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Ganon offers the perfect zoom lens

for the camera of your choice

P10 x 208!

PVIOx 168

More and more people are discover
ing how significantly superlor
Canon Zoom Lenses are for TV
broadcasting purpeses. Their
outstanding color characteristics
even in dim light, is one of the
many reasons why Canon was
chosen for telecasting the Munich
Olympics
Canon's wide range of excellent

m lenses encompass three
types of operation control

arvorized, via flexible cables

d by effortless push-pull rod

trol. And it can be attached to
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P17 x 3081
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fit and operate with any make of
TV camera

Shown on this page are onty a few
examples of the quallty lenses
Canon has available to more than
meet your particular demands.
Specify Canon to stay ahead
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Apart from the above, Canon has

available TV zoom lenses for 3* or

4-1/2" image orthicon cameras
and can also build special lenses
to fit your requirements.

Canon

U.S.A, (Phone) 510.488.0700 @ CANON U,5,A,, INC.: 487 Fullarian Ava,, Blimbuesi, lllinel®
® CANON OPTICS & BUSINESS MACIINES CO.. INC.: 3113 Wilahlre Bivd,. Lo Ahgelss, Califoenla 90008, U.S.A. @ CANON AMSYERDAM
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1is is the new, unique Setchell
arlson 10-inch monochrome

4eo0 monitor...the only profes « QOO
‘onal-quality 10-inch monitor \’——

gives you 13% more viewing area than
iandard 9-lnch monllors; occupies only
¥a inches In rackmount confliguration.

is small and handy, but able 1o do gian{
ity. Use it for broadcast studