first time, broadcasters can
produce color station breaks, color commercials and net-
work color inserts using existing monochrome cameras.

A RIKER COLORIZER consists of two all-transistor mod-
ules, A b position switch selects the following modes of
oprration:

~Any 3 pre-sclected colors

- Manual selection of color

Automatic cycling through the color spectrun at a se-

lectable rate

. Color added 1o a monochroine camera outpul

This unique production tool is designed for cconomy,
specd and simplicity of operation. for examnple: hlack and

RIKER COLORIZER

white film may be developed normally to generate color. Pariial Listing of Additional
Color inserts may be varied without changing luminance. ¢ olor kquipment from Riker:
So many color elfects aie possible. Here are a few: « Encoded Color Bar Generator

« Color Bar Generator
. |
Fade to any colo - Color Sync Generator

Insert any color ) - Subcarrier Regenerator
. Color monochrome shdes {even the U.S. flag in color) - Bar & Dot Generator
_Color ID's and titles - Color Video Switching Systems

+ Additive/Non Additive Mixer

FOR THE COLOR STATION another color video source. | oot 4/ o Addithve

FOR THE MONOCHROME fACILITY color station breaks, - nurst Flag Generator

color commeicials and color inserts—all possible with - Color Special Effects Generator
the RIKER COI ORIZER. oiesiSiEnaliGEncralols

- Color Processing Amplitier
+ 3.58 MC Phase Shifter
— « Plus Many Others

9}\ Call or write today for complete details.

RUKERGINDUYSITIRUESHIIN(CE thinking atways of tsmerrow

Clrcle itom 1 on Tech Data Card
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End “Off-Air”’ Panic and Eliminate

Temperature Worries Forever, wuthWILKINSON
SILICON RECTIFIERS

No more finicky temperature sensitive mercury vapor rectifiers ... Go on cold mornings! Forget heating

and air conditioning! .. . Wilkinson Silicon Replacement Rectifiers produce no filament heat and function
below —-60° C.

No longer high priced! Wilkinson Silicon Rectifiers cost less than others and can be repaired in seconds
with low-cost replacement diodes. No encapsulation used! No more guesswork or costly test time! You
know at a glance the exact status of your complete power supply because a “GO, NO GO" indicator

warns when the reverse leakage cf any diode is in excess of 50 microamps. Wilkinson Rectifiers virtuaily
last forever!

Now it's easy and economical to solid state the power

supplies in high power equipment. With Wilkinson TUBE REPLACEMENT CHART
Rectifiers no rewiring is necessary. Just piug them into T‘Q"EE TRUE;‘HQEPSE ot Ll ;JRP:‘I:TE
your present mercury vapor tube socket. Filament trans- B sisiel afe :xv f ey
formers as well as other components are left in place. PR R g 1om) : so:oo
Modernize your equipment today! Consuit the Tube ::-:o-n OFaN| U008 TSR 10NV glS U
-14-6 872 8008 573 14KV 6 72.00
Replacement Chart shown here and order now! sr1s12 ]| 8725 sooes 575 14KV 12 o
FEATURES: Light indicator on each diode warns of any diffi- )] [y ol 1 T | lied
culty or high voltagg ON. ¢ Easily replaceable low-cost diodes. gy deod B zzs.oo
® Reduces heat — power cost — hash. ® Operates from —65° C . e o~ s 415.00
to +70° C Free Convection. ® Eliminates warm-up time. e

FOR COMPLETE DETAILS WRITE:

WILKINSON ELECTB“N[CS, INC, 937 MACDADE BLVD. - WOODLYN, PA. 19094

TELEPHONE (AREA CODE 215) 874-5236 874-5237

Circle Item 2. on Tech Data Card

December, 1965
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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, chauces
are you will be so sold on Audimax
and Volumax you will want to buy
them.

December, 1965

We'll do

a month’s work
for you

free!

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 frees engi-
neers, cuts costs and boosts your
signal.

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

Circle ltem 3 on Tech Data Cord

out side effects. By expanding effec-
tive range and improving 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 people
can’t afford to give them back.

% LABORATORIES
Stamford, Connecticut. A Division of

Columbia Broadcasting System Inc.
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SOUNDMEN GET
SOUND ANSWERS
FROM
FAIRCHILD!

FAIRCHILD DYNALIZER MODEL 673

Ihe newest approach for the creation of

apparent loudness’'—the Dynalizer is an
automatic dynamic audio spectrum equal-
izer which redistributes frequency re-
sponse of the channel to compensate for
listening response curves as developed
by Fletcher-Munson. Adds fullness and
body to program material.

NEW! FAIRCHILD BASS-X

A dynamic low frequency roll-
off filter —that can roll off !

high level low frequency infor-

mation, starting at 500 cycles, 4

with a maximum obtainable )
attenuation of 12 db at 30 Q,
cycles. Device is automatic, is

N use only when needed — '@’
therefore it does not alter [ a.s
overall apparent low end

response to the ear. THE FAIRCHILD
BASS-X allows higher levels to be main-
tained in disc recording, and particularly
assists AM stations in increasing their ef-
fective signal by automaticaily controlling
the often troublesome low end response.

=—

L—"""EAIRCHILD CONAX

The world-accepted way to control high
frequency spillovers in FM due to pre-
emphasis. Lets your station maintain real
high levels even with brass and crashing
cymbals and still avoid FCC citations.

FAIRCHILD LIMITER MODEL 670

Fast attack stereo
limiter (50 microsec-
onds) with low distor-
tion and absence of
thumps. Sum and
difference limiting
position eliminates
floating stereo image.
Includes regular channel A and B limit-
ing. Dual controls, dual meters provided.
Used throughout the world. (Mono model
available).

Write to FAIRCHILD — the pacomaker in pro-
fessional audio products — for complete details.

e

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
L 1040 45th Ave., Long Island City 1, N. Y.

Clrcle item 4 on Tech Data Card
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LETTERS

to the editor

DEAR EDITOR:

Your article on line services in the
September issue of BE was most inter-
esting. As a user of several schedule
AAA and AA lines, I hope that you
will be able to pursue the subject in
greater detail in the near future.

Having been in the broadcasting field
for nearly twenty years, I find that the
amount of misunderstanding between the
broadcaster and local telephone person-
nel, especially in smaller communities, is
sometimes astonishing. Most of these
men certainly mean well, but they do
only a limited amount of program-line
installation and have little opportunity to
learn about many of the problems in-
volved.

On occasion it has been necessary for
us to wait as long as four months for
schedule AAA lines, only to be pre-
sented with facilities which are unable
to meet noise requirements. When fre-
quency and noise measurements are
within limits, we often find that the lines
are 20 or 30 db down and are told that
this is to be expected when equalization
requirements are so exacting, It is often
difficult to duplicate the telephone com-
pany’s measurement figures.

It seems that our industry is badly in
need of a set of procedures that will be
compatible with those of the telephone
industry and will provide us with figures
closer to those they give us.

GEORGE S. wOODS

WRUN AM-FM
Utica, New York

Thanks for your comments, George;
we’ll be looking at the subject of remote
lines again before too many moons have
passed. We try to give our readers the
information they want and need, and
letters such as yours help us to know
what those wants and needs are.—Ed.

DEAR EDITOR:

Especially in view of the much-appre-
ciated courtesy accorded me by Micro-
wave Associates’ representatives during
the Fourth International Exposition at
Montreux, Switzerland, please permit me
to apologize for an error in my report
on the company's new microwave link
for outside broadcasts (September 1965
BE, page 42). The equipment does not
use klystrons as was stated; it is com-
pletely solid-state. I also noticed two
crrors in the printing of the article: On
page 23, figures 2 and 3 are inter-
changed; on pagc 44, the name “Die-
mens and Halske” should read “Siemens
and Halske.”

ELLIOTT P. FAGERBERG

Geneva, Switzerland

Circle Item 5 on Tech Data Card =g
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FOR THE ONE
SOUND ENGINEER
IN THREE

WHO IS VERY
PARTICULAR

) ot e LI B bed aney s

ooolll o
000

LX)

Unique plug-in preamp modules gives you
6-channel mixing with choice of input
levels or impedances in any combination
at no extra cost. Additional low-cost plug-
in units can be supplied for maximum flex-
ibility in use. One input can be used.as a
1000 cycle tone for system balancing.
Separate and master gain controls, sep-
arate bass and treble controls, large illu-
minated VU meter with range switch. Main
output 6005, transformer coupled, bal-
anced or unbalanced. Additional output
from emitter follower for feeding tape re-
corder or amplifier. Solid state throughout.

DIODE SWITCH

«

o

For simplified operation of remote video
monitor, without cumbersome trunk lines.
Gives remote selection of 3 high impe-
dance inputs, couples to low impedance
output through transistor isolating circuit.
Solid state throughout. Self-contained
power supply, AC isolated.

Write for complete specifications.
See how well-designed quality equip-
ment doesn't have to cost more.

Specialists in versatile equipment
for broadcast, closed circuit TV and
recording studios. For the engineer
who insists on quality.

BRADFORD
INFORMATION
SYSTEMS, INC.
7312 N. Ridgeway Ave., Skokie, Itl. 60076
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New, from Electro-Voice! Sentry Series Professional Monitor Loudspeakers. ..
guaranteed flat £ 3 db from 40 to 20,000 cps!

No longer must you improvise with theatre or home-type hi-fi speakers designed

for some other purpose. Gone is the guesswork when equalizing. .. you know

you’ll get exactly what you hear through an E-V Sentry Monitor. That’s because each
Sentry is simple, reliable and as flat in response as modern science can make it!

Gone are “balance” switches or knobs that vary response . ., each Sentry is adjusted

flat at the E-V laboratories before you ever see
or hear it! And because of this simplicity, the E-V N Ew VGICE UF AUTHBRITY '
Sentry Series speakers are modest in size and price. H

The natural-finish hardwood cabinets are available in a sloping-front style for wall
or ceiling mounting . . . or in an upright floor model for fixed or portable
applications. They are all identical in sound. Built-in

transformer matches studio output impedance of 8, 16 and 600 ohms.

If you want to end equalization guesswork . .. if you want to know that the
sound you hear is an exact duplication of the original. .. the E-V Sentry Series
Professional Monitors were designed for you. Write for complete
specifications, or see your E-V Professional Products Distributor, today!

Sentry Il Floor Model, 32" H, 20" W, 15 D. List Price $248.33. Sentry | Wall or Ceiling Model, 17" H, 37" W, 213" D. List Price $265.00. (Normal trade discounts apply.)
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A FEW REASONS WHY ¢
YOU CAN'T BUY A
FINER TELEVISION CAMERA

... AT ANY PRICE inpresive desgnr st enorior. e ins,

ultra-compact package houses field-proven
Tarzian 3” Image Orthicon camera system.
Highly portable. Easy to handle. Uses conven-
tional camera cable,

e}

39,

100% transistorized plug-in electronics for re- | Built-in remote iris control. Quick-change lens [ Plug-in, self-contained 8-inch viewfinder as-
liability and fast, convenient troubleshooting. insert system accepts variety of lenses, fixed sembly, interchangeable with other Tarzian live
Hinge out yoke assembly allows rapid change of focus and zoom. cameras. All circuits accessible without remov-
10 tube. ing viewfinder.

SPECIFICATIONS
Scanningrate . . . . . 525 lines, 30 frames, 60 fields, 2:1 interlaced
Line repetition rate. . . 15,750 cycles per second
Resolution (horizontal) . . 600 lines picture center
500 lines picture corners
Signal-noise ratio . . . Limited only by image orthicon
Remote iris control. . . Time for full range, 3 seconds accuracy of setting

+ 0.25 lens stop

Output signals . . . . . Horizontal drive, 4 volts £ 0.5 volts; Vertical drive,
4 volts + 0.5 volts; Sync, 4 volts = 0.5 volts;
Blanking, 4 volts + 0.5 volts,Viewfinder video (ex-
ternal) 0.7 volts intercom audio.

Modular proc amp completes camera system. Viewfinder size . . . 8" tube
(Alsointerchangeable betwecn cameras.) Totally
transistorized electronics on plug-in circuit Intercom . . . . . . . Dualtransistorized

cards. Compact, highly portable.

‘hese are but a few reasons. For all the rest. call, or write. for 8-page brochure, “3000L 3" Image Orthicon Camera System.”’

S AR KES TARZI AN

BROADCAST EQUIPMENT DIVISION BLOOMINGTON, INDIANA
Circle Item 7 on Tech Data Cord
www.americanradiohistorv.com
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Prompt, helpful service is the rule with your Sylvania Next time you need electronic tubes in a hurry, try
Distributor. Same-day service wherever possible him first. You'll be glad you did.

from his complete inventory of rugged, dependable Electronic Tube Division, Sylvania Electronic
industrial and commercial tubes in any quantity. Components Group.

SYLVANIA

SUBSICIARY OF
GENERALTELEPHONE & ELECTRONICS GRE

NEW CAPABILITIES IN: ELECTRONIC TUBES * SEMICONDUCTORS * MICROWAVE DEVICES » SPECIAL COMPONENTS * DISPLAY DEVICES

Circle item 8 on Tech Data Card
December, 1965
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To audio engineers happiness is:

This console designed and engineered for International Recording, Inc., Dallas, Tex.

a custom console built by Audio Acoustics.

Happiness is: a four channel
recording console built in
module form.

It's 16 microphone channels,
two echo channels and one
master control module.

It's 16 Langevin MX113 slide
faders, plus four color coded
channel selector push buttons
for instant switching, and a
fifth button for reset which
disengages the microphone
from the system.

AJDIO
1.5

c:mc:ﬁ[—lr—n:: '

T
- e

Close-up of modular strip design.

We can build a console for you...
to meet your requirements. Call or
write today. (It would make us both

happy.)

EQUIPMENT CO.

Happiness is more: it's a level
control and selector switch
on each microphone that al-
lows the echo to be fed either
before or after the mixer.

It's 16 Universal Audio equal-
izers that give individual mi-
crophone equalization—a ne-
cessity in modern recording
techniques.

And it's four A.P.I illumi-
nated VU meters and six Wes-
ton VU's that show gain/re-
duction, echo send level, and
composite output.

P. O. Box 444
Arlington, Texas
Area Code 214
AN 4-2437

Distributor for: A.D.C. / AP.L. / AT.C. / Ampex / Atlas / Beyer / Cannon / Cinema / Dyna / Electro-Voice /
E.M.T. / Fairchild / Gotham / Langevin / Marantz / Metal Works / Miratel / Nagra / Neuman / Pultec /
Rek-O-Kut / Sony / Universal Audio / Vega / Weston

Circie Item 9 on Tech Data Card
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TR

pa— | New Studio

Console and
Rack Equipment

Revolution in the control room
affords savings and opens

new operating possibilities

... to improve television program quality

SPACE SAVINGS

Use of RCA ““New Look'' equipments, such as transistorized sync
generators, power supplies, and distribution amplifiers greatly
reduces the amount of rack space required by a television
station. It is possible to install the few racks required in the con-
trol area, eliminating need for a separate equipment room.
Moreover, use of transistorized monitors and simplified camera
controls can greatly reduce space required for control consoles.

OPERATION LESS COMPLEX

In many cases only one control position is required using the
"New Look'' system. Since cameras are stabilized and self-
adjusting, the second position normally used for the ‘“‘shading’’
operation can be eliminated. Using this new method, there are
fewer demands for human hands to ‘‘ride controls’” and, more
importantly there is better control of program quality.

NEW OPERATING POSSIBILITIES

“"New Look'' tape recorders and film projectors are as stable and
self-sufficient in operation as the ““New Look'" self-adjusting
cameras. No longer is it necessary to isolate these machines in
separate tape and film areas. They may be installed in one large
master control area. And, since they are designed for remote
operation, they may be started and stopped from the control
console. Other new possibilities include preset station-break
switching, preset program switching, and full time automation.

DOLLAR ADVANTAGES

“New Look'’ equipments cost less to install and less to operate.
Long life of transistors and speed of module change lead to a
new high in reliability, and a cut in maintenance costs. Reduc-
tion of controls reduces possibility for errors; hence fewer
rebates. Overall the revolutionary *New Look' approach to
equipment operation makes picture quality more uniform (more
pleasing) through use of stabilized self-adjusting circuitry,
focusing human attention on control of creative facilities for
improving production of programs and commercials.

The sync and distribution equipment mounted in this one
rack formerly took as many as four.

|

]r'_
A

-—\‘4'.

=7

Standard transistorized modules improve performance,
cut maintenance costs.

\

Revolutionary ““New Look’' compact design console
show ing machine control from one position

Lor turthor information about using RCA “New Look"' equipments in a system, write RCA Broadcast
andd Folovision I guipmant, Building 155, Camden, N.J. Or call your RCA Broadcast Representative.

@) The Most Trusted Name in Television

iy

Wwww.americanradiohistorv.com
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TRENDS IN TV
STUDIOS

In the ten years since its first
broadcast 1n July 1954, WISH-TV
had outgrown its original home on

| Indianapolis’ Morth Meridian Street.
As a result, management decided to
move to a new home, built espe-
cially for the station, five blocks
north of the original location. Con-
tractors began the construction in
April 1964, and in June 1965,
WISH-TV, a Corinthian Broadcast-
ing Corporation station, originated
the first live telecast from its new

i studio facilities.

The Building

Maximum use of glass and con-
| temporary decor characterize the
| entire building. White, sculptured
t columns surround the glass-enclosed
| two-story structure. Total area ex-
| ceeds 30,000 square feet.

1 .
| On the lower floor, spaces for
the program, production, news, and
film departments wrap around the
engineering and studio spaces. Man-
agerial offices, accounting offices,
conference rooms, and an employ-
ees’ lounge make up the top floor.
The south wall of conference
room Number 1 is a large window
which overlooks studio A; clients
{are thus given an impressive view
lof studio operation. The cover
photo, which was taken inside
studio A, shows the conference-
room window—it’s above and left of
center. Rear-view film projectors
and CCTV sets in the conference
rooms and offices are installed be-

December, 1965

by David I. King — Solid-state

dominates the equipment picture at this

hind sliding wood panels. Off-the-
air TV, CCTV, and film-viewing
facilitics provide a most impressive
internal communications system.

A large carpentry shop for prop
construction is included in the base-
ment. Storage rooms, the heating
plant, and a 105-ton air conditioner
take up the rest of the basement.

The Studios

At present, two imagc-orthicon
cameras arc¢ used in each of the two
studios. These cameras soon will be
supplemented by color units. Light-

modern studio facility.

ing in both studios is quite flexible.
Pantograph mounting devices (lazy-
boys) allow the height and direction
of each light to be casily adjusted.

Studio A

The large studio, studio A (Fig.
1), measures 47 x 60’; its ceiling
is 28" high. The door between the
prop room and this studio is large
enough to allow an automobile to
center—the overhead door, which
opens to the outside, and the ramp
in the prop room arc designed for
this purposc.

Maximum vicewing area of the

This modern building houses program-origination and business functions of WISH-TV.

www.americanradiohistorv.com
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on a voluntary basis. Standard
broadcast stations in the system pro-
vide the direct outlet to the public.
Ncetwork interconnection is provided
by local telephone companics, A.
T. & T. land lines, commercial
nctworks, and newswire teleptype
services. The EBS is a network of
grcat depth, with many cchelons of
backup facihitics provided by com-
mon-carrier and private microwave
systems, state FM  defense  net-
works, and numerous similar com-
munications facilitics which will au-
tomatically complete any link of the
connecting system that may be de-
stroyed in an attack.

Besides the national network,
there are various networks at re-
gional, state, and local levels work-
ing within the overall structure to
provide service both to their own
areas and to the national network
when needed. These are made up
of a varicty of facilities, such as
FM stations, TV aural channels,
STL’s, private microwave links, re-
mote-pickup stations, and local tele-
phone companics.

The EBS Plan

Operation of the network follows
the procedures outlined in a docu-
ment called the EBS Plan. All par-
ticipating stations must adhere to
the procedures of the Plan. The

DEPT OF
DEFENSE FCC
OCD/OEP

L |

NIAC
RIE\C RIAC R_Il;
l
SIAC SIAC SIAC
1
LIAC ‘ LIAC LIAC

EBS organization includes industry com-
mittees at all levels from national to local.

16

Plan is revised continually as meth-
ods, routings, authenticating pro-
cedures, and techniques are added
or improved. Although complete
coverage ol the Plan is impossible
in one article, a few points will be
brought out to indicate its scope.

Priority of messages—what may
be recorded for later playback and
what must be broadcast live — is
spelled out. Specific alerting and
operating proccdures for use dur-
ing and after an attack, along with
the correct authentication proce-
dures, arc given. Also included arc
network routings from various seats
of government (national and local)
with alternate routings from alter-
nate sites. Key stations. regional
arcas, current FCC field supervisors
and their addresses, and current
members of the various imdustry
advisory groups are listed.

Each participating station is pro-
vided with a copy of the EBS Plan.
Additional copies may be obtained
from the FCC field supervisor or
the Defense Commissioner at the
FCC in Washington.

Participation

As was mentioned carlier, par-
ticipation 1s strictly on a voluntary
basis. Even though a licensee de-
sires to have his facility participate
in the system, certain technical and
other criteria must be met, and the
facility must be accepted into the
EBS. As with any well organized
system, cach fuacility must be capa-
ble of cffectively meeting a need
and of being integrated into the sys-
tem. Operation in the EBS and any
modification of the facilities which
may be required are at the expense
of the individual licensee.

A participating station may with-
draw from the system if it desires.
There arc some requircments to be
met, however. The licensce must
inform the FCC ficld supervisor in
writing 30 days prior to withdrawal
and must submit his National De-
fense Emergency Authorization for
cancellation. This is required be-
cause the function his facility ful-
filled in the system will have to be
replaced by another means.

For those stations not belonging
to the EBS, a few requirements of
the regular FCC Rules must still be
met. Whenever the Emergency Ac-
tton Notification is sounded, the
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EBS goes into operation, and all
stations are required (o transmit the
alert immediately—without apology
to their listeners and without delay
(Transmission of the alert on every
statton reaches the greatest number
of people.) After transmitting the
prescribed alert messuge, non-EBS
stations must immediately remove
their carricrs from the air and re-
main silent until the Emergency
Action  Termination  signal  (all
clear) is given. The only stations
permitted on  the air during an
Emergency Action Condition (the
period between the alert and the all
clear) are regular government com-
munication channels and those sta-
tions participating in the EBS.
Organization

Sccurity of our nation is the re-
sponsibility of the Departiment of
Defense. Through its office of Civil
Defense (CD) and Office of Emer-
gency Planning (OEP), in coopera-
tion with the FCC, the EBS is con-
trolled and directed.

All the participating facilitics of
the EBS are nongovernment, so in-
dustry groups ar¢ represented at
various levels in the organization
by the National (NIAC), Regional
(RIAC), State (SIAC), and Local
(LIAC) Industry Advisory Com-
mittees. Each of these committees
is composed of members of indus-
try groups in the arca involved. It
is the responsibility of these groups
to work toward a continually more
cffective system.

These industry groups arc famil-
lar with their own arcas and the
capabilities of their facilities; they
can develop many possible local
routings, intercity connections, and
operating procedures. The state FM
defense networks and the remote-
pickup communications networks
are two of the developments of
these committees. Any plan devel-
oped by a committee must be of-
fcred as a proposal to the next
higher committee so that local,
state, or regional plans can be inte-
grated into the system. All such
proposals must get approval from
the FCC before final inclusion in
the EBS Plan.

The Rules

There are not many EBS rules.
They are found in Part 73, subpart
G of the FCC Rules and Regula-
tions. Some of them pertain to all
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stations, and others pertain to EBS
stations only. Implementation and
elaborations of the EBS rules are
sent out as Annexes to the Plan.

Every standard, FM, or TV sta-
tion, commercial and noncommer-
cial, must interrupt its programing
and broadcast the alert in the man-
ner prescribed. This requirement
applies also to those stations oper-
ating with program or cquipment
test authority.

To insure receiving the alert,
every station is required to have in
operation at its control point a re-
ceiver tuned to a key EBS station.
This is required cven though the
station is connected to one of the
news-wire teletype services.

EBS tests are conducted so that,
when an alert is sent out, station
personnel will be able to perform
the required functions without de-
lay. Key EBS stations send out a
test once each week, at a different
time and day each week. The news-
wire services send out a test on
weekends. Every broadcast station
is required to transmit a test once
a week. Times and days are varied
so that the test does not become a
routine event and so that all per-
sonnel have an opportunity to per-
form the required functions. Over-
the-air tests are to be made between
8:30 AM and local sunset. The
time and source (key station, news
wire, or the station itself) of each
test, whether received or transmit-
ted, must be entered in the log.

The over-the-air tests are the well
known carrier interruptions, 1-kc
tone, and appropriate message (pre-
scribed in the EBS Rules).

Any licensec may apply to the
FCC field supervisor, in writing, if
he desires his facility to participate
in the EBS. To determine whether
a station meets certain technical
and other criteria for acceptance
into the system, an application
must be filled out. The application
is not elaborate or complicated, but
it does cover points such as station
day and night coverage, hours of
operation, adequacy of staff, and
similar points.

When a station is approved for
participation in the EBS, it is sent
a National Defense Emergency
Authorization (NDEA). This is a
certificate similar in size and ap-
pearance to the regular station

December, 1965

license; it is to be posted along with
the station license.

It is not the intent of this article
to imply that only a select group
of stations is desired in the EBS.
On the contrary, the FCC and De-
partment of Defense would like to
have as many facilitics participate
as possible. At the same time, how-
ever, simple numbers do not make
an effective network. A station join-
ing the EBS must be willing to ac-
cept some obligations and possibly
some expenses along with whatever
prestige may be gained from being
a member. Such obligations include
participation in the local, state, or
national committces if called upon;
promotion of the EBS; education of
listeners; and a willingness to make
whatever modifications may be rc-
quircd to technical cquipment or
facilities.

FM stations and some television
aural transmitters are used to form
state or regional FM dcfense net-
works. These networks arc backup
facilities and not intended for direct
broadcast to the public. (Of course,
the public can listen if they tune
in the FM station. All stations,
whether AM, FM, TV, remote
pick-up, ctc. operatc in the EBS

Federal Communications Commission

washington, D.C. 20551

Secrotary:

with their normal frequencies and
powers.) FM licensees wishing to
participate must apply to the chair-
man of the SIAC in their state.
When such a station is approved for
operation in the FM defense net-
work, the FCC issucs an NDEA for
this purposc.

There are some cases, depending
on location and circumstances, in
which an FM station not part of
the statc FM defense network may
be permitted to broadcast directly
to the public just as an AM EBS
station would do. Application must
be madc to the chairman of the
statc [AC so that it can be deter-
mincd whether such use of the FM
station would cause interference to
the FM defensc network. If such
transmissions arc approved, the sta-
tion will receive an NDEA for this
operation. Such situations, however,
arce not common.

Stations operating in the FM de-
fense networks are still obligated by
the regular FCC Rules to obtain
permission and give permission for
programs rebroadcast from another
station. There is a simple, accept-
able solution to this problem. The
SIAC chairman will provide the FM

® Please turn to page 44

Date

The undorsigned licensee grants to any standard, FM, or telovision
broadeast stat{on suthority to rebroadcast the Defense Network (FM)

programs transmitted by this station.

Name of Licensee

Coll Letters of Station

Station Locatlon

Signed by Liceasec

Sample of a letter for use by a station participating in a state FM network.
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DIRECTIONAL ANTENNAS
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Fig. 1. Pattern is

I8

polar graph of unattenuated field at one mile, not a coverage map.
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by J. G. Rountree, Consulting
Engineer, Austin, Texras—An introduction
to and review of the basic principles

and terminology of directional antennas.

The operator  accustomed  to
single-tower  operation  c¢nters  an
otten-confusing ficld when  fiuced

with the care and feeding of u
multiclement  directional  antennu
This article will discuss directional
antennas  for  standard  broadcust
stations, with the hope of eliminat
ing some sources of confusion

The Why of Directional

Antennas

Basically, the purpose of a direc
tional antenna is to shape the radia-
tion pattern of the antenna system
in & desired manner. In  almost
cvery instance, the desire is to re-
duce radiation toward other stations
and thereby minimize interference
to these stations. In a few instances
a directional antenna at a coastal
location is used to restrict the sig-
nal over the sea while increasing it
over land.

A directional-antenna pattern s
a polar graph showing the amount
of radiation in each direction in
terms of the unattenuated field in-
tensity in millivolts per meter at one
mile (Fig. 1). (In countries using
the metric system entirely. this is
sometimes given in terms of the
unattenuated field intensity at one
kilometer.) Unattenuated ficld in-
tensity at one mile is the ficld inten-
sity which would exist at that dis-
tance if the signal were not atten-
uated in passing over the ground.

It 1s usually found that a station
using a directional antenna system
is so located that the major lobe of
the pattern extends in the direction
of the city with which the station
is associated (Fig. 2). From this fact
it is often incorrectly assumed that
the antenna pattern was designed to
place the major lobe over the city
when operating from the station
site. The fact is that first the an-
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tenna pattern was designed to pro-
vide the required protection, and
then the site was selected so that
the required coverage contours in-
clude the city. It must be empha-
sized that the directional antenna
pattern itself is not a coverage map.
This is a frequent misunderstanding
among nontechnical persons.

Directional Antenna Data

When a directional antenna is
being designed, the value of unat-
tenuated field intensity which will
be radiated in a given direction is
determined from the design for-
mulas. Such formulas can be quite
complex, and computers are fre-
quently used for their solution.
After the antenna is built, the ac-
tual unattenuated field intensity ra-
diated in a given direction must be
measured. For this purpose, ficld-
intensity measurements arc made in
a manner prescribed by FCC Rules.
The measurements, made along a
radial ecxtending in the specified
direction', arc plotted on a log-log
graph paper (Fig. 3) and analyzed
by comparison with the appropriate
graph of field intensity versus dis-
tance appearing in the FCC Tech-
nical Standards-.

A complete report on the adjust-
ment of the directional antenna sys-
tem is filed with the Federal Com-
munications Commission in connec-
tion with the application for station
license. This proof-of-performance
report normally includes data on
field-intensity measurements,  in-
cluding graphs of measurements
along cach radial, maps of the
points at which measurcments are
made, values of field intensity
measured, and distance from the
center of the antenna system to each
point of measurement. Also in-
cluded are all pertinent meter read-
ings; the measured directional pat-
tern; data on antenna or common-
point impedance measurements;
description, map, and photographs

"“Running the Radial,” by Elton B.
Chick, June 1965 BROADCAST EN-
GINEERING, page 21; and “Under-
standing and Using the Field Intensity
Meter,” by Thomas R. Haskett, No-
vember 1965 BROADCAST ENGI-
NEERING, page 10, and December
1965 BROADCAST ENGINEERING,
page 23.

““Checking the Pattern,” by Elton B.
Chick, July 1965 BROADCAST EN-
GINEERING, page 20.
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of the monitoring points; and any
additional information deemed per-
tinent. A copy of this report must
be retained at the station and madc
available on request to authorized
FCC personnel.

The Directional Antenna

System

The directional antenna itself
consists of two or more towcers with
the currents in each tower care-
fully controlled as to relative am-
plitude and phase. Power from the
transmitter is fed into a phasor,
which divides the power and intro-
duccs the desired phase shifts in
the resulting currents fed to the
towers. Usually, the phasor is a
single unit located near the trans-
mitter, although occasionally its
clements arc distributed among the
towers. In the wusual installation,
cach output from the phasor is fed
through a transmission line to onc
tower basc, where a line-termina-
tion unit matches the line imped-
ancc to the operating basc imped-
ance  of the tower. Each line-
termination unit has an RF am-
meter which indicates the current
at the antenna base. Frequently,
another meter or a jack is provided
so that the transmission-linc current
into the unit can be measured.

A large single-turn loop of wire
or tubing is suspended from the
tower to sample the ficld radiated
by the tower. This sampling loop
may be either a shielded loop insu-
lated from the tower or an un-
shielded loop in which a leg of the
tower forms one side. In either case,
a small-diameter transmission line,
called a sampling line, carries the
sample of RF energy to the phase
monitor. In the case of the un-
shielded loop, a portion of the sam-
pling line is coiled to make an in-
ductor, callcd an isolation coil,
which 1s placed at the tower base
to prevent the sampling line from
acting as an RF short across the
base insulator. The isolation coil is
adjusted by means of tapped turns
or a variable capacitor.

On a tower which is a quarter-
wavelength  or less in  electrical
height, the sampling loop is placed
near the bottom of the tower, far
cnough above ground (207 or so) to
minimize ground cffects. On a iower
more than a quarter-wavelength in
elcctrical height, the sampling loop
is usually placed at the point of
maximum current (Fig. 4).

In somc installations, the sample
current is taken from an RF trans-
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Fig. 2. Map shows 1000-, 25-mv/m contours for station whose pattern is shown in Fig. 1,

wwWwW americanradiohietorv com

19


www.americanradiohistory.com

former located in series with the
base ammeter. Howcver, such
transformers usually usc a tuned
sccondary, and this introduces an
clement of possible instability in the
monitoring system.

Regardless of how the sample
current 1s obtained, it is fed to a
phase monitor which provides an
indication of relative phase and cur-
rent amplitudes. The indications of
the phase monitor arc of primary
importance in maintaining proper
opcration of the directional antenna.

In designing a directional an-
tcnna  system, the engincer has
chosen current ratios and phase re-
lationships which will produce the
desired radiation pattern. These are
the theorctical specifications shown
in the station license. In the actual
tunc-up, the parameters usually de-
part somewhat from the theoretical
specifications. The actual valuces are
listed as the operating specifications
in the station license. It is these
values which should be observed in
order to maintain the directional-
antenna pattern. FCC Rules require
that the ratios of base currents and
of sampling-loop currents be main-
taincd within 5% of the values spe-
citied in the license. No tolerance
for phase relationship 1s specified
in the Rules, although it has been
held that deviation beyond 47 is
considered to be cxcessive. It
should be noted that some critical
antenna systems rcquire operation
within closer tolerances than these
in order to provide required pro-

closer tolerances arc spelled out in
the station license.

Common Point of Input

In a single-tower antenna, the
actual value of antenna base cur-
rent is uscd to determine radiated
powcr. In maintaining a dircctional
antenna system, however, the ac-
tual values of basc currents arc less
important than the ratios between
tower currents. Power is determined
at the point of common input to the
phasor, and the current read at that
point is called the common-point
current. After the antenna system
has been finally adjusted for the
required pattern, the resistance at
the common point is adjusted to
the desired value, and the common-
point rcactance is made as close to
zero as possible.

Because power is lost in the tun-
ing cquipment of a directional an-
tenna, the transmitter actually sup-
phics more than the rated power to
the common point. For a station of
5000 watts or less which uses a
directional antenna, FCC rules pro-
vide that the license will specify the
common-point resistance as 92.5%
of that actually measured. Thus, a
1000-watt station will actually de-
liver 1081 watts to the common
point, and a 5000-watt station will
deliver 5405 watts.

For stations of over 5 kw, the
license value of common-point re-
sistance is specified at 95% of that
actually measured, since such sta-
tions usually usc lower-loss tuning

tection. In  such instances, the cquipment.  Thus, a  10,000-watt
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Fig. 3. Unattenuated ficld is determined from measured values,
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station will actually deliver 10,526
watts to the common point, and a
50,000-watt  station will deliver
52,632 watts.

Monitoring Points

The license for a station which
uscs a directional antenna describes
certain monitoring points and spe-
cifies values of field intensity which
must not be exceeded at thesc
points. Monitoring points are des-
ignated by the enginecr carrying
out the directional-antenna proof of
performance and are chosen to
comply with terms of the construc-
tion permit. Those terms require
that a monitoring point be selected
in each of certain directions from
the antenna and that the points be
in the clear and located not less
than one nor more than four miles
from the antenna. The engineer
tries to locate monitoring points
that are rcadily accessible, available
over all-weather roads, and located
in arcas where new construction is
not likely. Thus, cemeteries, public
parks, golf courses, and school
playgrounds are highly regarded as
monitoring-point locations. Occa-
sionally, a suitable point cannot be
found within the one- to four-mile
section of a radial; then a point
elsewhere along the radial is used.

The directional-antenna proof-of-
performance report must include
the value of field intensity measured
at each monitoring point after final
adjustment of the antenna system.
In issuing a station license, the
FCC applies a multiplying factor to

® Please turn to page 34
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Fig. 4. Loop placement depends on electrical height of tower.
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A BROADCAST ENGINEERING Special Report

RADIO PIERCES THE GREAT BLACKOUT

by George C. Sitts, Eastern Regional Editor

When the power died in the Northeast the evening of
November 9, 1965, radio stations in the affected area
either made or lost their reputations as reliable news
sources I a crisis. It was a difficult test, and those
stations that passed did so because their engincers were
prepared

We chose the New York City area for a closer look
at the engineer’s role in that crisis principally because
more people and stations there were altected for more
hours than in any other arca.

As the power dip occurred, stations found themsclves
in a varicty of situations—power at the transmitter but
none at the studio, no power at either transmitter or
studio, loss of STL lines, loss of remote control, a mul
titude of engineers, or no engincer around. All affected
stations were off the air brielly, lcaving the broadcast
band rather quict; then they gradually came to life again.
Within one minute, carriers that were off began to
return, and those stations equipped with automatic
switchover began to program. Within five minutes, other
stations popped on, and within the hour most ot the
stations that were going to make it at all were in
operation.

WCBS was a prime example of preparedness. With
studios on the 16th tloor of a new building and a
remotely controlled transmitter, the station had auxiliary
diesel gencrators with automatic switchover to produce
operating power for two studios, control rooms, input
equipment, newsroom, and some lights. In addition,
there was a sccond generator to power elevators. The
transmitter was equipped with a diesel generator to
switch over automatically and operate the auxiliary
10-kw transmitter; besides this, WCBS had recently
mstalled a 175-kw generator capable of operating the
S0-kw main transmitter, but without automatic opera-
tion. As power lincs died, the auxiliary generators
kicked on at the studio, and the 10-kw rig came on at
the transmitter site. The cengineers checked the STL
phone line, found it okay (they had a standby STL
recady), and turned the operation over to the programing
people.

A transmitter engincer on his way home saw the
lights go out, realized the problem, and immediately
returned to the transmitter. By 10 PM, the 50-kw rig
was operating on the ncw gencrator. Chicf Engineer
Robert Mayberry told BroOADCAST ENGINEERING the
station rcmained on auxiliary power until 6:15 the fol-
lowing evening, long after power had been restored,
to ease the starting load on the Consolidated Edison
system.

Chief embarrassment of WCBS was that the station’s
two mobile cruisers were stranded on the upper level of
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a storage garage with clectrically operated etevators;
they were useless during the blackout.

WABC, according to chief engineer Julius Barnathan,
was olf the air for 1S minutes, the time it took to get
the c¢mergency generator going at the transmitter site.
This station utilized another gasoline generator to power
the radio studio. The STL phone line was dead. but en-
gineers discovered the business phone to the transmitter
worked. A call was made from studio to transmitter to
open the lineg; then the console and transmitter input
equipment were connccted to the phone terminals, put-
ting the station back in operatien.

WINS. the city’s all-news outlet, lost studio facilitics
for two minutes as lights went out. An engineer at the
transmitter in New Jersey, where power held, played
prerecorded till tape until contact was rcestablished. At
the studios, engineers connected a battery-operated re-
mote amplifier to the STL phone line, only to discover
the linc was out of service. However, before an alternate
line could be established, the original line returned and
held through the evening.

WINS. being an all-news operation, had more re-
porters on the street when the problem occurred than
other stations. As soon as programing began, chief en-
gincer Hal Brokaw reports, his engineers turned to the
problem of coupling battery-operated tape recorders to
incoming phone lines tor beeper reports. This alleviated
the nccessity for reporters to return to the studio and
climb 19 floors to air their reports.

WOR Radio was typical of the nonnectwork metro-

Control room B at WCBS shows operations during emergency.
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WCBS newsmen report on the blackout as engincers look on.

politan stations partially affected by the power drop.
With a transmitter in Carteret, New Jersey (an un-
affected area). a studio in Manhattan, and a remote-
control point in the Empire State Building manned by
WOR-TV ecngineers, the station was off for a quarter-
hour. According to WOR director of engincering Orville
J. Sather, as soon as the power went off, engineers at the
remote-control point hooked two batteries to a small
inverter to power the remote-control unit.

At the studio, a gasoline generator failed to start.
A battery-operated remote-broadcast amplifier was put
into service, but the STL phone line to the transmitter
was out of service (a telephone-company booster am-
plifier had lost power). After some hurried patching
and connecting, engineers managed to get a line to the
transmitter via DC intercom lines to the Empire State
control point and then to the transmitter via a spare set
of lines in the remote-control circuitry.

Broadcasting began with the announcing staff using
candles and flashlights in the studio. WOR was biessed
with @ traflic-report helicopter in the air and a mobile
unit on the street at the time. The receivers for these
remolte units were located at the Empire State Building,
and because the shortage of power at that site prevented
use of the cuce transmitter, it was neeessary Lo give
on-the-air cues to the units, at which times the Empire
State engineers would patch them directly to the trans-
mitler.

Shortly, the gasoline generator at the studio was re-
paired and activated, restoring lights and limited studio
power. This Tuxury lasted untit about midnight when it
became apparent the unit would soon be out of gas,
With gas-pump and clevator service out (WOR studios
arc on 24th floor ), the problem could have been serious;
but o busimessman in New Jersey, hearing of their plight
on the air, drove in with seven gallons of gas and
carried the fuel up all 24 flights.

WNEW  was mmore forunate. Chiel engineer Max
Weiner reports two ol his mainfenance men were about
to feave the trimsimitter when the failure occurred, Again
the tramsmitter was inoa sade arca, but the lail-safe
feature of the remote-control unit kicked the carrier off
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the air. The men immediately restored the carrier locally
and programed music from a turntable at the trans-
mitter. The station was again fortunate because the STI
phone line held up. Thus, getting back in business for
the night was only a matter of getting one of their
battery-operated remote-broadcast amplifiers connccted
to the line, and gathering candles and flashlights.

Personnel of WMCA, secing the lights begin to dim
and hearing the turnables change speed, threw the
remote-control equipment to an emergency supply, pre-
venting any carrier break. Engineers then switched their
operation to a standby studio equipped with a battery-
operated console and two turntables powered by an
inverter. The staff began operation with three 7S-watt
lamps. but reduced illumination to one lamp to save
battery power when it became apparent the power
outage would continue.

The station remained on emergency power for 12
hours. Teletype service was out—as it was in all sta-
tions—but news was brought in by telephone reports
and by roving reporters with portable tape recorders.
Many of the staff members stayed through the night,
subsisting on sandwiches, coffee, soft drinks, and cakes
brought up to the 13th-floor studio by faithful listeners.

Among the city’s other stations:

WLIB and other daytimers were approaching sched-
uled sign-off time and thus remained dark for the
duration of the failure.

WHOM, a principally Spanish-language operation,
used battery equipment to operate studio facilities unul
their 2 AM sign-off.

WOXR, with no emergency power provisions, spent
the night silent—the station’s first power failure in 25
years.

The morning after the blackout was a time for station
managers and engineers to analyze the night's opera-
tions. As a result. some studios and transmitters are
now being equipped with improved power-generating
equipment and backup STL relays. But in most cases,
relatively smooth emergency measures illustrated the
careful planning by a handful of engineers for just such
a night, A

Emergency nows broadcast originates from the WMCA studios.
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CARE OF MAGNETIC
TAPE HEADS

A magnetic tape head is simply
a ring of magnetic material having
one or more air gaps and upon
which is wound a coil of wire—a
simple device, but one which must
be designed to very close tolerances.
Before looking at the things which
can go wrong with a tape head, let's
investigate its construction and how
it varies with different applications.

Head Construction

First, a head core may be either
a solid piece of magnetic material
or a stack of laminations separated
by a varnish coating to reduce eddy-
current losses. It may have a single
air gap, or it may be of symmetrical
construction with two air gaps
(Fig. 1). The symmetrical config-
uration reduces hum pickup, but
also reduces output level. In every
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CORE

TAPE

WINDINGS

>AIR GAPS
e

by Larry J. Gardner, BE Consulting
Author, Chief Engineer, WKIX,

Raleigh, North Carolina—Broadcast-

machines.

case, the tape contacts the head at
the air gap and serves to complete
the magnetic circuit of the core.

For the most part, the windings
determine the electrical character-
istics of the head. For vacuum-tube
circuits, high-impedance heads are
used, and the windings consist of a
great many turns of very fine enam-
eled wire. Generally, high-imped-
ance heads have an inductance of
about 500 mh and arc used for
playback. Record-only heads and
playback heads for transistor cir-
cuits usually have an inductance of
from 50 to 100 mh, whercas the
inductance of erase heads is in the
neighborhood of from 10 to 50 mh.

Physically, playback heads must
have the shortest possible gap width
consistent with sufficient output
level—usually in the area of. 0002,
The record-head gap is longer,

TAPE” " [\ AIR GAP

WINDlNG——'bl \Z A

Fig. 1. A magnetic tape head is usually constructed in one of two basic arrangements.
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quality tapes require properly adjusted

about 001" to .002”, and the
erase-head gap is about .002” to
.01”. The three basic gap config-
urations are shown in Fig. 2. The
triangular gap produces the greatest
output level but has a very short
life. Tt can be seen ecasily that a
small amount of wear on a head of
this type will begin to affect the gap
width. The straight-linc gap has the
longest life, but, unfortunately, it
has a very low output level and is
seldom used In practice. A good
compromise 1s the trapezoidal gap
geometry. which is used in most
heads and provides good life and
moderate output level.

The same basic construction is
used on record, playback, and erase
heads, the only differences being in
inductance and gap length. The
playback head, however, requires
more shielding to prevent undesired
hum pickup. Of course the con-

{A) Triangular

(B) Straight-line

(C) Trapezoidal

Fig. 2. Basic head-gap configurations.
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_ EFFECTIVE
GAP LENGTH

SO e N
GAP LENGTH RUEEY

Fig. 4. Oxide accumulation on head lifts
tape and increases effective gap width.
struction varies in size depending
on whether the head is intended for
full-track, two-track, or four-track
operation. Fig. 3 shows the head
dimensions which conform to the
NAB standards.!

Head Wear

The most important cause of
head failure is wear. The perform-
ance of the head becomes unaccept-
able as soon as the width of the gap
begins to increase. Of course, the
oxide coating on the tape is abra-
sive, and eventually any head can
wear out. In addition, because of
variations in the stacking of the
head laminations, the gap tends to
drift back and forth relative to the
tape as the head wears. This means
that occasional touching-up of head
alignment is necessary to maintain
best performance. Because of its
shorter gap width and depth, the
playback hcad is most subject to

'See also ““NAB Recl-to-Reel Tape

Standard,”  September 1965 BROAD-
CAST ENGINEERING, page 16.

TAPE WIDTH |
246"
+.002"

|

010

wear and generally becomes exces-
sively worn somewhat before its
companion record head and long
before the erase head.

The usual symptom of wear in a
playback hcad is a gradual deteri-
oration of high-frequency response.
The reason for this is that the out-
put level is zero when the gap
length is ecqual to the recorded
wavelength. For example, if a worn
head has a gap width of .001” and
the tape speed is 7Y% ips, it can be
scen that the response will be zero
at 7500 cps:

velocity
frequency
wavelength
7.5
7500 = ——
001

There is no practical way to re-
duce head wear other than taking
the precaution not to rewind or fast-
forward the tape over the heads.
Generally, the condition of the head
gap may be determined by inspec-
tion of the head surface with a mag-
nifying glass. In a good playback
head, the gap should be barcly vis-
ible through the glass. The record-
head gap should be casily visible
and in a good head will be uniform
in width across the entire head sur-
face. The same holds true for an
erasc head. Since head wear is
almost never completely uniform
across the entire head surface, a
good check on the condition of a
full-track record head is playing a
tape made with it on a sterco ma-
chine. If the record head is exces-

sively worn, there will usually be a
large difference in the levels of the
two channels of the sterco playback,
due to the difference in level re-
corded by the long and short por-
tions of the recording-hcad gap.

For good performance, it is abso-
lutely necessary that the heads be
kept clean. Dirty heads show ex-
actly the same symptoms as worn
heads: loss of high-frequency re-
sponse, poor recorded level, or poor
erasure. Oxide build-up on the head
surface tends to lift the tape off the
head, increasing the gap width by
an amount cqual to more than twice
the distance between the pole pieces
and the tape, as shown in Fig. 4.
For example, a head with a .0005”
gap and .001” of oxide on its sur-
face will have an effective gap
greater than .0025”, and at 7%2 ips
its output will drop to zero at 3000
cps. Also, since the oxide from the
tape is a magnetic material, it can
tend to cause a magnetic short-
circuit across the head gap, bypass-
ing the surface induction of the tape
and causing a still greater loss in
output level. And if this isn’t
enough, since the oxide build-up is
always uneven and tends to shift the
angle at which the tape contacts the
head, still more high-frequency loss
will occur.

Heads should be cleaned with
ethyl alcohol, commercial head
cleaner, or common rubbing alco-
hol. Many manufacturers do not
recommend carbon tetrachloride be-

® Please turn to page 36

238"

Full track

, __TM/H

. 082"
+ 002"

Two Track

Four track

Fig. 3. For proper tracking and interchangeablility of tapes, heads should be adjusted to conform to these NAB standard dimensions.
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UNDERSTANDING AND USING
THE FIELD-INTENSITY METER

The first part of this series de-
scribed the operation of the field-
intensity meter and the way it is
calibrated and read. This, the con-
cluding part of the series, outlines
the methods to use to insure validity
of the results of the measurements.

Validity of Readings

A properly calibrated FIM can
accurately indicate the intensity of
the field in which it is placed. How-
ever, the technique of putting the
meter in the field properly must be
learned through experience. You
must take a series of measurements,
log them, plot them on ground-
wave paper, and see if they look
right. A single reading by itself is
practically useless.

To begin with, it's best to use
headphones to be sure you are
tuned to the desired station. 1f you
are operating out of a car, tune the
car radio to the station when begin-
ning the trip. Listen for a station
ID to verify the call. When you
stop at the first measuring point,
turn up the volume on the car radio,
put headphones in the FIM, and

% gyl Nl 55701
Fig. 1. Overhead wires are almost sure
to result in false intensity readings.
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by Thomas R. Haskett, Central
Regional Editor, Cincinnati, Ohio—Part 2.

The value of the measurements obtained

take it outside. Tune the field meter
to the same station you hear on the
car radio. If you forget the head-
phones, put the field meter near the
car antenna and turn on the calibra-
tion oscillator. If you are tuned to
the proper station, you’ll hear a het-
erodyne on the car radio. You
should also look for a reasonable
reading on the meter. Working
within a couple of miles of a 1000-
watt station, you would normally
expect a reading in the vicinity of
10 to 100 millivolts, depending on
whether the station is directional or
nondirectional, and in the case of a
DA whether you are in a lobe or a
null. However, if you find a read-
ing of 1.5 mv/m, something is
probably wrong. If you find several
readings that don’t seem proper, it
might be worthwhile to stop and
call the transmitter. Perhaps the
station 1s operating at low power or
has switched patterns. It's impor-
tant that the mode of operation be
the same during all field measure-
ments, and to verify this it’s wise to
talk with the operator on duty and
have him check his operating logs
for the times and days that you took
the measurements.

One of the most common mis-
takes made by a newcomer is tak-
ing a reading at a poor point—
usually one where there’s an ob-
struction. Some of the common ones
are overhead wires (Fig. 1), trees
(Fig. 2), buildings (Fig. 3), hills
and creek beds (Fig. 4), and buried
pipes. Such obstructions cause re-
radiation and shielding; they make
readings useless or misleading. It’s
best to stay away from an obstruc-
tion by at least three times its
height. Avoid high-voltage trans-
mission lines and radio/TV trans-
mitting or receiving towers by at
least a tenth of a mile. Fig. 5 illus-
trates a pitfall for the inexperienced
or careless field man. While a con-
struction site is invitingly clear and

wwWwW americanradiohietorv com

with this instrument depends on
how it is used.

may offer a choice spot in an other-
wise heavily urbanized area, it lacks
one important criterion for a meas-
uring point—permanence. You can
take the reading easily now, but
when you come back in six months
to recheck the array, you find a six-
story apartment building on the
spot, and you can’t use that point
anymore!

There are several techniques
which can indicate reradiation and
a poor point. Note the direction of
the approaching wavefront—it
should be in the general direction
of the transmitter location. If you
aren't surc what that direction is,
use a compass to check. Note also
the depth of the null when rotating
the FIM—it should be deep enough
for you to switch downrange a
couple of steps before coming to
the bottom. If you can’t you prob-
ably have a bad point. Except when
working extremely close to the an-
tenna, say within a couple of miles,
you can also check for reradiation
by pacing off a small square, 10 or
20 paces on a side, while observing
field intensity on the meter. There
should be little or no variation in

“am =
Fig. 2. A tree is another obstruction
to be avoided when selecting a point.
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Fig. 3. To be valid, a reading must not
be taken at a point too near a building.

the rcading, and 1if there s you've
probably got a bad point.
Choosing and Plotting Points
Points arc  usually tentatively
chosen from a topographic map
published by the Coast and Geo-
detic Survey. Radial lines will have
been drawn from the transmitter
site, and  linc-of-sight  distances
along cach radial marked. Once you
have chosen a point, you will drive
there and inspect it. If the point is
clear and accessible, the reading is
then taken and an arbitrary point
number assigned. Tt's important to
mark the map and describe  the
point carcfully so it can be located
again. A typical log description
might read: .3 mi. S of Beaver-
town on US =25, 20 pcs W of
road, in cornficld.”™ Beware of tying
points down solely on scasonal
plant growth. It's okay to give the
distance from a permanent land-
mark and note that the point is in
an appic orchard or by a wulnut
trec, but the orchard or the tree
itsell might be gone next year.
Cemeteries are probably the most
desirable places for choosing field
points. They don’t have obstruc-
tions or wires, they are casily acces-
sible during the day, they are almost
cternally  permanent and  reliable,
and  they pernit precise location,

Fig. 4. Hills and creck beds can act as
obstructions, result in false readings.
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i.c., “10 pcs in front of headstone
John R. Smith.” Public parks arc
also destrable for measurement
points, as are pasturc land, culti-
vated fields, and interstatc express-
ways, While most roads have over-
head wires, and you have to walk
out into the adjacent ficld to take
the reading, expressways usually
don’t have wires, and the median
strip is casily accessible.

Measurement points are plotted
on log-log graph paper (Fig. 7). The
distance between points varies with
the distance from the antenna. Two
points a tenth of a mile apart at the
.2-mile distance will be well spaced
on the graph; to get an cqual spac-
ing at the 2-mile distance requires
that the points be a mile apart. FCC
rule 73.186 requires that you take
points cvery tenth of a mile out of
2 miles, cvery half mile from 2 to 6
miles, and cvery two miles out to
15 or 20 miles. Beyond this, the
usual practice is every 5 or 10 miles
out to 100 miles, and 10 to IS
miles apart beyond 100 miles.

Closc-in work (out to 2 miles)
has its own requirements. It's essen-
tial to get these points exactly on
the radial and as close as possible
to the tenth-of-a-mile  distance.
Since roads cannot be depended on
to furnish precise points at the de-
sired distances, close-in work usu-
ally involves what are known as
walk-in points. Simple pacing is
usually inaccurate and should not
be used for determining tenth-of-a-
mile distances. One fairly accurate
method involves two men and a
length of rope that is some sub-
multiple of onc-tenth of a mile—
say 1327 The men stretch the rope
between them until they have meas-
ured off a tenth of a mile. Another
mcthod is to use a steel tape in the
same manner. To make sure you're
still on the radial, use a magnetic
compass to measure the angle be-
tween the antenna and North, Re-
member to use the correction factor
for magnetic crror, for topographic
maps are oriented to True North.

If you have to work alone on
walk-in  pomts  where  there  are
almost no landmarks on the radial,
you cian ouse o magnetic compass
and the FIM itself to locate the
tenth-of-a-mile points. On the map,
measure oft the required points and
locate large Tandmarks (farmhouses,
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Fig. 5. Construction site may seem like
a good point, but it lacks permanence.

road interscctions, ctc.). Then meas-
ure the directions from the points
to the landmarks. To locate the
actual points on the ground, takc
bearings on the landmarks. Also,
you can use the FIM as a direction
finder by nulling out the station
signal and sighting across the loop
antenna. (There is a small slit on
top of the loop for this purpose.)
Using the compass, the FIM, the
map, and a protractor, you can find
the walk-in points by triangulation.

Calibrating the meter at a close-
in point can be confusing, because
the station signal may be greater
than 500 mv/m (onc-half volt per
meter), and you may not bec able
to null it down far enough to avoid
a heterodyne with the calibrating
oscillator. In this case, a fairly re-
liable method is as follows. Null the
station signal in the usual fashion
by rotating the loop; then detunc
the RECEIVER control up-band,
while switching the FULL SCALE
RANGE switch down-range, until
the signal is near the bottom of the
100 uv/m range. Then calibrate the
meter as usual. Note that you arc
calibrating the meter off the station
frequency. When you have cali-
brated, rcadjust thc RECEIVER
control to the station signal, orient
the FIM for maximum signal, and
take the reading. Then repeat the
procedure, except detune the RE-
CEIVER control down-band. You
will then have measurements cali-
brated on cither side of the station
frequency. Record the average of
these readings as a close approxi-
matton of the actual value.

Some cengineers prefer not to take
measurements closer to the antenna
than | wavelength or 10 times the
spacing of a directional array, while
others read the meter as close in
as possible without exceeding the
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measuring range of the instrument.
If you want to take very close read-
ings, you must contend with the in-
duction field and the fact that a DA
is not a point source. These effects
are known as proximity effects, and
correction factors have been deter-
mined for application to close-in
measurements. The factors are
found on pages 9-22 and 9-23 of
the 1960 edition of the NAB Engi-
neering Handbook. The advantage
of these close-in measurements is
that soil conductivity has almost no
effect on the readings, and a true
indication of the array’s inverse
field is obtained.

It is always important to take
more measurements than will be nec-
essary for the final plot. No matter
how careful you are in choosing
clear points, there are always a few
readings that don’t plot out nicely,
and these you usually throw away.
Beyond two or three miles, it's not
of prime importance to get points
at exact distances. It's much more
important to stay on the radial, es-
pecially when the station is operat-
ing DA. Even so, points that lic
within one degree of the radial are
usually acceptable. Such off-radial
points should be marked as such,
of course. Occasionally you will
find a lake or a trackless wilderness
inside which it’s almost impossible
to get points. If this forbidden area
isn’'t too big, you simply skip it and
take a few extra points on either
side of it to compensate for the
hole. However, if a lake exists for
five miles close-in on an important
null radial in a DA, you will have
to hire a boat or an airplane and
make the readings. Techniques of
nautical and aeronautical measure-
ments are beyond the scope of this
article. (See Bibliography)

Extra Hints

With almost no exceptions, field
measurements must be made during
daylight, because skywave signals
render nighttime measurements use-
less. This means that you can work
only during certain hours that de-
pend on local sunrise and sunset.
These items can be found on the
license of a daytime station or a
station with different day and night
patterns and/or powers. If neces-
sary, you can call another station
in the area for this information,
which is standardized by the FCC
for each community. If you are
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Satisfactory measuring points,

measuring fields of 50 mv/m or
stronger, it's usually safe to work
within 1 hour of local sunrise or
sunset. For fields between about 5
and 50 mv/m, the general limita-
tion is 2 hours away from sunrise
and sunset. With fields of less than
5 mv/m, you may not be able to
work within 3 hours of sunrise and
sunset. These limitations apply in
general from late spring, through
summer, to early fall. During win-
ter, skywave activity is stronger
during daylight, and, to cite an cx-
treme, sometimes in January you
can only work a couple of hours
each day when measuring very low
field intensities. Actually, nonc of
these are hard-and-fast rules, and
your own judgment as you take

accessible and

free from obstructions.

readings is the final criterion. If the
reading is not steady over a period
of a minute or more, skywave inter-
ference may be present, and you
may not be able to use the reading.
The type of log you keep as you
take readings will depend on your
chief cngineer, consulting engineer,
or other authority. Typical entries
include the station measured, oper-
ating frequency, power, mode (DA-
D, DA-1, ND, etc.), weather con-
ditions, meter type and serial
number, engineer's name, date,
time, point number, distance to an-
tenna, description of point, and the
reading of ficld intensity. This last
column will usually be headed “E
mv/m,” and readings should always
® Please turn to page 48
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Fig. 7. Field-intensity curve is plotted in
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this manner; distance affects spacing.
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Cathode follower ............. Jun
Microwave, video system

specifications ........... LE Mar
Studio, acoustic . .............. Sep
Switching devices, solid-state....Jun
EMERGENCY OPERATIONS

AND EQUIPMENT
EANS and EBS. FCC Rules.

Part 73 . ... ... ... Apr
EBS

—alerting device, NIAC. .. . WB Aug

——participation ............... Dec
—Plan ... . Dec
—rules ... Dec
o @SES L it Dec
Power failure, indicator.

FEMOLE - oo oo EE Feb
Tower
—beacon defective, FFA report

procedure ................. Apr
—collapse ........... ... Apr
ENGINEERING THEORY
Amplitude modulation ......... Jul
Antenna, helical .............. Oct
Antennas, directional ......... Dec
Cathode follower ............. Jun
Class-C amplifier ............ Aug
Emitter follower ........... ... Jun
Microwave, video system design

specifications . ........ .LE Mar
Negative resistance ............ Jul

Aug

Remote-control systems ........ Oct
Switching devices, solid-state....Jun
Vector computation, review. .. .. Feb
ENGINEERS' EXCHANGE
Adding Switch Contacts. .. .. ... Jun
Economical Waveform Camera.May
Foolproof Cut Button...... EE Feb
Improving the GE BT-1B Low-

Voltage Supply ............ May
Low-cost Low-Current Relay

Supply ... ... Jun
Method for Diminishing

Ghosts. A ................. May
Phase Change Without Pattern

Change .................... Jun

Speeding Routine Line Checks..Apr
Starting Switcher for Cartridge

Decks .. ... EE Jan
Tape Delay Using One

Transport . ................. Jun
EQUIPMENT AND DEVICES

(STATION-BUILT AIDS)
Audio switching system, solid-

state ... Mar

Burnishing tool. phone-jacks.EE Oct
Carrier-failure alarm

—description . ............. ... Jul
—schematic ......... ... .. LE Oct
Cartridge-tape tests ........... Nov

Cue amplifier, video-tape...EE Apr
Headsets, level control....... ... Jul
Line checker, portable radio. EE Oct
Monitor switcher. uses coax

relay ... Apr
Multimeter, built-in ......... .. Jun
Oscillator, reference...... .. EE Sep
Remote amplifier, turntable

inputs . ................ EE Apr
Synchronizing generator,

solid-state ... ...... . ... ... Apr

May

Teletype alerting device... EE Aug
Time delay, substitute. .. ... EE Apr
Tower-light indicator ... ... EE Oct
Transmitter, control,

automatic .............. EE Mar
ETV
CCTV system ............... Nov

December, 1965
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16

41
16
16
16
17

60

10
20
18
14
18
14

16
20
36
17
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46
40
60

48
40

48
77

44

44

FM station, low power
——antenna and transmitter. .. ... Mar

—control room . ............. Mar
—engineering report . ......... Mar
—FCC Rules compliance. .. ... Mar
—frequency checks .......... Mar
—installation ................ Mar
—planning . ............... .. Mar
—transmission line ........... Mar
Milwaukee, WMVS ... ... ... .. Aug
MPATI request denied. . . .. WB Aug
Samoa, system ... .. ... Apr
FCC
(See also SPECIFICATIONS
AND STANDARDS)
Allocation, AM, Rules
clarified .............. WB May
Antenna
—base-current readings. .. .. CE Mar
—checking pattern ............ Jul
—current meters, remote. .. ... Aug
—emergency notification ...... Apr
—farms, proposals ........ WB Feb
WB Mar
WB Jul

—aground system, changes...CE Apr

—running radials . ............ Jun
—signs attached. .. ......... CE Jan
—temporary . ............. CE Jan
Applications
—AM and FM, new program
form .......... .. ...... WB Oct
—filing fees, change...... WB May
—filing-fee waiver......... WB Sep
—public inspection. ... ..... WB Jun
Authorization, translator and
CATV ... ... . ... WB Feh
Auxiliaries, station
identification . .......... WB Dec
Call letters
—NOLICE - vt WB Jan
—vpolicy modified ....... .. WB Jun
CATV
—"leapfrogging™ .......... WB Sep
—microwave service ...... WB Dec
-—operating data
questionnaire ........ WB Aug
—proposal, filings ........ WB Nov
—regulation ........ ... .. WB Jan
WB Mar
WB Jun
Directional antennus
—phase variations . ....CE Apr
—rules unchanged ........ WB Jan
—studies . ............. .. WB Oct
“Double billing” outlawed. . WB Dec
EBS plan ................... Dec
Engineer. serves as com-
missioner .............. WB Apr
Field-strength-vs-distance
curves proposed ........ WB Mar
WB Jul
FM
—engineering report. .......... Mar
—interference problems. .. WB May
WB Aug
—modulation monitoring,
studies . ... ... .. WB Apr
-—nonduplication, AM-FM.WB May
WB Sep
—SLereo . ... CE Feb
Loudness, commercial
—action ................ WB Feb
—average level changes... . WB Aug
—modulation level ........ WB Aug
—volume-compression WB Aug
Maintenance log .............. Jul
Measurements
—audio, transmission set....... Feb
—RF power ........... ... ... Apr
Multiple-ownership rules
affirmed ............. .. WB Jul
Part 73
—directional monitor ......... Apr
—EBS and EANS. .. ... ... .. .. Apr
—licenses, posting . ........... Apr
—maintenance log ............ Apr
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15
86
86
15
14
14
14
32
42
42

66
28
40
34

40
31

41
33
34
23

33

88

o lnd

67
32
15

24
35

86
27
42

34
27
39
36

33
41
41
41
13
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36

25
25
25
25

—tower inspection . ........... Apr
Public inspection Rules,
changes ............... WB Dec
Radiation, monitor-point
changes ................ CE Feb
Remote pickup. aural,
multihop . ........... ... WB Jan
Satellite proposal, ABC....WB Nov
Site test, authorization....... .. Nov
Spurious emission, broadcast....Apr
STL operation. . ........... CE Apr
Translators
—interim policy . .......... WB Jul
——proposed regulations . ... WB Apr
—Rules relaxed . .......... ... Aug
Transmitter automation, FCC
Rules . ... .. ... ... ... .. Jun
TV
—aural-visual power ... ... WB May
—frequency-monitor
requirement . ........... WB Jan
WB Feb
—proof of performance........ Nov
——propagation curves. . ... .. WB Oct
WB Nov
—remote-control petition,
NAB ... ............. WB Feb
—stereo sound inquiry. .. .. WB Jan
WB Mar
UHF TV
-—allocation table......... WB Mar
WB Jul
WB Nov
—low-power stations. . ... .. WB Apr
—permits . ............. .. WB Jan
WB May
FILMS, TY
Chains. maintenance. .. ........ Oct

Projectors, UHF, low-budget...Mar

Sound, synchronized tape system.Apr
Test films. SMPTE.......... .. Oct
FM
Broadcast multiplexing with land
mobile radio services. ... WB Mar
Carrier current repeaters. .. .EE Aug
CATV. adding . ... ... ... ... Aug
ETV station installation. ... ... . Mar
Interference problems. FCC
Rules . ... ... e WB May
WB Aug

Line services
Measurements. RF power. ... ... Apr
Monitors. modulation. FCC, NAB

studies e .WB Apr
Relay. off-the-air. heterodyne. . May
Remote control. basics. ... ... .. Oct

SCA. muting device, construction . Oct
Tower. concrete. South Africa..Feb

Transmitter, solid-state ........ Feb
FREQUENCY MONITORS

Reference signal ............. Mar
TV requirement

—FCC eliminates. ... ...... WB Jan 2
—FCC postpones. ......... WB Feb
INTERNATIONAL BROADCASTING
CCIR study, U.S. fares well. .. .. Jun

Central American radio and TV. Aug
“Early Bird" operation

begins . ................ WB Jun
East Germany, radio broad-

casting . ................... Feb
European CCIR vote....... NI Aug
FM stereo via satellite. . . .. WB Feb

Radio broadcasting, worldwide. . Mar
South Africa

—concrete tower ............. Feb
-—national FM system........ .. Feb
—color, U.S., shown in

Europe ................. NI Jan
—helicopter use ............ .. Jan
—Montreux symposium . ....... Sep
-—world coverage ............. Mar
LEVEL DEVICES. AUDIO
Characteristics . ............... Jul
FCC policy ................. Aug
Limiter amplifier, solid-state. ... Feb

26
31
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21
33
16
74
88

36
33
41

23
46
10
14

27
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34
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50
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34
26

33
56
52
34
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52
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64

27


www.americanradiohistory.com

Recovery time, dual,

modification .......... ... .. Jul 40

TV station. UHF, low-budget. .. Mar 12
LOGS AND LOGGING
Automated recorders ...... .. .. Feb 21
FCC Rules '
—maintenance ............... Apr 25
—operating . ................. Apr 23
MAGNETIC RECORDING

(See also specific subject)

Automated audio tape

equipment . ................ Feb I8
Editing, live programs, cartridge

1ape use . ................. Feb 21
Portable recorders, audio....... Jan 14
Sound/film system, tape,

synchronous .......... ..... Apr 64
Tape
—audio, mastering ........... Mar 66
—cartridge, NAB standards. .. .. Fan 8
—deck. cartridge, starting

switcher . ........... .... EE Jan 44
MAINTENANCE
CATV ... Feb 30
Film chains .......... ... ... .. Oct 12
Log
—FCC requirements ....... ... Apr 25
—FCC Rules . ................ Jul 13
Tape transports, reel-to-reel. .. .. Oct 23
Transmission line, coaxial.. ... .. Jan 10
Transmitter, UHF ....... .. ... Nov I8
MEASUREMENTS
Acoustic, studio. ............ .. Sep 27
Antenna resistance, RF bridge. . . Jun 23
Audio, transmission set use. .. .. Feb 12
Field intensity
—checking pattern . ........... Jul 20
—meter, use . ... ... Dec 23
—monitor point, change....CE Feb 36
—running radials . ...... ... .. Jun 21
—vertical-plane ... ...... .. ... Mar 16
Power. RF
—AM stations ... ... Apr 20
—FM stations ... ......... ... Apr 21
--TV stations . ............... Apr 22
Spurious emission, broadcast

station .. ... ... Apr 75
Stereco FM. proof of per-

formance ... ... . ... .. CE Feb 36
Transmission-line length ... .. Jun 24
TV. antenna and transmission

line .. .o Jul 24
METERS
Antenna current . ....... Aug 14
Field-intensity
—accuracy and calibration. .. ., Nov 11
—operation e Nov 1|1
—readings, validity . ... ... .. .. Dec 23
MICROPHONES
Fqualization, tape recording. ... Mar 66
Pickup. mustcal-instrument .Mar 70
Recording facilities, choosing. . . May 48
Repair AP, ....May 15
Wireless ... ... ... ... Apr 16
MICROWAVE
Design, video system

specifications .. ... ... LE Mar 6
Television system, solid-state. .. . May 30
MISCELLANEOUS
BROADCAST ENGINEERING's

Consulting Authors ... ... ... Jan 38
Broadcasting, 45 years. ... .. Nov 20
Client relations, recording studio. Mar 72
Interference, fence-charger. .CE Mar 64
Staff requirements, low-budget

UHE-TV station Mar 84
MOBILE
Multiplexing with FM

hroadcast .. oo . WEB Mar 23
Sharing 'tV channels. .WH Mar 23
Van, video-tape oo Jun 12
MODULATION
AM, increasing power. . ... o Jul 12
Patterny . . oo LE Jan 6
Video, solid-state chopper

parts Hist. . . LE Aug 6

VIT modification . LE Sep 6

28

MONITORS
Antennas, directional,

consideration . ......... ... .. Apr
Audio
—power amp, construction. . .. . Aug
—solid-state . ......... . ... .. Feb
Maintenance, film chain..... ... Oct
Phase
—improving sensitivity . ....... May
—sampling line shift.. ... .. EE Jun
RF, oscilloscope use. . ........ .. Oct
Switcher, coax-relay .......... Apr

TV station, UHF, low-budget. . . Mar
OFF-AIR PICKUPS

FM relay. heterodyne...... . .. May
Stereo FM, phase distortion. . . .. Oct
POWER SUPPLIES

Audio console, updating. . ... .. May
GE BT-1B, improving. . . . .. EE May
Maintenance, film-chain...... .. Oct

Relay. low-current, low-cost. .EE Jun
PROOF OF PERFORMANCE
Antenna system, running radials. Jun
Audio-console preamp.

modifications . .......... LE Apr
LE Jul
Stereo FM, FCC Rules. .. .. CE Feb
Transmission set, use. .. ........ Feb
TV omremsd- - - e Nov
RADIATION AND PROPAGATION
Field-intensity meter, use...... Nov
Dec
Field-strength-vs-distance,
FCC, new curves. .. ... .. WB Mar
WB Jul
WB Oct
Measurement, checking pattern
—airplane use................ Mar
—analyzing . ................. Jul
——helicopter use .............. Jan
—MAPS . Jun
—pattern, plotting. ............ Jul
-—points, selecting ............. Jun
—radials, layout .............. Jun
—ratio points . ............... Jul
—rms value ......... ... ... ... Jul
—vertical-plane . ...... ... .. .. Mar
Monitor point, change...... CE Feb 3
Site test, procedure............ Nov
RECORDING, AUDIO
Facilities, updating ........... May

Film system, tape, synchronous. . Apr
Remote pickup, automatic

control ...... ... ... ... EE Sep
Tape
—automated . .......... .. ..., Feb
—control mechanism ......... May
—crosstalk ... Sep
—delay, one transport...... EE Jun
—distortion . ............ .. ... Sep
—ccho devices .. ... ... Mar
—flutter . ... . ... Sep
—frequency response . ... ... Sep
-heads, care of .. ... ... .. May
Dec
devel oo Sep
—mastering techniques .. ... ... Mar
-microphone equalization . . ... Mar
-music instrument pickups. .. .. Mar
—NAB standards ... ..o Sep
—portable ... ..o L Jan
-reverberation ... Feb
ignal-to-noise ratio. ... ... L. Sep
speed ... Mar
Sep
—splicing . .......... ... .. ... Mar
-test. NARB standard. ... Sep
time-delay ... oL Feb
transport mechanism . ... ... May
Oct

Tape, cartridge
-control system, construction. . . Jul

CHE e e e Jan
deck, starting switcher. .. EE Jan
«editing, live programs. .. ... .. Feb
features .o Jan
portable L Jan

20
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—standards, NAB .. ... ... ... .. Jan 8
Jan 16

B Nov 31
RECORDING, VIDEO
Cue amplifier ......... .... EE Apr 77
Tape preview, simplified. ... . .. Aug 58
Van, construction of. . ... ... .. Jun 12
RELAYS, APPLICATIONS OF
Remote-control . ... ... ... .. Apr |8
Time-delay, substitute. . . .. .. EE Apr 77
REMOTE CONTROL
Basic systems
—carrier-break dialing ... ... ... Oct 40
—functions . ... ... Oct 36
—manufacturers, lst ....... ... Oct 50
—MeLering . .................. Oct 47
—metering, subcarrier ....... .. Oct 38
—microwave link ....... ... ... Oct 38
—solid-state ... ... ... Oct 48
—wire-line ... .. ... ..., Oct 36
—26-mclink ....... ... ... ... .. Oct 42
Eight-function, single pair.. ... Apr 18
High-power broadcast station.

study ... Apr 16
Power-failure indicator. .. ... EE Feb 60
Transmitter
-—control, automatic. ... ... EE Mar 78
—TV, NAB petition. ... ... WB Feb 34
REMOTE PICKUP
Aural multihop operation, FCC

permits .. .......... ... WB Jan 22
Camera, solid-state . ........... Feb 16
Microphones, wireless . ........ Apr 16
Receiver, TV, solid-state. . . ... .. Feb 16
Recorder, automatic control. .EE Sep 51
Station identification, FCC..WB Dec 32
Transistor use ................ Feb 16
Transmitter, TV, solid-state. .. .. Feb 16
SEMICONDUCTOR APPLICATIONS
Audio switching system........ Mar 34
Broadcasting . ................ Feb 16
Dimmers, studio . ............. Dec 13
Emitter follower, theory........ Jun 1§
Microphones, wireless . ... ... .. Apr 16
Modules, microelectronic. ... ... Mar 26
Monitor, audio ............... Feb 64
Negative-resistance devices ... ... Jul 17

Aug 20

Remote-control . .......... ..Apr 18
Switching devices ............. Jun 16
Synchronizing generator,

building ................ ... Apr 36
SPECIFICATIONS AND STANDARDS
Audio console preamp.

modifications ........... LE Apr 6
Measurements, RF power. . .. .. Apr 20
Microwave, video system

design .......... ... LE Mar 6
Spurious emission, broadcast....Apr 74
Tape
——cartridge, NAB standards. .. .. Jan 8
—reel-to-reef, NAB ....... .. .. Sep 16
TV proof of performance...... Nov 12
STEREO
Cartridge. mono playback...EE Oct 70
Consolette, portable,

construction ... ............. Sep 20
FM
—CCIR recommendations . .WB Jun 34
—phase distortion ........ .. .. Oct 70
—proof of performance. .. .. CE Feb 36

satellite, via . ... .. .. WB Feb 34
Tape, NAB standards. ......... Sep 16
TV sound, FCC......... .. WB Jan 22

hi

STL Mar 24
FCC Rules

operation ... ... ... CE Apr 88
—station identification ........ Dec 32
STUDIO
ACOUSHICS ... Sep (4
BTV, American Samoa. .. .. .. .. Apr 42
TV, trends ... ... ... Dec 13
TAPE RECORDING
(See also RECORDING AUDIO,

CARTRIDGE AND TAPE)
Audio, automated equipment. ... Feb 18

BROADCAST ENGINEERING
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Audio mastering ......... ....Mar
Deck, cartridge, starting
switcher for ............ EE Jan

Editing live programs,

cartridge use in............. Feb
Electronics, servicing .......... Jun
Heads. care ................. May
Dec

Portable recorders, audio....... Jan
Reel-to-reel maintenance ....... Oct
Reverberation ................ Feb
Standards, cartridge, NAB. ... .. Jan

Standards, reel-to-reel, NAB ... .Sep
Sound/film system, synchronous. Apr
Time-delay, use .............. Feb
TELEPHONE LINES

Beep requirement eliminated. WB Jul
Checks, portable radio. .. ... EE Oct
Services for broadcasters....... Sep
TELEVISION
Antenna. helical, theory........ Oct
Call-letter policy modified. . WB Jun
Central America, survey....... Aug
Channel two, new station....... Oct
Coax
—power rating ............... Feb
—VSWR ... .. Feb
Equipment cost, low-budget
UHF-TV station ........... Mar
ETV, American Samoa ........ Apr
Frequency monitor, FCC
requirement ............ WB Jan
Feb
Ghosts, diminishing ... .. .. EE May

Helicopter use, international. . . .. Jan

Line services ................. Sep
Lunar camera . ............ NI Feb
Measurements

—antenna . ... Jul
—RF power .............. ... Apr
—transmission line ............ Jul

Microwave system. solid-state..May
Modulation checks, solid-state
chopper, parts list. .. ... .. LE Aug

Monitor switcher ........... .. Apr
Montreux symposium . ......... Sep
Patch system, RF...... ... .. .. Apr
Power, aural-visual,

FCC rules .......... .WB May
Proof of performance, aural....Nov
Proof of performance, visuai...Nov
Propagation curves, FCC

conference .......... ... WB Oct
Receiving-antenna improvement

program, MST ..... ... . WB Sep
Remote control, UHF..... ... .. Oct
RF monitor, oscilloscope....... Oct
Sharing channels........ .. WB Mar
Stereo sound, FCC inquiry. WB Jan

Mar
Studios, trends . ..... ... ... .. . Dec

Translators, proposed relaxation
of regulations. .. ...... .. WB Apr
Transmission, NAB conven-

tion highlights ...... ... .. .. May
Transmitters, remote-control
petition, NAB . ... .. ... WB Feb
UHF
—low-power stations. .. .. .. WB Apr
—<channel-allocation
table. FCC .......... .. WB Mar
WB Jul
—station, planning ........... Feb
Mar
U. S. color TV shown
in Europe .............. NI Jan

24
35
14
12

52

TEST EQUIPMENT AND INSTRUMENTS

Multimeter, built-in . ........ .. Jun
Tape cartridge, test tape........Jan
TOOLS
Burnishing, phone jacks..... EE Oct
TOWERS
Antenna farms, FCC

proposals .............. WB Feb

Mar

Concrete, construction,

South Africa ........... .. .. Feb

December, 1965

18
9

70

34
24

Emergencies
—AM station ... ...l Apr
—<collapse . .................. Apr
—formula correction. .. .... LE Sep
Height limit, congressional

proposal ............... WB Apr
Inspection, quarterly .......... Apr
Installation, CATV ........... Feb

Lights
-—beacon failure, FAA report.. . Apr

—indicator ............... EE Oct
—inspection, daily ............ Apr
—line regulation, poor... ... CE Jun
—wiring economizing ...... EE Jul
Signs
—attachment . ............ CE Jan
—dangers ......... ... ... LE Apr
Site test . ... ... Nov
TRANSLATORS
FCC authorization. . .. ... .. WB Feb
License, interim policy. . ........ Jul
Rules relaxed ........ ...WB Apr
WB Aug
TRANSMISSION LINE
Coax
—pressurizing . ............... Jan
—transmitting . ... ............ Feb
Electrical length, measure-
ment, RF bridge .......... .. Jun
Open line, counterweight for. .. Mar
Television. patch system. . . .. Apr
TRANSMITTERS
AM, uses of 4-400A. .. ... . ... Mar
Automation, at site............ Jun
Control, automatic. . ....... EE Mar
Inspection, daily ........... ... Apr
Maintenance. UHF ... ... .. . .. Nov
Modulation patterns........ LE Jan
Power failure, indicator,
remote .. .......... ... EE Feb
Remote control. basics. .. ... ... Oct
Semiconductor uses ........... Feb
Spurious emission. broadcast. ... Apr
Time delay, substitute. ... .. EE Apr
UHF
FCC
—channel-allocaiion table. . WB Mar
WB Jul
—Ilow-power stations. .. .. .. WB Apr
—permits . . ... WB Jan
WB May
Planning station
—antenna selection ......... .. Feb
—audio system .............. Mar
—building considerations ... ... Feb
—film system ............... Mar
—market area ... ............ Feb
—transmitter site . ............ Feb
—video system ... ....... ... Mar
Remote-control ....... .. Oct
Transmitter maintenance ...... Nov
VIDEO EQUIPMENT
NAB convention, display......May
Solid-state . .................. Dec
WASHINGTON BULLETIN
Airborne ETV Request
turned down . ........ ... ... Aug

AM allocation rules clarified. .. May
AM-FM nonduplication deadline

postponed for some....... ... Sep
Antenna-farm proposals
under fire ................. Feb

Antenna farms and new TV

propagation curves ......... Mar
Applications must be avail-

able to public ..... ... ... .. Jun
Assignments, new table

of UHF TV ... .......... ... Jul
Aural-visual power rules

made final ................ May
Beep requirement, AT&T

to delete ......... ... .. .. .. Jul
Cali-letter policy modified. . .. .. Jun
Call letters, notice now

required on .............. .. Jan
CATYV, commission acts to

regulate ......... .. ... .. .. Jun
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13
28

33
26
28

26
70
25
58
44

49

12

16

33
36
33
41

CATYV, equal treatment for

translators and . ............ Feb 33
CATYV, federal regulation of...Mar 23
CATYV, microwave service

exclusively for ............. Dec 31
CATYV operating data,

commission requests ........ Aug 42
CATYV proposal, filings

heavy in .................. Nov 33
CATYV, telephone companies

active im . ......vino. .. Oct 67
CCIR, U. S. fares well at. .. .. .. Jun 34
Commercial loudness, action

expectedon ................ Feb 33
Commercial loudness policy

statement issued . ........... Aug 41
DA-remote requirements, NAB

seeks relaxation of. .. ...... .. Sep 39
DA’s, operator requirements

for unchanged . ...... ... ... Jan 22
Directional-antenna licensees

may get relief ....... ... .. .. Oct 67
“"Double billing” officially

outlawed ................ .. Dec 32
Duplication limit postponed....May 27
“Early Bird"” satellite begins

operation .................. Jun 33
EBS alerting device proposed...Aug 41
Engineer as new commissioner?. . Apr 33
Field strength/distance curves;

antenna farms ........... ... Jul 3§
Filing fees. changes in

broadcast ................. May 28
Filing fees on certain applica-

tions, FCC may waive... . ... Sep 40
FM interference problems. ... .. May 27
FM modulation monitoring.

studies of .. ... ... .. .. .. ... Apr 34
IF interference, new rules

protect FM from..... .. ... . Aug 42
“Leaptrogging.” commission con-

cerned over CATV. ... ...... Sep 40
Monitor Rule, change of TV,

postponed ... .. . .Feb 33
Multiple-ownership rules.

new, affirmed ...... ... .. ... . Jul 36
Program form, new, adopted for

AM and FM applications. .. .. Oct 66
Propagation curves, conference

on TV ... ... ... ... ... .. Oct 66
Propagation curves, further

revision for ........... . .Nov 33
Public inspection rules,

changes in ...... .. .. .. .. .. Dec 3!
Remote control of TV

transmitters ... ............. Feb 34
Remote pickups, multihop

relaying for aural. ... ... ... .. Jan 22
Satellite, ABC proposes

private relay ...... ... . .. .Nov 33
Satellite, stereo via relay. ... ... Feb 34
Sharing TV channels with

other users ........... ....Mar 23
Station identification, relaxed,

for auxiliaries proposed. .. ... Dec 32
Stereo sound for television. Jan 22
Sterco, sound for television. . . .. Mar 24
Tower-height limit, Congress

Proposes . ................. Apr 33
Translator grants, interim

policy on ................ .. Jul 36
Translator Regulations, relaxed.. Apr 33
Translator Rules relaxed. ... ... Aug 41
TV frequency-monitor require-

ment eliminated ......... ... Jan 21
TV receiving antenna improve-

ment program .. ............ Sep 39
UHF allocations to be

corrected . ....... ... ... ... .. Nov 34
UHF permits,

FCC tightening on. ....... ... Jan 21
UHF permits, unused,

to be reviewed......... .. .. May 28
UHF stations, low-power,

considered . .......... .. .. .. Apr 34
UHF table, early release

of new ........... ... ... .. Mar 24

29
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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

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

Superlor SPOTMASTER tapo car-

tridgns are availablo in standard
limings from 20 soconds to 31 min-
utes, with spocial lengths loaded
on roguest. in addltion, Broadcast

Elsctronten offais o complote seloc-
tion of blank cartridgos, cartridgus

for dolayad programming and hoavy
duty lubricated hulk tapo. Pricos
aro modost, with no minlimum ordor

roqulrod.

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
tunctional 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 controlled 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., Sliver Spring, Md.
Arca Codo 301 ¢ JU 8-4983

Circle ttom 11 on Toch Data Card
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BOOK REVIEW

Handbook for Electronic Engineers and
Technicians: Harry E. Thomas; Prentice-
Hall, Inc., Englewood Cliffs, N. J., 1965;
427 pages, 7" x 9% ", hard cover, $15.

Although much of the information
given in this reference handbook is
slanted toward military hardware and its
applications, it should still be of value
for use in nonmilitary applications. EIA,
U.L., and NEMA standards are in-
cluded; for example, the component-
parts section and many of the circuits
and measurement techniques given are
useful for both civilian and military
applications.

Mechanical-construction considerations
are covered in the first six chapters.
Chapters one and two describe tools and
techniques used for drafting; chapters
three and four list methods and tools
used for chassis construction. These first
four chapters should be a particularly
useful reference for those who, although
they have little contact with construc-
tion processes, must be familiar with all
mechanical requirements and standards.
The fifth chapter describes electronic
components and their characteristics.
Photos, tables, graphs, and drawings pro-
vide handy reference data on markings,
tolerances, temperature characteristics,
and applications. Chassis assembly and
wiring procedure is covered in the sixth
chapter.

A brief summary of math is given in
the seventh chapter; slide-rule use, alge-
bra, standard scientific notation, trigo-
nometry, vectors, and binary numbers
are all discussed. The eighth chapter
introduces methods of laboratory organi-
zation.

Chapters nine through nineteen de-
scribe various techniques for measuring
individual component characteristics, fre-
guency, waveforms, vacuum-tube and
semiconductor characteristics, micro-
wave-cquipment parameters, transmitter
and receiver characteristics, and radar-
system characteristics. The twentieth
chapter concerns synchro- and servo-
system applications and tesiing. The last
chapter describes power-supply design
mcthods and applications.

There are six appendices at the back
of the book which supplement data con-
tained in the text. Included are sche-
matic symbols, a glossary of electronic
terms and abbreviations, receiving-tube
characteristics and basing diagrams, a
list of JEDEC registered semiconductor
characteristics, fuse data, and much other
reference information. A

BROADCAST ENGINEERING
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December 1965

We interrupt this magazine to bring you...

Late Bulletin from Washington

by Howard T. Head

Changes in Public Inspection Rules

The Commission has made minor modifications in the Rules that require

all broadcast stations to have reference copies of all major applications
available for local public inspection (June 1965 Bulletin). Under the
changed Rules, television translator station applications are exempt

from the public inspection requirement. The Commission has also made

it plain that network-affiliation contracts or financial records not
otherwise made public are not covered under the public inspection Rule.
Further, in the case of petitions to deny applications, only a statement
identifying the name and address of the petitioner need be made publicly
available, instead of a copy of the entire petition as originally required.

In their first approach to modifying the public-inspection Rules, the
Commission decided which engineering information must be made available,
Only maps showing service contours and information concerning transmitter
and studio location would be necessary. This meant, however, that all
stations must have coverage maps available., It soon became apparent

that not all stations had such maps except with their applications at
the Commission, and preparation of them would involve considerable
expense. As a result, the Commission hastily rescinded this part of

the changes.

Coverage maps are now required to be made available for public inspection
only when they are part of new applications.

Microwave Service Exclusively for CATV

The Commission has created a new class of microwave service to be known
as the Community Antenna Relay (CAR) Service, to provide relay facilities
servicing Community Antenna Television (CATV) systems. The new service

is in the lower 250 mc of the 12.7 gc to 13.2 gc band. On an interim
basis, the CAR service will employ the same technical standards as those
for television remote pickup and intercity microwave stations. All appli-
cations filed after November 22, 1965, must be in compliance with the

new Rules, and no renewal authorizations for existing facilities will

be granted to extend beyond February 1, 1971.

Under the new Rules, CATV systems are permitted to own their own CAR
systems, and are encouraged to conserve spectrum space by using these
microwave facilities jointly with other CATV systems, The Commission
has also asked for comments on the question of the desirability of CAR
licensees and television broadcast licensees sharing common relay
facilities.
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"Double Billing' Officially Outlawed

The Commission has adopted new Rules for AM, FM, and television stations
to prohibit "double billing" practices by broadcast stations. The new
Rules were adopted, with some modifications, in response to a proposal
issued in March 1964.

Under the new Rules, the practices which are outlawed include not only

the actual submission of separate bills in two amounts but also the
providing of assistance to advertising agencies which might mislead the
agencies’ clients as to the amounts charged by the station for adver-
tising. The Commission has issued a Notice giving its interpretation

of several questions which might be likely to arise under the new Rules,

A copy of this Notice may be obtained from the Commission (Mimeo No, 74223),
or we'll be glad to obtain a copy for you.

Relaxed Station Identification for Auxiliaries Proposed

The Commission proposes to relax its Rules requiring station identifi-
cation for television remote pickup and studio-transmitter link stations.
The proposal would require only the call sign of the television broad-
cast station as a means of identifying the remote pickup or STL. Under
present regulations, the call sign of the auxiliary station must be
transmitted at the beginning and end of each period of operation. Also
being considered is a relaxation of identification requirements on inter-
city relay stations, which would be exempted from any identification.

The Electronic Industries Association (EIA) has also petitioned the
Commission to permit unattended operation of stations in the auxiliary
services, Under the present requirements, these stations must be under
the control of a licensed first-class operator, although remote-control
operation is permitted and usually undertaken,

Short Circuit§

Applications for 7 VHF translators at Cumberland, Maryland, have been
set for hearing to determine whether they might retard UHF development
in the area . . . A CATV system in the eastern part of Pennsylvania has
been cited for excessive radiation from its cables; the radiation was
almost ten times that permitted by the Commission®s Rules . . . The
Commission has proposed to modify its Rules governing calculations of
interference from AM directional antennas to specify the use of calcu-
lated rather than measured values; predetermined tolerance is to be
applied so as to permit the use of high-speed electronic calculators
Two FM stations in the Philadelphia area have been authorized to

carry 4 SCA channels for "educasting' to be used for home instruction

. 32 additional FM stations have been exempted from the AM-FM non-
duplication requirements (September 1965 Bulletin) until December 31,
1965 . . . Emergency Broadcasting Service (EBS) operational plans have
heen approved for 49 states (all except New Hampshire) and the territories
and possessions except for Guam, the Virgin Islands, and the District of
Columbia; more than half of the country®s broadcast stations are
participating,

Howard T. Head...in Washington

wWwWw.americanradiohistorv.com
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MARX ¥I -A
SPECIAL EFFECTS GENERATOR

BALL BROTHERS RESEARCH CORPORATION

o
=8 +1 =4

o
7 L G
-3 b +2 -2 ho .2
-3 +3 -3 +3

#1 VIDEO #21 VIDEO KEY SENS FUNCTION SCREEN SPLIT POSITION MAT SHADS

Two models of the BBRC o Studio Applications: Local stations can offer advertisers
Mark VI are now available: a variety of special effects. Educational TV stations, uni-
the Mark VI-A self-contained versity TV workshops, or closed circuit TV systems can
unit (above) and the Mark g greatly expand studio capabilities. The Mark VI is an ideal
VI-AR remote control unit {at standby generator, an auxillary unit for a second studio, or
right). Both units are capable can be used in mobile van operation.
of the following special ef- =
fects: Horizontal, vertical and
corner wipes. External video

Compact, reliable construction: All solid state clireuitry.
Price: From $1375.00

key for keyed inserts. [nde- ] : Optional console panels are available for remote -unit
pendent, selective matting* : ¢ installation with the... :

(or lettering) in the range of - ;

grey from black to white.

Circle Item 12 on Tech Data Card
December, 1965
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BUILDING A BETTER CONSOLE? HERE ARE YOUR
ALTEC AUDIO CONTROLS!

ALTEC ATTENUATORS, MIXERS, VU
EXTENDERS AND STEREO PAN POTENTI-
OMETERS provide less than 1-milliohm
contact resistance, lower noise, easier
upkeep, and tonger tife. Choose from
inore than 300 types, either rotary or
straight-line. New rotaries use pure silver
dual brushes, independently sprung to
eliminate "'stumble.”’

ALTEC 9060A MICROPHONE EQUALIZER
provides up to 12-db equalization, and 16-
db attenuation at 100 cycles and 10 kec.
Straight-line controls are precisely cali-
bratedin 2-db steps. Passive L/C/R bridged
“T' network circuit. Compact plug-in
design. 3%4"H x 1¥4"W x 5%D.

ALTEC 9061A & 9063A PROGRAM
EQUALIZERS provide continuously vari-
able equalization at selectabie frequen-
cies: up to 12-db boost at 40 or 100
cycles, and 3, 5, 10 or 15 kc;
attenuation at 100 cycles and 10 kc. Pas-
sive circuitry. 9061A, for plug-in mount-
ing, features straight-line controis. 3%4"H
x 14"Wx5%,"D. 9063A, for standard rack
mounting, has rear-mounted input and
output terminals normaled through front-
pane! jacks and rotary control switches.
3Y2"H x 19"W x 514"D.

ALTEC 9062A & 9073A GRAPHIC EQUAL-
IZERS have completely passive circuitry
which induces no hum or distortion at
levels from —70 to 4-24 dbm. The 9062A
provides quiet, positive variable boost or
attenuation in 1 db steps at seven critical
frequenclies. The 90/3A boosts or atten-
uates six ditferent frequencies of -8 or
—H db In 1 db steps. Precise slider con-
trols have an accuracy of 0.5 db per
step, enabling a frequency overlap for
an ossontially flat response, Escutcheon
plates available for rack mounting.
9062A, 3Y4"H x 10"W x 5%"D, 90/3A,
3% "H x BY4"W x 5'%4"D.

16-db.

ALTEC 9064A NOTCH FiL-
TER eliminates unwanted
narrow-band frequencies
with negligible effect on
program material. The
9064A is made to your spe-
cification with notch frequencies from 50
to 20,000 cps. Available as single or dual
notch filter. 2"H x 3"W x 2-15/16"D.

9065A FIXED LOW-PASS
and 9066A FIXED HIGH-
PASSFILTERS provide 18
B db peroctave attenuation
-gu from selected cut-off

" pomt (30-db per octave
umtsalsoavallable YNoinsertion loss. The
9065A may be ordered to any cut-off point
from 50 to 20,000 cps; the 9066A from 40
to 20,000 cps. 1'%s"H x 134s"W x 21%4"D.

ALTEC 9068A VARI-
ABLE LOW-PASS FIL-
TER AND 9069A VAR-
IABLE HIGH-PASS
FILTER provide 18 db
per octave attenua-
. tion with 10 positions
of LF and HF cut-off. With toroidally wound
inductances, units may be used in
extremely low-level circuitry without noise
or hum pick-up. Zeroinsertion loss. 9068A
LOW-PASS FILTER is 3"H x 24"W x 514"D.
9069A HIGH-PASS FILTER is same size.

ALTEC 9067A VARI-
ABLE LOW- AND
HIGH-PASS COMBI-
NATION FILTER combines the 9068A and
9069A for rack mounting. Rear-mounting
input and output terminals normaled thru
front panel jacks. 3%"H x 19"W x 54"D.

ALTEC PRECISION NETWORKS introduce
no frequency discrimination or distortion
from O to 150 kc. Units include mixers,
matching pads, fixed-loss pads, bridging
pads, and VU meter extenders in unbai-
anced “T'" and balanced ""H’ configura-
tions. Networks come in four sizes, are
enclosed against dust and dirt, and are
available in a wide range of impedances.

Send today on your letterhead for special

professional discounts (available to bona
fide recording and broadcast studios only).
We'll send you name of nearest Profes-
sional Altec Distributor and complete Altec
catalog covering speech input and play-
back equipment. Write Dept.BE-12.

@ 1900 Al

ALTEC LANSING
A Division of (59,7 Ling Altee, Inc.
ANAHEIM, CALIFORNIA

Circle Item 13 on Toch Data Card
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Directional Antennas
(Continued from page 20)
each such value and specifies for

each monitoring point a maximum
value of field intensity which
should not be exceeded. This is the
maximum permissible value of field
intensity—no further multiplying
factor is to be applied.

Not infrequently, a monitoring
point ‘“‘goes sour” because of new
construction in the vicinity and no
longer gives a true indication of the
state of adjustment of the antenna
system. In such a case, a new moni-
toring point must be selected, pref-
erably one of the points at which
measurements were made in the
original proof of performance.
Complete data must be furnished to
the FCC on the substitute monitor-
ing point, including a description of
the point, directions for getting
there, a photograph of the point
showing the field-intensity meter in
place and as many landmarks as
possible, and the value of field in-
tensity measured at the point in the
original proof of performance.

Conclusion

It is beyond the scope of this
article to develop directional-an-
tenna theory. For those who wish
to study the subject further, a num-
ber of books and articles are avail-
able, such as “Standard Broadcast
Antenna Systems” by Carl E. Smith
and Daniel B. Hutton in the fifth
edition of the NAB Engineering
Handbook. It is hoped that the
basic information presented here
will serve as a foundation for such
study. A

MOVING?
Receive BE as usual at your new address
Don't Lose Touch . .

Write: BROADCAST ENGINEERING
Circulation Department

4300 West 62nd St., Indianapolis 6, Ind.

you lost your turn by miss-
ing our ad in the September
issue. Go back and look at
page 26 for NEW REMOTE
CONTROL from BIONIC IN-

STRUMENTS, INC.

Circle Htem 35 on Tech Data Cor;l
BROADCAST ENGINEERING
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S URV'DEO A THE LEVEL?

Solid State Color STABlizing AMPlifier

o q with A.G.C. model VI-500

Ultra Stable Circuitry

through complete and accurate
temperature compensation

AUTOMATIC VIDEO LEVEL CONTROL
Maintains video peaks constant to a preset level,
with reference to blanking.
CLAMPING
Sync tip clamps remove hum, tilt and other low
frequency disturbances.
SYNC LEVEL
Sync level is maintained at a constant amplitude
despite large variations in input.
EQUALIZATION
Accurately compensates for losses in up to 1000 feet
of coaxial cable.
REMOTE CONTROLS
Automatic/ Manual video gain
I Sync leve!
White Clip
| Black Clip
By-pass switch

| Price for the V1.500 $1,750.00 Remote controls $150.00 . .

GOOD ENGINEERING 1S VITAL

'ﬁ,“%

WHITE CLIP
Adjustable sharp white clip remains fixed with re-
spect to blanking.
BLACK CLIP
Adjustable sharp black clip for monochrome opera-
tion.
WHITE STRETCH
Stretch adjustments provide a high degree of flex-
ibility to compensate for transmitter characteristics.
NON-COMPOSITE COLOR OUTPUT
Mono. or Color non composite output board in lieu
of white stretch is available at additional cost.

APPLICATION
Wherever there is video and you want to assure:

* Constant levels ¢ Constant clean sync ¢ Elimina-
tion of tilt, hum and low frequency disturbances.

. Have you placed your order yet?

Write for complete information and specifications.
l VVITAL INDUSTRIES 3614 SOUTHWEST ARCHER ROAD

Circle Item 14 on Tech Data Card
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GAINESVILLE, FLORIDA—PHONE 372-7254
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BROADCAST
EQUIPMENT

“reliable
| profit makers”

T,

('

W L
/

REMOTE PICK-UP

Unequaled 160 mc/s performance
tor quality broadcasting

@ =+ 1.5 db 50-10,050 cps.

® 1.6% max. distortlon

B N -

i -r:L.__bA ie
REMOTE CONTROL SYSTEMS |

For AM-TV-FM vla single AC phore line or STL
@ Push-Button @® 21 Channoels
@ Sllicon Solid-State ]

gl iz rremm—mee g PBR-21 | &

PCL-2B i

950 mc/s
AURAL STL

For AM, FM, Stereo and TV

@ =+ 0.5 db 50-15,000 cps

| @ Less than 1% distortion
Provision for SCA Multiplex, |
Remots Control and i
" Order Circults

g

ASSOCIATES, INC.

135 NOGAL DRIVE
SANTA BARBARA, CALIFORNIA
(805) 967-0424
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Tape Heads

(Continued from page 22)

AZIMUTH
P

HEIGHT

ZENITH

Fig. 5. For best performance, each tape head must be aligned in three directions,

cause it may dissolve the varnish
which separates the laminations; it
can be dangerous to the operator as
well. The best cleaning tool is a
small cotton swab. Also, cloth
cleaning tapes may be used, but
they should not be run across the
heads at high speed because of the
heat of friction.

Demagnetization

Although the head cores are
made of a “soft” magnetic material,
they can pick up a degree of resid-
ual magnetism from surges through
the windings, exposure to strong
fields, or contact with magnetized
objects. If a head is magnetized, it
can raise the noise level of a record-
ing, whether the machine is in the
record mode or not. It can also par-
tially erase the high recorded fre-
quencics and damage valuable
tapcs. To avoid magnetizing the
heads, the following precautions
should be taken:

1. Do not allow the heads to come
in contact with magnctized ob-
jects, such as scissors or screw-
drivers.

2. Do not record at cxcessively
high levels, or even apply ex-
cessive signal levels to the re-
cord amplifier.

3. Do not remove tubes in cither
the record or playback ampli-
fier while the machine is on.

4. Do not operatc a bulk tape
craser near the heads.

Symbol of Excellence

in Electronics

Circle Item 16 on Tech Data Card
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5. Do not subject the heads to
mechanical shock, such as
allowing the gate to slam shut.

6. Do not turn the power off while
the machine is recording.

The heads should be demagne-
tized at regular intervals. How often
this is done depends on how much
the machine is used and the quality
standards which must be main-
tained. Many major recording stu-
dios demagnetize the heads each
time the machine is used. Other
users demagnetize them only when
the machine gets its regular routine
maintenance. For most conditions,
the latter should be sufficient.

Alignment

In addition to being kept clean
and demagnetized, the heads must
be properly positioned, or aligned.
As can be seen from Fig. 5, there
are three position adjustments:
height, azimuth, and zenith. On
some machines, only one or two of
these adjustments can be made; the
others are fixed during manufacture.
Head height positions the tape so
that it is properly scanned. This
adjustment is especially important
on two-track and four-track ma-
chines to be sure the head is prop-
erly centered on the correct track
and only the correct track. The best
way to sct the height is to use a
piece of tape from which the oxide
coating has been removed with ace-
tone. A full-track head should be
centered on the tape; a two-track or
four-track head should be set so
that the cdge of the pole pieces
coincides with the edge of the tape.
A chéck on positioning of the
tracks can be made using one of
the colloidat suspensions of mag-
nctic particles which are available

BROADCAST ENGINEERING
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- Now you can achieve RF radiation the

EASY, PRACTICAL WAY! The new

JAMPRO dual polarized FM antenna will

. increase your signal many times to’

E sfabllsh new ||steners in hllly,areas, give
o home.radios Using _

nas andicar FMisets [Coniacs
é)tb‘-ﬂ- @ dualpolarizedisystemil

especiallyfsuiteditolyduRiERE o@c{wm@m@m&

CONVERT YOUR EXISTING ANTENNA

A new, low cost Dual Polarized
Conversion Kit is now avail-
able from JAMPRO. Complete
with power divider, vertical
elements, and instructions for
field installation, you can con-
vert your present FM antenna
into a dual polarized system.
Contact JAMPRO for details.

Contact JAMPRO for newly developed
f(ig_hnical information regarding Dual
Polarized antenna measurements
©and performances.

&P\' }.v

',
i e a— . -

—

ANTENNAJCOMPANY  Zetoce o

6939 POWER INN ROAD

Circle ltem 17 on Tech Data Card
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SACRAMENTO. CALIFORNIA  442-1177
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16

REEL-TO-REEL

1339-0OT-1334
REEL-TO-REEL
J3343-0OT-1339

MODEL 225

Automatic, two-directional playback of quarter track monaural
tapes provides |16 hours of background music on each 7"’ reel
with pushbutton choice of program track.

Electrically controlled, three motor tape transport with
hysteresis synchronous capstan drive.

With its built - in playback pre-amplifier model 225 connects
readily to existing sound systems in — AIRPORTS, AMUSE-
MENT PARKS, ARENAS, BOWLING ALLEYS, CLUBS, DIS-
PLAY ROOMS, DEPARTMENT STORES, DEPOS, HOTELS,
INDUSTRIAL PLANTS., MOTELS, OFFICE BUILDINGS,
RESORTS, SHOPPING CENTERS. STADIUMS

for only $500.00

Background musictapes avail-
able from Viking. Lets you
develop your own sales or
leasing plan.

~" For detailed information write
to Sales Manager.

9600 Aldrich Ave. S. Minneapolis, Minnesota, 55420

Circle Item 19 on Tech Dota Card
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gle 1o the edge of the tape. It
) ecked quick}
ording 10,000-cy on
tape. playing it back, and rvin
the output level. Then the recls ar
nterchanged, the tape run
through the machine 1n the oppo-
sitc direction, and the level Is

checked again. if the difference n
level for the two directions |

than onc decibel, the azimuth align
ment is satisfactory. To adjust the
azimuth. a standard alignment tape
should be used. Adjust the play
back-head azimuth for a maximum
reading while playing the standard
tape. Then adjust the record-head
azimuth for maximum playback
fevel of recorded 10,000- or
15.000-cps tone

Conclusion

A good head should give many
thousands of hours of service if it
is kept clean. demagnetized, and
properly aligned. Most head trou-
bles may be cleared up by the pro-
cedures outlined above. Just re-
member, heads always wear out, but
seldom burn out. A

you lost your turn by miss-
ing our ad in the September
issue. Go back and look at

page 26 for NEW REMOTE
CONTROL from BIONIC IN-
STRUMENTS, [NC.

Circle item 18 on Tech Data Card
BROADCAST ENGINEERING
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v.i.t. displays with o™
video-waveform monitor

with capability for sine-squared testing

———— HOAIZONTAL ———————

nosmon

1ocm
T meremany

scals e

P TRuiRowr mc PORTLAND. OREGON. U 8 A

Type RM529

frequency responses—Four response characteristics
necessary to monitor Video Test Signals are provided:

1. FLAT to 5 MHz £1%, to 8 MHz 4+3%. This flat re-

sponse position to 8 MHz assures waveform fidelity and

makes the video-waveform monitor ideally suited for sine-

squared testing.

2. HIGH PASS 3.58 MHz center frequency, 30% down
at =400 kHz.

3. LOW PASS -18 dB at 500 kHz.
4. |EEE 1958 STD 23-S-1. Color subcarrier -20 dB.

YRBG or RBG display capability—For monitoring
output of color processing amplifiers.

line selector—Provides stable displays of the Vertical
Interval Test signals. Adequate brightness is provided
even at the fastest sweep speed. Can display any line
desired. Brightening pulse automatically intensifies the
displayed line as viewed on the associated picture moni-
tor. No modification to the picture monitor is required.

field selection—Positive acting circuit aliows selection
offield one or two for display. Noise will not cause random
field changing.

dc restorer—A feedback-type restorer acts during the
backporch time. Not affected by presence of color burst.
Does not distort the burst. Front-panel switch can dis-
able the restorer—when other than video waveforms
are viewed.

Cabinet Model also available. Same features as RM
Model and designed for side-by-side mounting with a
picture monitor in standard racks. Takes only 8% " of
rack space. Field case offered as an optional accessory
for Type 529.

Type RM529 Video-Waveform Monitor. . L .. $1100
Type 529 Video-Waveform Monitor

U.S. Sales Prices, f.o.b. Beaverton, Oregon

call your Tektronix
field engineer

\ for a demonstration

Avatlable throughout the world

Tektronix, Inc.

Circle Item 20 on Tech Data Card
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Trends in TV

(Continued from page 14)

white filmy island with one slide and
one film projector.

At present, there are two video-
tape record-playback units (one s
a solid-state type) and one video-

Fig. 2. Custom solid-state audio-control
console was built by station personnel.
tape playback unit. Each unit can
be remotely controlled trom  the
video-control room.

The station has ample film- and
tape-cditing facilities, which it uscs
in conjunction with its mobile unit.
Addition of a color video-tape
record-playback  unit  and color

cameras will allow Jocal program
to be taped in color.

Audio Equipment

Fig. 2 shows the audio console
30 inputs can be handled by this
solid-state unit. Since 2 commer
ciatly built console meeting the sta
tion's requirements was not avail-
able and o custom-built unit would
involve high cost and a long delay,
WISH-TV c¢lected to build its own

The console is built around plug-
i cards  with  solid-state compo-
nents. All faders use  solid-state
photo-sensitive relays. The lamps in
these units are run shightly under
rated voltage for long tlite, and the
lamp current is controlled by trun-
sistor amplitiers to munimze the re-
quired power rating of the control
potentiometers.

Originally, printed-circuit boards
were considered for the design, but
the perforated phenolic  boards
shown in Fig. 3 were casier to usc.
Also, this design permits modificu-
tions, which would be difficult to
make on a printed-circuit board.

Components mounted on top of the
boards are connected 1o the under
side wiring by means of terminals
pushed  through the  perforation
Parts cost for the centire audio
control console was about $4400

~

Fig. 3. Front and back views of plug-

in circuit boards built ar WISH-TV,

total cost, jubor, wa

about $6500

Terminal boards in the audio
racks have solderless connectors
similar to those used by the local
telcphone  compuny.  Each  con-
nector consists of two knife-edged
bars between which the insulated
hookup wirce is forced with a spe-
cial tool. Any wire cun be rapidly

including

The soundest sound in broadcasting is the new sound of GATES

GATES NEW
CARTRITAPE 11

Here is the ultimate in truly professional all-
transistor cartridge tape systems. Cartritape |l
provides uncompromising audio quality and out-
standing reliability. Available in monaural or stereo-
phonic versions, with 1, 2 or 3 cue tone functions
for automatic control of external equipment.
Construction is modular with easy expansion of
facilities as desired. Other features: in-line cueing,
separate record and playback heads, positive car-
tridge indexing. Meets new NAB recording standards.
For detailed information, write for brochure 113.

Monaural Record/Playback unit only 5%” high. Available
for rack or desk-top installation. System can be expanded
quickly with the addition of inexpensive plug-in amplifiers.

"HARRIS

rm GATES

C_ORPORA‘"ON

GATES RADIO COMPANY
A Subsidiary of
Harris-Intertype Corporation

QUINCY, ILLINOIS 62302

Offices: New York, Houston, Los Angeles, Washington, D.C.
Export: Rocke International Corporation, New York City

Circle Item 21 on Tech Data Card
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make your switcher. 1f
you have special switcher
requirements that demand
custom manufacture, then
International Nuclear
can be of service to you.
An International Nuclear
audio and video crossbar
switcher can be assembled to house any number of inputs

or outputs. Each input line is a printed circuit. All amplifiers
and power supplies are completely solid state. A single
standard type transistor is used throughout the circuitry.

All components are readily accessible and operate well

within their rating. Custom switchers handle double re-entry
switching as well as composite or noncomposite switching.

We can custom make your switcher. The new reed-type relays
which we use are metal contacts operating in a glass sealed
atmosphere. Control of these relays is accomplished by an
external push-button and tally light console.
Telephone companies and space programs
have proven that this type of relay is the
only reliable method of switching video. | cusem *

portable switcher - &
designed especially for ABC

Yes sir, we can custom make your switcher.

NIERNAIIONA

We invite your inquiry, write or phone collect, today

INTERNATIONAL NUCLEAR CORPORATION ‘i’

608 NORRIS AVENUE e NASHVILLE, TENNESSEE e PHONE 254-3366
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BOYNTON HAS IT!

THE NEw SYNCRON AU-7a
CONDENSER MICROPHONE

FOR PREMIUM SOUNO PICKUP

AT A FRACTION OF USUAL COST!
At last! An American made quality condenser
microphone in 3 self-contained 9% unit that is
reshaping the recording industry,

Now .. . P. A engineers, broadcasters, studios
and audiophiles can utilize the full potentials of
“condenser” sound without the bufk and expense
of conventional condenser mikes.

Connect the cable and it's ready to go. Over
2500 hours transistor battery lite with low cost
mercury cells.

frequency range: =3 db 40-20,000. Directional
characteristics: cardioid, with front to back ratio
of better than 20 db.

Cutput level: 50 db. Distortion: less than
0.5% . Rugged diaphragm provides broad, smooth
frequency response with total absence of annoying
peaks. taximum sensitivity,

outstanding clarity of sound. PR'CE $16950

ONLY SYNCRON MAKES IT. ONLY BOYNTON SELLS IT.

MicCRrREOPHONE

BOYNTON STUDIO &'

79% Mala St Tuckahod, K.Y, 10707 Tol. (914) $¥ 9-8274
SOLE DISTHIKULOR FOR
SYNCRAN AU-7a CONDENSER MICROPHONE

Deaalocships avarlable
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pulled and placed at another termi-
nal—good electrical contact is
always assured by the terminal de-
sign. These terminal boards have
already saved much installation
time and will make future modifi-
cations much casier.

Video Equipment

Video-equipment racks separate
the video-control room from the
spacc containing the film chains
and tape units. In the video-control
console, the special-effects equip-
ment and picture monitors are of
solid-state design. The microwave-
control unit, vertical-interval switch-
ing units, video patch panel, pulse-
distribution amplifiers, and the cam-
cra control units arc in the rack bay
behind the video-control console.

Both the pulse-distribution am-
plifiers and the camera-control unit
were built by staff personnel. Pulse-
distribution amplifier plug-in boards
arc similar n construction to the
boards used in the audio control
unit; the vidco units have 4 inputs
and 16 outputs. Rack mounted be-
side the pulse-distribution ampli-
fiers arc their two power supplies,

SPOTMASTER

PortaPak I

Cartridge
Playback Unit

Your time satesmen willt

wondeor how they cver

got along without itt

Complotely self-con-

tainad und setf-powered, PortaPak | offers
wido-rango roesponse, low distortion,
plays all sizod cartridges anywhero and
anytime. It's solid state for rugged do-
pondablilly and low battery draln, and
rechargos overntght hhom standard 115v
ac line. Packagod in handsomo stainless
steal with a hingoed 1ld for easy mainto-
nanco, PortaPok | wolghs Just 11 lbs.
Vinyl carrying caso optional.

Wilte or wire for tull Information.

SomolrmaaZes .
BROADCAST ELECTRONICS, INC.

HEOO Brookvillo Rond
Stiver Spring, Maryland
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Fig. 4. Solid-state camera preamp was
built to replace original tube unit.

one in use, the other a spare. A
toggle switch on the panel is used
for switchover if the unit in use
should fail.

The camera-control units also
use plug-in boards built by station
personnel; a processor board, a
shader board, and a pulse-amplifier
board are used. Power-supply units
are mounted on the main chassis.

Other solid-state additions are
the camera preamplifiers (Fig. 4).
These three-transistor units replace
the original six-tube preamplifiers.
Again, these boards were built by
the staff, and construction is similar
to that of the boards used in the
audio-control console and pulse-
distribution units. Here, however,
cable connectors are used instead of
plug-in connectors. Major advan-
tage of the solid-state precamplifier
is rcduced maintenance; also, the
reduction in heat lowers the failure
ratc of other camera components.

Conclusion

WISH-TV is an ¢xample of a sta-
tion which is cxpanding . its studio,
engineering, management, and pub-
lic-relations facilitics to mect the
trends in modern communications.
Improved studio lighting techniques
are one facet of these trends; in-
creased  reliance on solid-state
cquipment—cven if it must be built
by station personnel—is another.

Our sincere thanks go to Ray
Reisinger, William Grucenert, Chict
Engincer C. E. Wallace, Jr., and
Hal Szalay of the WISH-TV staff
for their help in making this article
possibl A

you lost your turn by miss-
ing our ad in the Septem-
ber issue. Go back and look
at page 26 for NEW REMOTE

CONTROL from BIONIC IN-
STRUMENTS, INC,

Clrcle Item 25 on Tech Data Card
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Actual size of card 63” x 414"

Now, Collins photoconductive controls can be custom designed for your studio!

Eliminate pops, clicks and hums by replacing mechani-
cal contacts with Collins’ new photoconductive modules.

Arrange cards (solid state modules with integral switch-
ing) in any configuration you want.

Concentrate all your sensitive wiring within card cage,
away from all interference.

Remote your amplifiers with a simple 4-volt, dc wire
(instead of shielded cable).

Eliminate your biggest maintenance problem: worn or
dirty mechanical contacts. With photoconductive cells

instead of relays and switches, you won't have a mechan-
ical contact in your program circuits.

Simplify troubleshooting. Replace attenuator, input
switches, and amplifier output switches with one quick
shuffle of cards.

For the finest audio available, ler Collins’ specialists
custom design your studio. Contact your Collins Sales
Representative, or send a block diagram of your require-
ments to Collins Radio Company, Broadcast Communi-
cation Division, Dallas, Texas 75207.

772\
COLLINS

=/

COMMUNICATION / COMPUTATION 7/ CONTROL . COLLINS RADIO COMPANY / WORLD HEADQUARTERS / DALLAS, TEXAS
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SEPARATE
FM
PROGRAMMING
?

. .
Specify SCULLY’S AUTOMATION TWINS. ..

whether you're buying W Solid state, with enviable record of reliability
a pre-packaged automa- M Heavy duty, professional quality

tion system or designing M ldeal for long periods of unattended operation
one to fit your special M Minimum maintenance assured
requirements. R 14" reel size

O S S W52 -

Model 280 (sp/ 14)
14” TAPE RECORDER

Model 270
14" TAPE PLAYER

The perfect solid state instrument
for automation . . . background mu-
sic ... all long play requirements.
Crafted in the traditional Scully
manner for truly professional per-
formance.

The extra-heavy duty transistor-
ized unit designed for broadcast:
ers . .. setting new endurance and
performing records. Custom-engi-
neered to Scully’s exacting stand-
ards for long, trouble-free life,
professional operation.

LEADING BROACASTERS SPECIFY SCULLY:

CJAD
VOICE OF
AMERICA
And over
100 more!

WNEW
WNCN
WMAL
WIP
KLAC

KGBS
KPOL

WMIL

wDSU
wsB

WMC

WKRC
WBNS
KDKA
KGBS

wICC
WELH
KFBK
KMV
CHUM

SCULLY RECORDING INSTRUMENTS CORPORATION

480 BUNNELL STREET, BRIDGEPORT, CONN. 0660/, TEL. (203) 315-5146
Makers of The renouned SCULLY LATIE, since 1019 symbol of precision In the audio field

Scully

Cliclo Itom 27 on Tach Data Card
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Emergency Broadcast

(Continued from page 17)
station with a letter which gives
blanket permission to all EBS sta-
tions to rebroadcast FM defensc
network programs carried on the
particular station. Only two copies
of this need be filed with the FCC
in Washington.

Auxiliary facilities can also be
used as local communication links,
intercity links, or even state com-
munications networks. Such facil-
ities as remote-broadcast pickup
transmitters, private microwaves,
and STL’s are used in this manner.
They must be approved for use in
the system, and when so approved
cach reccives an NDEA for this
operation.

All NDEA’s are in effect, unless
cancelled, as long as the current
station license is valid. When the
major station liccnse is renewed,
thec NDEA must be renewed at the
samc time. This holds for each
NDEA held by the licensee, whether
for the main station, remote pickup,
or microwave. If one fails to renew
his NDEA, his facility will be
dropped from the system. Only sta-
tions holding a valid NDEA may
operate during an cmergency action
period.

On the local Scene

In cach area, stations holding
NDEA's are required to form an
LIAC. This is made up of repre-
sentatives of the EBS stations, Civil
Defense, and local government. It
is the responsibility of the local
pecople to develop plans for the de-
fense and safety of the public in
their designated arca. It is the obli-
gation of the EBS station to provide
the mecans ol communication be-
tween these officials and the public.
Most if not all local CD directors
have worked out plans for cvacua-
tion of the population, designated
fallout shelters, ete. The EBS sta-
tion can assist in the education of
the public concerning such parts of
these plans as are desired by the
local officials.

Whenever the network goes into
an Emcergency Action Condition, no

SPENCER-KENNEDY
LABORATORIES, INC.

Complete CATV Service
CQUIPMENT . . . ENGINEERING . . . FINANCING
1320 Soldlers Fleld Road
Boston, Mass. 02135 Tel. 617/254.5400

Clrcle ttem 28 on Toch Data Card
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FOR EASIER

SUPERIOR
COAXIAL

Guaranteed accurate to the

 TRUNK CABLE

critical tolerance of + 19

® SUPERIOR CELL-O-AIR® for AERIAL USE
® SUPERIOR “SOLID-D” for DIRECT BURIAL

Know the lengths of cable be-
tween amplifiers... to the foot...
and assure positive checks of
cable attenuation measurements
and amplifier performance.
Know the exact cable footage
installed . . . without time-con-
suming physical measurement.
Know the cable footage received.
... and easily verify the footage
in stock.

The numerical markings are per-

manently printed in white at two-
foot intervals on the cable jacket.

. . and one-foot increments are
designated by a white horizontal
line midway between each nu-
merical marking.

Tosimplify installation, handling
and inventory procedures, order
SUPERIOR Sequentially Foot-
Marked Coaxial Trunk Cable. . .
at no extra cost! Every reel is
100 % sweep-tested.

For detailed information and prices, write

.. SUPERIOR CABLE

SUPERIOR CABLE CORPORATION « HICKORY, NORTH CAROLINA

Circle item 29 on Tech Data Card
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Offers superior performance with
modern styling and customized design

Close-up of optionai panel at
right side of console

The new McCurdy 554400 is assembied to your requirements and delivered
to you pre-tested and ready for use with minimum installation.

FEATURES include: B Thirty inputs selectable to ten mixer channels;

two sets of seven input fine selectors; announce and auxiliary inputs

m Two program channels, each providing fixed and switchable outputs

8 Complete cue and monitoring facilities; interlocked talkback. OPTIONS:
8 High or low level inputs on any channel ® Up to four monitor amplifiers
8 Equalizer for each channel or one switchable equalizer ® Reverberation
insertion module @ Auxiliary module — Basic console is prewired for

all options. RESPONSE: within 1 db 20 - 20,000 cps. DISTORTION: less
than 0.5% at max. levels. INPUT NOISE: —124 dbm unweighted. (Write for
detailed Specifications). Availabie soon: S$4450 stereo version.

If quality is your aim, can you afford less?

McCurdy supplies a complete line of audio broadcast equipment — Turntables
Amplifiers, Power Supplies, Accessories, Conscles, etc. — Contact Visual
for full information.

Sold Nationally by.

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

LOOK TO VISUAL FOR NEW CONCEPTS8 IN BROADCAST EQUIPMENT
—_—m— i

Circle tem 30 on Tech Data Caord
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EBS station is permitted to identify
itself by call letters; it must use
only the designation of the arca to
which it is providing service. This
requirement is not a security meas-
ure. It was established so that an
EBS station operating during an
alert will not gaimn any competitive
advantage over the non-EBS sta-
tions in the arca.

Most stations require  periodic
maintenance during the test period
after midnight. The engineer should
first check the EBS monitor to
make certain that an Emergency
Action Condition does not exist be-
fore putting the carrier on the air.

Stations will regularly recetve up-
dated instructions, matcrials, and
information on the workings and
plan of EBS. To avoid confusion,
the old material that 1s replaced by
the new should be discarded and
the files kept up to date.

To insurc that the operator on
duty at a station knows what to do
during an alert, a simple sct of op-
crating procedures should be avail-
able near the operating position.
This should tell the opcrator what
to do and when, what staff mem-
bers to call, and similar simpie
information. Remember—if an c¢ne-
my attack is launched, it will reach
us within a matter of minutes, and
speed in preparing to meet the
attack is vital. Because of this ur-
gency, the instructions should be

~very, very simple. Practice will help,

but even so. the operator may panic
and become confused. If he must
search through the whole EBS file
to find out what to do, the system
will fail at that station when it 1s
needed most!

We all hope that an attack will
never come, but we must be on the
alert and prepared. Our present
EBS system is a good mass-commu-
nications medium. Even so, by con-
stant effort of those now in the
system and the ecver-increasing
number of those participating, the
system can become even more effi-
cient and cffective. A

you lost your turn by miss-
ing our ad in the September
issue, Go back and look at
page 26 for NEW REMOTE
CONTROL from BIONIC IN-

STRUMENTS, INC,

L
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Telemet Test Signat Generator, Model 350881

Multiburst/Stairstep/Ramp/Sine Sq. Puise/Sine Sq. Window

OVER 300 of these units are in daily use throughout the
television industry —and this doesn’t include the individual
test signal generator modules (3501, 3502, 3503, etc.), of which
hundreds have been sold.

This kind of popularity doesn’t just happen...it’s the combined
result of awareness of customer requirements, capable engi-
neering, quality production and continuing service.

If you're not already a member of the Model 3508 club, why
not join now? It costs no more to go first class.

oSy
R S
£ A\
EN

c%s 2
s

< "ORA“O

TELEMET COMPANY

185 DIXON AVENUE, AMITYVILLE, N.Y. e PHONE (516) 541-3600
Circle Item 32 on Tech Data Card
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SOUNDS

THAT SELL

{ START
WITH...

., 1he New
Fairchild
F-22
Condenser

=, Microphone
. |/
& By breaking away from
-

] traditional condenser

microphone design and

} using the fatest in solid

3 state field cffect transis-

| tor technology and micro-

circuitry, FAIRCHILD is

able to produce this quality condenser

microphone at an astonishingly low and

sensible price, thereby putting the ultimate
microphone quality within the [

reach of every sound engineer. price 160

¥

S

THE FAIRCHILD
REVERBERTRON

Used by major studios throughout the
world for its natural reverberation ef-
fects, the FAIRCHILD REVERBER-
TRON'S reasonable price now makes it
possible for every studio to have the
production plus of controlled, flexible
and natural sounding reverberation.

Unique Features:

Variable reverb = Electronic time control ¢
Solid state components - Rack mountable -
Portable » Three time periods instantly and
noiselessly selectable = Remote control with-
out expensive servo mechanisms - Mixing
network provided.

Priced at only $985

Write to FAIRCHILD — the pacemakerin pro-
fessional audio products — for complete details.

Field-Intensity

(Continued from page 25)
be logged in the same unit of meas-
urc—nmillivolts per meter. Never
convert to microvolts or volts—it's
too confusing.

While it’s possible to get a reua-
sonable amount of work donc alone
there are delays if you must drive,
read maps, choosc and plot points,
take rcadings, and make cntries
yourself. [t's much more convenient
to have a driver. If he isn’t an engi-
neer, then you must navigate, make
entries, and take readings. The un-
trained driver must be taught to do
exactly as told, to drive safely but
not waste time, to be observant,
and not talk too much. He must be
able to read the odometer with one
eye while watching the road with
the other.

The best way to break in a field
man is to teach him how to manip-
ulate the FIM, then send him out
as driver/engineer, accompaniced
by an cxperienced field man as
passenger/navigator/recorder.  The
navigator is in charge, ordering the
driver to the proper points. When
they arrive, the driver hops out and
takes the reading, which the navi-

FAIRCHILD

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

Circle Item 33 on Tech Data Card
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SPOTMASTER

RS-26

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 scctions
available at $12.90.
Write or wire for complete details.

m

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland
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gator then records in the log. This
is the most cfficient system, for it
divides work  fairly evenly. Also,
the men can switch duties to avoid
monotony, although it’s best not to
switch. morc than once per day
Under such conditions, the naviga
tor can plot graph points as he goes
along, to make sure there are no
holes in the curve

On¢ more point should be kept
in mind. The field-intensity meter
costs a cool thousand dollars, and
you should treat it like a newborn
baby—gently. Never get it wet; if
you must take a fast point in a hght
drizzle, dry it off when you get back
in the car. Never drop it, for then
it must be sent back to the factory
for recalibration. Never carry it on
the seat of a car, where a sudden
stop could cause it to fall off;
always put it on the floor, usually
between your legs and the scat. And
when you stop for a mcal or stay
at @ motel and leave the car, put
the meter in the trunk or takc it
with you. If you have to take the
meter with you on an uairline flight,
don’t check it at the baggage
counter. Put it on the floor between
your feet. Finally, before you start
out on a field trip, get a full sct of
spare batteries, a spare 1RS, and a
sparc 1 T4

Conclusion

In the two parts of this serics,
we  have described the standard-
broadcast-band field-intensity meter
and how it is used. Additional in-
formation of the use of this instru-
ment can be obtained from the
sources listed below. A

BIBLIOGRAPHY
BROADCAST ENGINEERING Articles

“Checking the Pattern.” Elton B.
Chick, July 1965

“Running the Radial,” Elton B. Chick.
June 1965

“Aeronautical Field-Intensity Measure-
ments,” Robert A. Jones, March
1965

“Winter-to-Summer Conductivity Ef-
fects.” Robert A. Jones, June 1964

“Accurate Intensity Measurements in
Ambient Fields,” Robert A. Jones.
February 1963

“More Notes on Field Measurements,”
Elton B. Chick, August 1961

“Notes on Standard-Broadcast Field-
Intensity Measurements,” Elton B.
Chick, January 1961

Other Sources

NAB Engineeering Handbook, Part 9,
“Field Strength Measurements (540-
1600 kc),”" McGraw-Hill, 1960

FCC Rules and Regulations, Volume
II1, Sections 73.183 through 73.186.
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They don’t make
a smaller

30-KW VHF-TV
transmitter

Model TT-530

They don't even make it this small...or as economical.

Only General Electric does...in three, accessible, self-con-
tained modular cubicles...air-cooled. 5 KW more with less
over-all floor space than competitive transmitters. Easy to in-
stall, more economical to operate and maintain. Designed to
FCC and EIA specifications for color and monochrome opera-
tion...with remote control capability via external landline
and/or microwave terminal equipment. The uncompromising
quality of the Model TT-530 VHF transmitter assures optimum
| performance and makes it possible to attain maximum E.R.P.
at 5 to 1 power ratio. General Electric also has VHF transmit-
ter cubicle combinations for 1, 5, 10 and 60-KW with visual to
aural power ratios from 5 to 1 to 10 to 1. For further informa-
tion, contact your G-E Broadcast Equipment Representative
or: General Electric Company, Visual Communications Prod-
ucts, #7-315, Electronics Park, Syracuse, N.Y. 13201,

GE-25

Visual Communications Products

GENERAL @3 ELECTRIC

Electronics Park, Syracuse, N.Y.
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NATIONAL

RF TV Channel Superimposed
on Millimeter-Wave Signal

T h e ‘ om e t t ™ The entire radio-frequency channel of
m n a or. a television station has heen superim-
S _ = posed on a millimeter-wave signal by
means of a semiconductor device called
an injecbon modulator. The experiment
was conducted by General Telephone &
Elcctronics Laboratories, Inc. Develop:
ment of the new semiconductor device
was carried out by GT&IF Laboratories
under a series of contracts from the
U. S. Army Electronics Command, Fort
Monmouth, N. J. The injection-modula-
tor concept originated at Fort Mon-
mouth, and early development work also
was carried out there

1

| needed a headset that eliminates noise,
provides a noise-canceling broadcast quality
microphone, leaves both hands free, is com-
fortable over long stretches, and really takes
punishment. My Roanwell does the whole job!
Do you read me, Cameraman?”

1l Roanwell TV Specials to choose from — a
model for every studio/field use. Users include
ABC, CBS, NBC (all nationwide). Write for free

brochure.

ROANWELL CORPORATION Roonwell Boilding

180 Vorick Street, New York, N. Y, 10014 (212) YUkon 9-1090 ¢ TWX: (212) 640-4791
Circle 1tem 37 on Tech Data Card
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INTERNATIONAL

New TV Stations
in Portugal

Two new television stations are 1o be
opened at Muro in the north and Men-
dro in the south of Portugal by Radio
Televisao Portuguesa. The Mendro sta-
tion will broadcast in Band III and will
use a S-kw visual transmitter and a 1-kw
aural transmitter. The station at Muro
will broadcast in Band I with a 10-kw
visual transmitter and a 2-kw aural
transmitter. Marconi transmitters are
being installed at both stations; this Is
beliecved to be the first time that British
television transmitters have cver been
sold in Portugal.

Radio Televisao Portuguesa (RTP) is
now in its cighth year of broadcasting
and already reaches 160,000 receivers.
The opening of these two stations will
bring RTP to over 95% of the area and
97% of the population of Portugal.

Two-Way Intercontinental
Television Program
The first two-way commercial televi-

50

sion program using the Early Bird satel-
lite was transmitted October 26 by RCA
Communications, Inc. for the Columbia
Broadcasting System’s “Town Meeting of
the World.” The two-way arrangement
permitted students in Belgrade, London.
Paris, and Mexico City to direct ques-
tions on world affairs to a panel in the
Washington, D. C. studios of CBS. The
program also marked the first time that
multiple points on both sides of the At-
lantic were linked via satellite. The pro-
gram was transmitted live between 4:30
and 5:45 PM (EDT) and taped for re-
broadcast over the nctwork from 10 to
11 PM (EDT).

Panel members included Gen. Dwight
D. Eisenhower, former President of the
United States: Arthur J. Goldberg., U. S.
Ambassador to the United Nations, and
Thurgood Marshall. Solicitor General of
the United States, They answered ques-
tions poscd by students attending the
L.ondon School of Economics, Belgrade
University, University de Paris, and the
University of Mexico City.

www.americanradiohistorv.com

In the GT&E demonstration. an 83-

mc¢ signal containing video and synchro-
nizing pulses was applied to the device
to modulate a 70-gc¢ carrier, The result-
ing amplitude-modulated millimeter-
wavelength signal was transmitted. de-
tected. and displayed on a conventional
television receiver (left in photo) used as
a monitor. The signal prior to transmis-
sion is shown at the right in the photo.

Urges No Stereo for TV

A request for the FCC to drop or
defer for an indefinite period its inquiry
into the feasibility of adopting standards
for stereophonic sound in television
broadcasting has been submitted by the
Electronic Industries Association. The
association said there is not enough in-
terest in the industry to warrant a fur-
ther study of the question at this time.
A report by the association’s Broadcast
Television Systems (BTS) Committee
concluded that, based on past experience.
a study to develop EIA recommenda-
tions would require that an estimated
100 industry engineers spend about 25%
of their time on the project over a pe-
riod of 18 months.

Since the FCC issued its notice of
inquiry last November 12, an ad hoc
subcommittee of the BTS Committee has

BROADCAST ENGINEERING
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examined these problems: (1) compati-
bility of sound and picture with the
potentialities of TV receivers now in the
homes of viewers, (2) stereophonic re-
ception characteristics. and (3) systems
considerations. The ad hoc group’s study
indicated that a project to develop
stereophonic sound standards for televi-
sion would be greater than that assigned
to the National Stereophonic Radio
Committee. an industry committee es-
tablished by EIA in 1958 under FCC
sanctions to develop stereophonic sound
standards for FM broadcasting. The dif-
ficulty is greater. the BTS Committee
report said. because current television
standards do not provide as much free-
dom in developing a stereophonic signal
that is compatible with existing TV re-
ceivers for both sound and picture as
was the case for FM broadcasting.

Call for Papers

The call has been sent out for tech-
nical papers for SWIEEECO. the 18th
annual Southwestern IEEE Conference
& Show to be held in Dallas April 20,
21, and 22. 1966. Authors of papers
who would like to appear before this
forum of engineers and technicians have
been invited to submit 200-word ab-
stracts to Technical Program Chairman
Dr. Robert Carrel. Subjects which may
be covered include research. component
design. network design. and systems en-
gineering in the fields of power genera-
tion, communication. computation. con-
trol. and the geosciences. The abstracts
must be written exactly as they may ap-
pear in the SWIEEECO program. with
title. author's company affiliation, city.
and state. The 200-word abstract must
clearly state the paper's purpose, con-
tent. and technical contribution. All ab-
stracts and any additional information
from the authors should be addressed as
follows:

Dr. Robert Carrel
Collins Radio Company
Dallas. Texas 75207

The technical program. as well as the
trade show and exposition. will be held
in Dallas Memorial Auditorium. The
Baker Hotel will serve as headquarters
for the Conference & Show,

NAB Files CATV Comments,
Plans and Holds Conferences

The Federal Communications Com-
mission has been urged by the National
Association of Broadcasters to prohibit
Community Antenna Television systems
from originating any kind of programing
and from extending their signals by arti-
ficial means. It said that CATV systems.
which charge a fee for their service.
should be limited to the reception and
retransmission of broadcast signals with-
out any “insertions or deletions”™ of any
kind. Such a policy. it said. would be
consistent with CATV claims that the
system is merely a ‘‘master antenna serv-
ice” and with NAB's position that CATV
systems should be a supplement to and
not a substitute for free broadcasting
service,
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NAB also proposed that CATV's be
permitted to retransmit distant signals
into areas having three or more stations
only if the distant signals were of suffi-
cient strength to meet specified engineer-
ing standards.

On the FCC’s request for comment
on the possible impact of CATV on
UHF television stations. NAB said the
importation of a number of signals into
single- or multiple-station markets will
lead inevitably to a fractionalization of
audiences. “The net result.” it said. "must
be a serious. if not fatal. deterrent to
the development of independent VHF
and UHF stations.”

In NAB activity relating to confer-
ences and conventions, the Convention
Committee has approved a new format
for the d44th annual convention and
agreed to incorporate the annual Broad-
cast Pioneers Banquet into the formal
agenda of the convention. The new con-
vention format ends concurrent radio
and television sessions on Tuesday and
Wednesday mornings. Instead. a radio
session will be held Tuesday morning
and a television scssion Wednesday
morning. The revision will enable tele-
vision members on Tuesday morning,
and radio members on Wednesday morn-
ing. to attend cach other’s sessions. to
visit the exhibits, or to attend to other
convention matters.

Registration for the 1966 convention
will begin on Saturday. Narch 26, Ex-
hibits will open at 10 AM  Sundav.

March 27. and Sunday afternoon will
be devoted to FM radio.

The committee meeting was held at
the Conrad Hilton Hotel in Chicago,
which will be the site of the convention.

A group of 49 radio and television
enginecring executives attended the Asso-
ciation’s first Engineering-Management
Development Seminar held at Purduc
University, Lafayette. Ind., from Novem-
ber 29 through December 3. The regis-
trants included broadcasters from 23
states and from one foreign country—
Venczuela.

The course was designed “to encour-
age and aid the individual enginecr fur-
ther to develop and refine his working
philosophy of management so the objec-
tives of his organization can be met with
greater efficiency and effectiveness.”

T'he instructions were under the over-
all supervision of Dr. Charles Lawshe.
Dean of the College of Technology, and
Dr. Gregory Barnes. Professor of Indus-
trial Education. Special research material
provided by the broadcasters themselves
and specially tailored for the Seminar
was also used in the instructions.

PERSONALITIES

Logan Z. (Mike) Edwards has been
appointed chietl cngincer of KPAT AM-
FM, San Francisco. Mr. Fdwards. in the
broadcasting field since 1949, has spent

The Cameraman:

“I've got the whole picture. | needed a
headset that’s just as comfortable and noise-
eliminating as yours but also monitors both
program and the director. The Roanwell I've
got has a noise-canceling mike to boot.”

ROANWELL CORPORATION  Roonwell Building

11 Roanwell TV Specials to choose from — a
model for every studio/field use. Users include
ABC, CBS, NBC (all nationwide). Write for free
brochure.

180 Varick Street, New York, N. Y. 10014 (212) YUkon 9-1090 * TWX: (212) 640-4791
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Automatic
Broadcasting
tailormade to your
needs through the

building block
concept from

Send for FREE 35-pg. booklet“Plan-
ning for Automated Broadcasting.”
Or call collect today 309-829-1228.

AUTOMATIC (ATC TAPE CONTROL

1107 E. Croxton Ave, Bloomington, HI.
Circle ltem 40 on Tech Data Cord

the major portion of his career with
various California stations, holding the
title of chief engineer since 1954. Most
recently, he has been associated with the
McLendon Corporation as chief engineer
at WYSL, Buffalo, New York, and at
KLIF, Dallas, Texas.

Richard F. Yearick and Duane W.
Crist have been appointed vice-presidents
of Ameco, Inc.

Mr. Yearick was promoted from sales
director of the CATV equipment divi-
sion. As vice-president in charge of prod-
uct sales, he will be responsible for the
distribution and sale of CATV equip-
ment to existing systems through a net-
work of 6 warehouses and 22 field sales
engineers.

Duane Crist joined the company as
credit manager and later became assist-
ant treasurer, In his new position, he
will be responsible nationally for new
community antenna television system
sales, and for seven district sales man-
agers and a group of Phoenix based
specialists providing engineering services,
financing. equipment, turnkey construc-
tton, and training of customer personnel.

Albert W, Malang has been appointed
manager-broadcast product planning for
General Electric Visual Communications
Products. He will be responsible for
establishment of all requirements, speci-
fications, scheduling, and other phases

of new product introductions for G-E
television broadcast equipment. Mr.
Malang comes to G-E from the Gencom
Division of the Whittaker Corp., where
he was chief engincer for the past year.
Prior to that position, he was associated
with the American Broadcasting Com-
pany for ten years, serving successively
as TV maintenance engineer, video facil-
ities engineer, and, from 1960 to 1964,
as chief video facilities engineer.

Also at G-E, a newly created position
of district sales representative for the
greater New York metropolitan area has
been filled by Vincent P. Marlin. He
will work with Lewis F. Page, district

1. “LINE SELECTION" AT TV FIELD RATES

2. OSCILLOSCOPE TRACES DIRECTLY ON THE
SCREEN OF NORMAL TV PICTURE MONITORS

The GVl mode! 301 Video Analyser uses mod-
ern digital television techniques to generate
a clear, single trace, easy-to-interpret, video
waveform which for the first time allows ver-
tical analysis of TV image. No sync problems
or faint traces due to low duty cycles either.

2 breakthroughs in video waveform display

Tlred of squinting at ‘the “grass”

on tiny

'scope screens? Lean back and enjoy a
bright, easy-to-look-at, waveform super-im-
posed on the picture of your favorite 14 to
27 inch monitor. Direct correlation. between
picture and trace, too. plus remote control
of the “line seléctor” posltlonlng and a sec-

ond marker providing ‘‘cross-hair

" identifica-

tion of picture elements.

‘Clamped waveform, internal calibration, a
reference grating generator, and silicon de-

sign are amon

the other features. Rack

space only 3%2 lnches Write or call for full

information,

CVI MODEL 301 VIDEQ ANALYSER .. . $875

CVI COLORADO VIDEQ, INCORPORATED + 2991 PEAK AVENUE « BOULDER, COLORADO - PHONE (303) 444-3972
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sales manager, to increase customer con-
tacts and market penetration for General
Electric Visual Communications Prod-
ucts television and radio broadcast
equipment and closed-circuit TV equip-
ment. Mr. Marlin joined the company
in early 1964, serving as a headquarters
sales engineer for broadcast products.
For the previous six years he was chief
engineer at WFBL (radio), Syracuse.

PROPERTY
TRANSACTIONS

Metromedia, Inc. has sold its Decatur,
I1l. TV outlet, WTVP, to LIN Broad-
casting Corp. subject to FCC approval.
The sale price was $2 million.

The sale was made so that Metro-
media could negotiate an option to pur-
chase KSAN-TV, a San Francisco UHF
station. and associated assets from S. H.
Patterson. Total consideration involved
in the KSAN-TV purchase was reported
to be $1,000,000. Upon exercise of the
option, the transaction will be subject to
the approval of the FCC. Metromedia
intends to exercise its option following
resolution of the controversy that has
existed in the past several years over the
location of a joint-use tall television
tower to serve all of the San Francisco
television stations. During the interim,
Metromedia’s facilities and program
planning will go forward.

The sale of Radio Station KJAY, Sac-
ramento, California, by Bobelrick, Inc.
to Jack L. Powell has been negotiated
for $157,500. Bobelrick. Inc. is owned
by Robert W. Dumm and his son, Rick
Dumm. Robert W. Dumm formerly
owned KROY, Sacramento. Mr. Powell
formerly owned and operated KMSL.
Ukiah, and KVON, Napa, both Cali-
fornia. KJAY operates with 500 watts,
daytime only, on 1430 kc.

Panax Corp., John P. McGoff, presi-
dent, has sold three Michigan FM sta-
tions. WABX-FM, Detroit, was pur-
chased for $100,000 by Century Broad-
casting Corp., Howard Grafman, presi-
dent. Century owns Radio Stations
KSHE-FM, St. Louis, Missouri and
KMAP-FM, Dallas, Texas. WGMZ-FM,
Flint, was purchased for 3$60,000 by
Philip Munson, a vice-president of Panax
Corporation. Mr. Munson will remain
with Panax. WQDC-FM, Midland, was
sold to Habco, Inc,, Ned S. Arbury,
president. The total consideration for
wQDC was $55,000.

Wheeling, West Virginia radio station
WHLL has been sold, subject to FCC
approval, by Wheeling Broadcasting
Company, owned by Glenn A. and Ken-
neth H. Forney, who established the
station in 1949, The purchaser is Wheel-
ing Radio, Inc., owned by William A.
Kendrick, a Clarion, Pennsylvania mer-
chant, and Walter G. Broadhurst, former
manager of WWCH in Clarion. Sale
price was $195.000. WHLL is a 5-kilo-
watt daytimer on 1600 kilocycles. A
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IMMEDIATE
OPENING FOR

TECHNICAL
WRITER-EDITOR

317C 50 kw AM

NEW
EFFICIENCY

e Lower operating costs

e All RF stages class “C"

e All power supplies solid state
¢ Power input:

This position requires technical
broadcast experience, first-class
radiotelephone operator's li-
cense, and a good knowledge
of English grammar. If you
qualify and are interested, send

your resume including salary 82 kw 0 modulation
requirements to: 92 kw av. modulation
120 kw 100% modulation

write for brochure
SUBSIDIARY OF LTV EL ECTROSYSTEMS.INC.
BOX 17040 [ DALLAS, TEXAS 75217

Box 138

BROADCAST ENGINEERING
4300 West 62nd Street
Indianapotlis, Indiana 46206
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PROGRAM DIRECTCRS \\
CHIEF ENGINEERS \ SAV E TI M E
EXECUTIVES / Identifying, Evaluating, Cataloging,

Inspecting 16mm Motion Picture Film
on the

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

¢ Twelve sided prism, high quality, projection system.
¢ Rapid rewind without switching reels.

¢ Performs all functions forward and reverse.

® Available with or without sound.

ol
movioia

- \

5539 Riverton Ave., North Hollywood, Calif.
Telephone: 877-2173

Km anufacturing co. Cable Address: Moviola, North Hollywood, Calif.
motion picture | tv equipment

Circle Item 42 on Tech Data Card
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BROADCAST
'I'urniubles ol

Separate Tone Arm
mounting plate for
easy installation

* Single lever controls
33, 45, 78 speeds

¢ Plays 45 RPM's
without adapter

¢ Hlluminated speed
indicators

o Sold with or without
arm{GREY or REK-O-KUT,

¢ Instant acceleration

e Heavy duty —
professional quality

e Competitive low price

e Call or write for folder

Unconditionally
Guaranteed

—against defects in
material or work-
manship when given
normal maintenance

SOLD DIRECT
—ORTO
DEALERS

“RYSSCO Flectronics M.

6879 N: SUNNYSIDE, CLOVIS, CALIF."
PH. 2994692

Circle 1tem 44 on Tech Data Card

NOW...THE IDEAL

COAXIAL PATCH FIELD
for TV STATIONS

Normal thru coaxial cir
cuits  without use of
patchcords.

Source automatically ter-
minated in proper impe-
dance when load side is
patched.

Permits testing of active

" COTERM

*

circuit  without interrup-
tion of signal.
® Extremely high density

(22 jacks on 19" x 134~
panel).

COJAX has all features
of COTERM except self-
termination  of  source
when load side is patched.
Accepts same patchcord
as COTERM.

Unique snap locking fea-
ture permits easy inser-
tion and removal even in
extremely high  density
patch fields.

Easy to install using
standard tools and avail-

able for wide range of
f coaxial cables.
4 We stock a complete line

of panels and related accessories.

COOKE
Engineering GCompany

DISCONNECT
CONNECTOR

735 N. Saint Asaph Street, Alexandrla; Va.
TWX 703-931-4200 Telephone: 703-548-3889

Circie Item 45 on Tech Data Card
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NEW PRODUCTS

Tape Duplicator
The 235 tape duplicator is available
as a basic system of one master and onc
slave, and can be expanded to a total

of ten slaves without additional elec-
tronics. The system is intended for use
by schools, studios producing broadcast-
ing jingles, producers of cartridge tapes
for automotive tape players, and others
who need to duplicate audio tapes. The
units are of solid-state, modular plug-in
construction.

Viking of Minneapolis prices the basic
235 tape-duplicating system at $1850 for

full-track; $1800 for half-track, one-
channel; $1995 for half-track, two-
channel; $199S for quarter-track, two-

channel; and $2600 for quarter-track.
four-channel. The complete ten-slave sys-
tem in half-track, two-channel is $5600,
and in quarter-track, four-channel the
price is $6730.

Circle ltem 59 on Tech Data Card

factured by Ball Brothers Research Corp.
This transistorized video system creates:
artificially colored keyed inserts (any
color in the range of the NTSC spec-
trum can be obtained by variations in
the selection of control settings at the
remole control panel, using a mono-
chrome camera and the normal white-on-
black background visuals); nonadditive
lap dissolves (combinations are not de-
pendent on video brightness information.
Combining two video signals with color
information on a variable time-sharing
basis provides pattern effects when dis-
solving between video scenes); split-
screen transition (as few as three or as
many as fourtcen wipe patterns may be
obtained).

The system provides basic video
switching circuitry to produce both in-
ternal and external keying effects with
sync addition to one or two video output
signals. The basic unit can handle a va-
riety of monochrome or color signals of
either composite or noncomposite format
at the inputs.

The Mark VI consists entirely of
plug-in modules (12 in all) which mount
in a standard 5% " x 19" relay-rack card
housing. The remote-control unit dimen-
sions are S¢57 x 11%” x 3”. Sys-
tems are expandable on a building-block
concept; prices start at $1810.

Circle Item 60 on Tech Data Card

Color Special Effects
Special effects for stations broadcast-
ing color are produced by the Mark VII

color special effects generator manu-

All-Band CATV Amplifier

The Model B-2 solid-state amplifier
is directly powered and covers channels
2 through 13 and the entire FM band.

56454 Precision Antennas

* OFF-THE-AIR PICKUP —FM or TV
* LOW POWER UHF, VHF TV TRANSMITTING
* STL AND TELEMETERING ANTENNAS

Engineered to meet rigid FM and TV station specifications,
and to endure the tests of weather and time.

Built to your specifications by

SCALA RADIO CORP.

1970 Republic Ave.
San Leandro 1, Calif.
94577
Area 415—351-3792

Clecle Item 46 on Tech Data Card
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It features 30-db gain and has four fused
distribution-line outputs. Insertion or
omission of one of these fuses deter-
mines whether or not power is fed down
a particular distribution line. The En-
tron, Inc. amplifier is designed for
mounting in a pole equipment housing
adjacent to a trunk-line amplifier; the
amplifier section may be removed with-
out disturbing the trunk-line signals. The
Model B-2 includes seven transistors and
a built-in 28-volt or 60-volt transformer
for feeding power down the distribution
cables. Circuitry also includes changeable
pads and manual gain and tilt controls.

Circle item 61 on Tech Data Card

Video Distribution Amplifiers
The Model 4454 video distribution am-
plifier features high output capability
and total harmonic distortion less than
2%. The basic module has a self-con-

tained power supply and is usable as
an individual amplifier. In addition, up
to four of the modules can be rack
mounted in the C-COR Electronics
Model VDR-1 rack adapter. Covering
the frequency band of 5§ cps to 3 mug,
the Model 4454 has a single input and
four isolated outputs, each capable of
delivering 10 volts peak-to-peak into 75
ohms. Each channel has gain adjustable
from 0 to 6 db. The basic module is
priced at $450; the VDR-1 rack adapter
is $150.

Circle item 62 on Tech Data Card

Standby Power

Both the 140- and 160-kw models of
the “WE Series” electric generating
plants are designed for installation in
confined areas. The radiator-cooled "WE
Series” is 1Y%’ shorter than previous
Onan models in this capacity range. Both
models, whether used for intermittent
standby duty or continuous operation,
are powered by the 8-cylinder Roiline

H884 engine which was specially de-
signed and built for such applications.
The two units carry certified ratings of
140 and 160 kw for emergency standby
duty and 125 and 150 kw, respectively,
for continuous operation. Factory-in-
stalled carburetion for gasoline or gase-
ous fuels may be ordered.

The plants are available in standard
60-cps 3-phase voltages up to 600 volts.
The unit includes a static exciter and
voltage regulator. Standard features in-
clude mounted control panel, voltage-
adjusting rheostat, complete engine-
starting controls, all necessary safety de-
vices, run-stop remote switch, automatic
over-speed shutdown, running-time me-
ter, and high-water-temperature and low-
oil-pressure cut-outs. The generators may
be equipped with a load-transfer control
for completely automatic power takeover
when high-line power fails. and auto-
matic return to commercial power when
the emergency has been corrected.

Circle ltem 63 on Tech Data Card

The VC-1D Vidicon camera is de-
signed to offer high resolution and sen-

INTRODUCING THE 600 SERIES

STEREOQ TAPE CARTRIDG

RTA-MATIC engineered for quality
casters. Proven performance. Completely

>P£

SYS

transistorized. NAB 3 track stereo configuration. Sound

% g g

Nl ref
{ 0

1k 4R a:\? 5 0% 1 %
-
£

SPARTA

ey
a

3
s &

-
EPARTA-MATIC

600 R/P
$950

ELECTRONIC CORPORATION

6450 FREEPORT BLVD.

SACRAMENTO, CALIF. 95822

December, 1965
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PROLOG® IS
RELIABLE

e continuous unattended
or live operation as de-
sired
individualized format
program material from
any source at any time

s saves money

write for brochure

Continental
Electnonica

SUBSIDIARY OF LTV ELECTROSYSTEMS. /NG,
BOX 17040 [ DALLAS, TEXAS 76217

Circle ttem 48 on Tech Data Card

sitivity. Produced by Maryland Ielecom-
munications, Inc., this self-contained
single unit  of modular construction
weighs less than 18 b

Resolution of the VC-1D 14 specified
as in excess of 800 horizontal TV lines
at x 10" footcandles and over 500
horizonial TV lines at 2 x 10 2 foot
candles. The camera has plug-in solid
stale circuntry and automatically regu
lated clectrical focus and target adjus
ment for light-level changes. The unit
features a cascode nput. nuvistorized
video preamplifier, nonmicrophonic
solid-state sweep protection, hncarity of
both horizontal and vertical axis within
2% . and regulated solid-state power sup
ply. The target potential is current-regu
lated and automatically adjusts to varia-
tions in light level. A minimum number
of operating controls 1s incorporated for
simplicity of operation, Off-the-shelf de
livery is available at $2495,

Circte Item 64 on Tech Data Cord
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CATV Bridging Amplifier
This main-line all-band bridging ampli-
fier, Model KBR-4, provides four 75-
ohm high-level outputs with low trunk-

line insertion loss. The Kaiser CATV
amplifier is enclosed in a messenger
mounted, weather-proof, aluminum case
designed with end-mounted fittings for
all popular sizes of aluminum or corru
gated copper cable. Specifications in
clude 20 db maximum gain (at channel
13) and a line insertion loss of 1 db

maximum
Circle 1tem 85 on Tech Doto Card

High-Power RF Diplexer

High-power hybrid bridge diplexers
rated at 100 kw peak power for usc on
channels 2 through 13 are being manu-
factured by Jampro Antenna Co. The
Type PK-100 diplexer is used with bat-
wing turnstile antennas to provide 90
phase-quadrature feed. The unit shown,
for operation on channel 6, is made of
648" transmission linec and weighs 195
Ibs: isolation between visual and aural
inputs is over 34 db for channel 6.
Power division is within .02 db, and in-
put VSWR values better than 1.04:1. A

Circle ltem 66 on Tech Data Card

New SPECTRA®
Studio Color

Temperature and
Footcandle Meter

Only meter designed for precise
quality control of TV COLOR

New SPECTRA — portable, direct-reading color
temperature and footcandle meter specifically
designed for [ive action color television! In-
tended primarily for precision control of TV
studio light sources (and equally good for other
indoor applications).

SPECIFICATIONS:

o [NDICATING MICROAMMETER — high quality,

taut band type with finely graduated 5”

mirror scale

KELVIN SCALE: 2000° to 6000°K, =+ 50°K

(with 125 fc minimum)

e |LLUMINANCE SCALE: 0 to 1000 footcandles,
+5%

e CONTROLS — diaphragm ring and operating

trigger

SELF-CONTAINED — no batteries required . ..

Portable, mounts on tripod

o PRICE: Complete with foam-fitted carrying
case, only $369.50

Karl Freund, president

PHOTO r " RESEARCH corp.

“*Photometric Instruments for Science and Industry’’

837 No. Cahuenga Blvd. « Hollywood, California 90038 + (213) 462-6673 « Cable: Spectra

\
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NOW you can get CARTRIDGE REBUILOING
CONVENIENCE - ECONOMY

PLUS Quality Workmanship
Reliable Service
48-hour processing
PLUS ALL cartridges PRETESTED under actual
broadcast conditions.

IF you are particular about how you
spend a dollar, it's simpie, economical
and convenient to have your old car-
tridges reconditioned and reloaded.

JOA will inspect, recondition and reload
your cartridges with ANY LENGTH
TAPE you specify.

NO minimum.

NO extra charge for replacement of
minor parts.

New Fidelipac cartridges in any size are
also available for immediate shipment
from stock.

JOA incorporates all of these os a part of
their service to the broadcaster.
Philadelphia, Pa. 19150

Phone or write:
N
) |
OA Area Code 215, TUrner 6-7993
Circle ltem 50 on Tech Data Card
BROADCAST ENGINEERING

Cartridge Service
P. 0. Box 3087,
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ENGINEERS’ TECH DATA

AUDIO & RECORDING EQUIPMENT

75. AMERICAN GELOSO—Literature details complete line of
sound, public-address, and portable sound equipment.

76. CBS LABS—Literature on the “Volumax” automatic peak
controller and the "“Audimax III"” solid-state automatic level
control.

77. EUPHONICS—Eight-page bulletin No. 201 includes both
installation instructions and a section titled “"How to Design
Your Own Circuit” for the Miniconic semiconductor
cartridge.

78. LA CROSSE--Circular describes Model 200B portable solid-
state tape-cartridge playback unit.

79. MARTEL—TFlier sheets list features and specifications for
line of imported and domestic tape recorders.

80. MINNEAPOLIS MAGNETICS—Literature covers replacement
parts for rebuilding tape heads.

81. QRK—Brochure depicts professional turntables for mono
and stereo reproduction.

82. SHURE—Data sheet supplies specifications and descriptions
for Models SMS5A and SMS5B cardioid microphones.

83. SONY—Full-color catalog describes 1966 line of tape re-
corders and recording accessories.

84. SPARTA—Catalog sheet details new tape-cartridge system.
new-product brochure is also available.

CATV EQUIPMENT

85. JERROLD—Eight-page brochure features 'Starline” solid-
state unitized CATV systems.

86. SKL—Folder lists and provides specifications for head-end,
trunk, and distribution equipment: accessories; and special
products for CATV use.

COMPONENTS & MATERIALS

87. HARVEY—500-page catalog lists line of broadcast and re-
cording equipment and electronic components.

88. JENNINGS—12-page catalog No. 103 gives specifications
and applications for vacuum coaxial relays.

89. QUICK-SET-—Price schedule and 12-page brochure supply
photos and mechanical specifications for Gibraltar tripods
and pan heads.

90. TEXWIPE—Sheet details solvent cleaner for use on video
and sound tape heads and film.

MICROWAVE DEVICES

91. MICRO-LINK—Planning guide covers 2500-mc ITV systems.
Brochures and specification sheets provide data on Model
420A portable link and Model 600 fixed link.

92. MICROWAVE ASSOCIATES—Sixteen-page brochure, bulle-
tins, and technical report detail applications and specifica-
tions for TV-broadcast solid-state microwave-relay equip-
ment.

MOBILE RADIO & COMMUNICATIONS

93. MOSLEY ELECTRONICS—Catalog lists complete line of 1966
Citizens-band equipment.

94. SPRAGUE—Circular M-853 describes SK-1, SK-10, SK-20,
and SK-30 “'Suppressikits” for vehicles with alternators or
DC generators.

POWER DEVICES

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

96. ONAN—"Gas Power for Standby Generators.” an eight-
page brochure, cites advantages of natural gas fuel for
standby electric plants.

December, 1965

“Want a Good Job
in Broadcasting?

You'll Need a
First Class FCC License.”

Matt Stuczynski knows. He's the Senior Transmitter Operator of
Radio Station WBOE. His story is typical of hundreds of men who
have used Cleveland Institute Training as a springboard to success in
Broadcasting. Here's what Matt says about Cieveland Institute:

I give Cleveland Institute credit for my First Class FCC License.
Even though | had only 6 weeks of high school algebra, CIE's
Auto-Programmed lessons really made electronics theory and
fundamentals easy. After completing the CIE course, | took and
passed the First Class Exam. I now have a good job in studio
operation, transmitting, proof of performance, equipment servic-
ing. Believe me, a Commercial FCC License is a ‘must’ for a
career in Broadcasting.”

If you want rapid advancement in broadcasting, the first step is a
First Class FCC ticket with yvour name on it. And Cleveland Institute
Home Study is a fast, economical way to get one. What's more, CIE
backs their licensing programs with this money-back warranty:
“A CIE License Course will quickly prepare you for a First Class
FCC License. If you complete the course but fail to pass the exam
on vour first attempt, CIE will refund all tuttion.”

With Cleveland Institute you get your First Class FCC Licensc or
your money back' Send coupon today for FREE booklet ““How to
Get a Commercial FCC License.” Cleveland Institute of Electronics,

SEND COUPON TODAY FOR FREE BOOKLET

. |

| Cleveland ll:mstnt:ute e ae o
| of Electronics COMMERCIAL § |
| 1776 E. 17th St., Dept. BE-22 FCC LICENSE | |
| Cleveland, Ohio 44114 p— = |
| Please send FREE Booklet "HOW TO GET A V L i
| COMMERCIAL FCC LICENSE," without obli- e I
| gation. |
I Your occupation _ I
Name_ Age_ I

I I

(pLEASE PRINT)

I Address County I
I City State_ _Zip I
l. A leader in electronics training. .. since 1934 _}

WWW-americanradiohistorv-com
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97.

RADIO & CONTROL ROOM EQUIPMENT
BURDEN ASSOCIATES—Flier provides specitications and

video analyzer which displays TV waveforms directly on
picture monitors.

functional diagram for Model AC-8 stereo audio console. 108. GENERAL TELEVISION — Circulars list specifications and

98. IGM- Full<olor eight-page illustrated brochure shows moni- applications for television projector, television stands. and
tor unit, timer module, punch-card reader, automatic net- scope carts.
work switcher, and other control-system units. 109. VITAL--Data sheets give specifications of Model VI-500

stabilizing amplifier. Model VI-10A video distribution ampli
REFERENCE MATERIAL & SCHOOLS fier, and Model VI-20 pulse-distribution amplifier.

99, CLEVELAND INSTITUTE--Booklet outlines courses in elec-
tronics. including those for broadcast engineering and FCC- TEST EQUIPMENT & INSTRUMENTS
license preparation.

100. }:IOWAR% F;/V SAMS-—Literature describing popular and 110. TEKTRONIX' Four-paqe‘ circulars give complele specifica-
informative technical publications: includes latest catalog tions for dual-trace oscxllost?opes: ‘Type 442, AC or battery
of technical books. powered. and Type 453. with calibrated sweep delay

STUDIO & CAMERA EQUIPMENT TOOLS

O e F e L e Rcuplicatssy 16 mem) dexel; 111. ENTERPRISE DEVELOPMENT—Bulletins feature Models 300
oping and printing are catalogued and priced in a 10-page and 100A desoldering-resoldering iron for PC-board use.
booklet. A footage-conversion chart and a detailed system
for eliminating splice lines are also included.

102. CLEVELAND ELECTRONICS — Data concerns modifications TRANSMITTER & ANTENNA DEVICES
using new yoke assembly to update 3" image-orthicon 112. BARKER & WILLIAMSON-—Proprietary equipment catalog
camera. contains design and application data. illustrations and spe-

103. HARWALD--Film inspection. cleaning, and editing equip- cifications for transmitters, receivers, test equipment, an-
ment is described by fliers. tenna couplers., dummy loads, and coils.

104. LIGHTING & ELECTRONICS — “Studio Lighting for Mono- 113. GATES—Brochure depicts transcription turntables and acces-
chrome and Color Television.,” a 32-page booklet. supplies sories. Flier sheets give specifications for solid-state monitor
detailed information on basic lighting principles. amplifier and Model FM-1G 1,000-watt FM transmitter.

105. NATIONAL CINE—Prices and services for 8 mm and 16 mm 114. MARTI—Specification sheets, flier sheets, and brochures
film are described in pamphlet. give full particulars on line of remote-pickup and STL

106. TV ZOOMAR—New literature features Autocam programed equipment.
remote control pan and tilt equipment: literature describes 115. MOSELEY ASSOCIATES — Condensed catalog illustrates
lenses for 10 and vidicon use. complete line of broadcast equipment. Both wire and STL

remote-control systems are featured.
TELEVISION EQUIPMENT 116. RUST—Data sheet describes transmitter automatic-logging

107. COLORADO VIDEO—Sheet gives data for the Model 301 equipment. A

The sudden industry wide acceptance of PLUMBICON Color
Cameras has created many entirely new engineering posi-
tions in the areas of systems planning, field engineering,
equipment packaging, circuit design. Engineers with live
camera TV station experience and who are looking for
personal advancement will receive training in this new
equipment which is already playing a major role in the
present shift to color.
Salary is commensurate with experience and ability.
Locale: New York and Los Angeles. Relocation assistance
provided. Interviews possible in major cities or interview
travel expenses paid.
J B, il /
Send complete resume or call Mr. C. E

GREENLEECHAS IS PUNCHES Spicer or :Ar. G. H. Wagner, Visual Elec-

Make accurate, finished holes in 1%4 minutes tronics Corporation, 356 West 40th Street,

or less in metal, hard rubber and plasties. No New York, N.Y. 10018, telephone (212)

tedious sawing or filing — a few turns of the 736-5840.

wrench does the job. All standard sizes . . .

round, square, key, or “I)" shapes for sockets,

swilches, meters, ete. At your clectronic parts VISUAL ELECTRONICS CORPORATION

dealer. Literature on request.

GREENLEE TOOL CO. GAtspise

2028 Columbla Ave., Rockford, Ill-lnoles%_ NHEW QONCEPTS

IN BROADCAST EQUIPMENT
Circle Item 52 on Tech Data Card Circle 1tem 53 on Tech Date Cord
58 BROADCAST ENGINEERING
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Wilkinson Electronics

Available locally from
your distributor ... NOW!

NORTRONICS

8000 SERIES

PROFESSIONAL

REPLACEMENT HEADS'

Full Track, 2 Track or 4 Track in Record, Playback or Erase
Heads as well as 3 or 4 Channel Heads in Record or Playback

Types for. . .

AMPEX, MAGNECORD, CONCERTONE, RCA, CROWN

Now you can reduce “downtime’’ by using Nortronics replacement heads—
available locally and immediately from your distributor! Pick the head
and track style YOU want from Nortronics’ full professional line. After
initial changeover, replace heads or convert track styles in minutes! Preci-
sion engineered adapters and mounting brackets let YOU make the initial
changeover. . . let YOU service your recorders according to your needs,

See your distributor today. Write for full details! Or call 612-545-0401.

Nortrorics®

8143-) Tenth Ave. North
Minneapolis, Minn. 55427

Circle item 54 on Tech Daota Card

December, 1965

www americanradiohistorv com

CINEMA

RECISION
AUDIO
EQUIPMENT

AUDIO ATTENUATORS

Cinema's new compact rotary slide-
wire attenuator is now availabie for
your mixing consoies as single or
ganged units, A must where smooth
control is desired. Other standard
types are also available for applica-
tions demanding precision noiseless
attenuation, reliability and long term
stability.

e,

™

GRAPHIC EQUALIZER

The Cinema Graphic Equalizer offers §

a compact system of extreme flexi-
bility. Each of the six controls per-
mit the operator to equaiize or
attenuate that portion of the spec-
trum 8 db. This is an active unit F3
having zero L
insertion loss
and up to 35
db additional
gain.

DIP FILTER

Features a notch depth
of 50 db minimum and
which is continuously
variable from 30 to
9,000 cps. Extremely
useful for removing
single frequency noise
and for harmonic dis-
tortion measurements.

PROGRAM EQUALIZER

Provides for accurate frequency response corrections
in audio equipment. Easy operation of the two contro!
knobs allow over 395 curve combinations. Detented
action of the controls permits reference dial settings
for future dupfication of desired characteristics.

DEGAUSSERS

Cinema bulk degaussers
are a favorite with sound
men throughout the world.
Provides erasure of program
material and residual noise
from magnetic tapes on
reels up to 17 inches in di-
ameter and 2 inches wide.
Also, ''Pencil'’ type de-
gaussers are available for
erasing small areas thus
avoiding splicing.

Hi-Q's Cinema precision audio equipment is backed by
an enviable reputation generated by over 25 years of
outstanding service in critical sound recording, broad-
cast and laboratory applications. Many other custom
audio products are available. Put the benefit of our
experience to work for you. Write for Hi-Q's Cinema
precision audio equipment literature today.

4 AEROVOX
LS CORPORATION

LI THEICINEMA PLANT

1100 CHESTNUT STREET, BURBANK, CALIFORNIA 91503

PHONE: 213-849-5511 ¢ TWX: 213-846-3578
Circle ltem 55 on Tech Data Card
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Professional Services

VIR JAMES
CONSULTING RADIO ENGINEERS

Applications and Field Engineering
345 Colorado Blvd.
Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

Classified

Advertising rates in the Classified Sec-
tion are ten cents per word. Minimum
charge is $2.00. Blind box number js 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.

JAMES C. McNARY
Consulting Engineer

National Press Bidg.
Washington 4, D. C.
Telephone Dlstrict 7-1205

Member AFCCE

CARL E. SMITH
CONSULTING RADIO ENGINEERS
AM, FM, TV and CATYV
8200 Snowville Road
Cleveland, Ohio 44141
Phone: 2156.526-4386

Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV
445 Concord Ave. Phone 876-2810
Cambridge, Mass. 02138

AMPEX HEAD ASSEMBLY RECON-
DITIONING SERVICE for all Ampex
professional model recorders. This
professional service features precision
relapping of all heads for maximum
head life. Your assembly is thoroughly
cleaned and guides are replaced as re-
quired. Price includes optical and
electrical inspection and complete
testing on Ampex equipment in our
plant. Full track or half track assem-
blies . . . $35.00. One to two day serv-
ice. “Loaner” assemblies available, if
necessary. LIPPS, INC. 1630 Euclid
St., Santa Monica, California 90404.
(213) EX 3-0449. tf

Barnett F. Goldberg, P.E.
CONSULTING ELECTRON.In(;S ENGINEER

AM, M
APPLICATIONS AND FIELD ENGINEERING
ACOUSTICS AND VALUATION-APPRAISAL
WORK
803-253-8347
1138 BULL STREET, COLUMBIA, S.C. 29201

VIDEG TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE

Precision relapping of all heads and
supporting posts, including cleaning
and testing. Ampex hcead assembly
with ‘'cue” tracks, $75.00 complete.
RCA units also relapped. One¢ to two
day service. LIPPS, INC,, 1630 Euclid
St., Santa Monica, Calif. 90404, (213)
EX 3-0449. tf

60

EQUIPMENT FOR SALE

\Vill buy or trade used tape and disc re-
Lordmg equlg)ment—Ampex Concertone,

Magnecord, Presto. etc. Audio equipment
for sale. Boynton Studio, 295 Main St.,
Tuckahoe N. Y. 1-64 tf

Audio Equipment bought, sold, traded.
Ampex, Fairchild, Crown, McIntosh, Vik-
ing. F. T. C. 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

Employment

BROADCAST SALES
FM TRANSMITTERS

A leading Midwest bhroadcast and commu-
nications equipment manufacturer has an
outstanding opportunity for a man fa-
miliar with FM broadcast transmitters
and associated equipment. Currently em
ployed in the FM field, either in broad-
casting or manufacturing. Age 28 to 40,
B.E. degree or comparable experience re-
quired. Opportunity for advancement in
a growing company. Complete employee
benefits. An equal opportunity employer
Send complete details and picture to Box
146. 12-65 1t

BROADCAST EQUIPMENT
SALES SPECIALIST

ILive in Southeastern United States and
sell technical equipment to AM, FM and
TV stations. Must know broadcasters and
have broadcasting experience. An equal
opportunity employer. Send resume in-
cluding education and experience to Box
144. 12-65 1t

BROADCAST EQUIPMENT
SALES SPECIALIST

Live in the San Francisco area and sell
technical equipment to AM, FM and TV
stations. Must know broadcasters and
have broadcasting experience. An equal
opportunity employer. Send resume in-
cluding education and experience to Box
145, 12-65 1t

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 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

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 Reconditioned 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

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 pamtmg 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

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

Signs, Nameplates, Labels. Badges, Tro-
phies and Plaques. Seton Corp. Dept.
BREN, New Haven, Conn. 06505. 10-65 1t

Parabolic Antennas, 6 aluminum solid
surface complete with dipole and mount-
ing bracket, Now tuned for 1750 MC for
$125 set. Tuned to 950 MC for $175 set.
Sierra Western Electric Cable Co., 24th
and Willow Streets, Oakland, California.
Phone 415 832-3527. 12-65 tf

FOR SALE: Unsued Trompeter JS 48 RF
and vidio patch panel, 48 jacks on 3!%
inch panel, BNC fitting, WE spacing,
$200. Delta Broadcasting System, 1004 N.
Golden Dr., Santa Maria, Calif. 93454.
12-65 1t

EQUIPMENT WANTED

Wanted: Field Strength Meter, Nems-
Clarke AM broadcast band only. LOW
POWER BROADCAST EQUIPMENT CO.,

248 Swedesford Road, Malvern, Penn. 19~

155. 12-65 1t

www.americanradiohistorv.com

DISTRIBUTOR
WANTED

No competition. To service and set up
new accounts in exclusive territory.
Investment secured by fast moving
inventory of amazing plastic coating
used on all types of surfaces interior
or exterior. Eliminates waxing when
applied to any type of floor. Elimi-
nates all painting when applied to
wood, metal or concrete surfaces.

Minimum Investment — $ 500
Maximum Investment — $12,000

For details write or call:

Phone: 314 AX-1-1500

Merchandising Division
P. O. Box 66

St. Ann, Missouri 63074

MOVING?
Don’t Lose Touch . . .
Receive BE as usual at your new address

Write: BROADCAST ENGINEERING
Circulation Department

4300 West 62nd St., Indianapolis 6, Ind.

BROADCAST ENGINEERING
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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.

HIGH SIGNAL TO

RELIABLE SOLID STATE CIRCUITRY .
MORE AVAILABLE OPERATOR FEATURES o

NOISE RATIO

TREMENDOUS DETAIL RESPONSE AND SENSITIVITY

HIGH

RESOLUTION CAPABILITIES WITH NO DISTORTION
PLUMBICON PROVIDES PICTURE WITHOUT LAG

No matter what your equipment needs are, Dage has the BIG
answer for you with the new 520 Broadcast Camera Chain for
use with PLUMBICON, VIDICON, or SEPARATE

FIELD MESH

Dage-Bell Corporation
A SUBSIDIARY OF RAYTHEON COMPANY

455 Sheridan Avenue, Michigan City, Indiana, Dept. 30-8

Circle Item 56 on Tech Data Card

www americanradiohistorvy com
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Professional Services

VIR JAMES
CONSULTING RADIO ENGINEERS

Applications and Field Engineering
345 Colorado Blvd.
Phone: (Area Code 303) 333-5582

DENVER, COLORADO 80206
Member AFCCE

Class e

[ W I W N 2
Advertising rates i 2

tion are ten cents }
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The classified colw | é 3 :

the advertising of a T x 3

ment or supplies reg w e
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used and no longer ¢ S —

facturer. Display as
purchased in such ca

JAMES C. McNARY
Consulting Engincer

Nationa! Press Bldg.
Washington 4, D. C.
Telephone District 7-1205

Member AFCCE

CARL E. SMITH
CONSULTING RADIO ENGINEERS
AM, FM, TV and CATV
8200 Snowville Road
Cleveland, Ohijo 44141
Phone: 216-526-4386

Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV
445 Concord Ave. Phone 876-2810
Cambridge, Mass. 02138

AMPEX HEAD ASSEMBLY RECON-
DITIONING SERVICE for all Ampex
professional model recorders. This
professional service features precision
relapping of all heads for maximum
head life. Your assembly is thoroughly
cleaned and guides are replaced as re-
quired. Price includes optical and
electrical inspection and complete
testing on Ampex equipment in our
plant. Full track or half track assem-
blies . . , $35.00, One to two day serv-
ice. “Loaner' assemblies available, if
necessary. LIPPS, INC. 1630 Euclid
St., Santa Monica, California 90404.
(213) EX 3-0449. tf

Barnett F. Goldberg, P.E.

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

VIDEQ TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE

Precision relapping of all heads and
supporting posts, including cleaning
and testing. Ampex head assembly
with '‘cuec’” tracks, $75.00 complete.
RCA. units also relapped. One to two
day service. LIPPS, INC., 1630 Euclid
St., Santa Monica, Calif. 90404. (213)
EX 3-0449. tf

EQUIPMENT

\WVill buy or trade us:
cording equipment—.
Magnecord, Presto. e
for sale. Boynton St
Tuckahoe. N. Y

Audio Equipment b«
Ampex, Fairchild, Cr
ing. F. T. C. Brew
West Hayes Street, P

Television/Radio/com
any type available.
tube. Microwave, tr:
studio equipment,
your needs—offers. !
Columbus Ave. NYC.

COMMERCIAL CRYS
replacement crystals
E., Bliley, and J-K

repair, etc. BC-604 ¢
on AM monitors and
itors. Nationwide uns
praise our products a
son Electronic Compa
Texas

AMPEX 350 SERIES
stan drive motors (BC
$85.00 exchange. Sen
or order for $100.00 .
after sending old one
bearings and rewou
motor well. TABER
& ENGINEERING CO
Alameda California.

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 Reconditioned 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
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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

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

Signs, Nameplates, Labels. Badges, Tro-
phies and Plaques. Seton Corp., Dept.
BREN, New Haven, Conn. 06505. 10-65 1t

Parabolic Antennas, 6 aluminum solid
surface complete with dipole and mount-
ing bracket., Now tuned for 1750 MC for
$125 set. Tuned to 950 MC for $175 set.
Sierra Western Electric Cable Co., 24th
and Willow Streets, Oakland, California.
Phone 415 832-3527. 12-65 tf

FOR SALE: Unsued Trompeter JS 48 RF
and vidio patch panel 48 jacks on 3%
inch panel, BNC fitting., WE spacing,
$200. Delta Broadcasting System, 1004 N.
Golden Dr., Santa Maria, Calif. 93454,
12-65 1t

EQUIPMENT WANTED

60

Wanted: Field Strength Meter, Nems-
Clarke AM broadcast band only, LOW
POWER BROADCAST EQUIPMENT CO.,

248 Swedesford Road, Malvern, Penn. 19~

155. 12-65 1t

www.americanradiohistorv.com

DISTRIBUTOR
WANTED

No competition. To service and set up
new accounts in exclusive territory.
Investment secured by fast moving
inventory of amazing plastic coating
used on all types of surfaces interior
or exterior. Eliminates waxing when
applied to any type of floor. Elimi-
nates all painting when applied to
wood. metal or concrete surfaces.

Minimum Investment — $ 500
Maximum Investment — $12,000

For details write or call:

Phone: 314 AX-1-1500

Merchandising Division
P. O. Box 66

St. Ann, Missouri 63074

MOVING?
Don’t Lose Touch . . .
Receive BE as usual at your new address
Write: BROADCAST ENGINEERING
Circulation Department
4300 West 62nd St., Indianapolis 6, Ind.

BROADCAST ENGINEERING
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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 « HIGH
RESOLUTION CAPABILITIES WITH NO DISTORTION

PLUMBICON PROVIDES PICTURE WITHOUT LAG

No matter what your equipment needs are, Dage has the BIG
answer for you with the new 520 Broadcast Camera Chain for
use with PLUMBICON, VIDICON, or SEPARATE
FIELD MESH

Dage-Bell Corporation
A SUBSIDIARY OF RAYTHEON COMPANY

455 Sheridan Avenue, Michigan City, Indiana, Dept. 30-8

Circle Item 56 on Tech Data Card
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Before RCA's new solid-state silicon recti-
fiers hecame commerciatly available as
direct plug-in replacements for mercury
vapor and gas rectifiers, they had to be the

est. At stake was RCA’s reputation with
the broadcasters

How, after 1,000,000 hours of cumu
lative life tests on protolypes and satne
ocket plug-ins, RCA types CR2/3/8008,
CR2/41872N CR2/5/866A]3B28 are
available for high-rehability performance
in your oadcas! equipment.

Here are henchils you can count on
when you tse RCA Silicon Reclifiers:
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IRCA Electronic Coimponents and Devices, Harrison, N.J.
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1. NEW SOLID-STATE RUGGEDNESS—nothing
to vibrate or deteriorate.

2. INSTANT-ON—No warm-up time, no cool-
down necessity.

3. INTERFERENCE-FREE —No arc-backs, no
rectifier “hash.”

4. LESS TO MAINTAIN —Long life-
ments minimized.

5. LESS EQUIPMENT—No fitament trans-
former required.

6. SAME-SOCKET REPLACEMENTS—Type
numbers identical to those of your present
meicury vapor and xenon rectifier types.
RCA Silicon Rectifier plug-ins are available
only through your RCA Industrial Distributor.
Call him tor price and delivery information.

replace-

The Most Trusted Name in Electronics
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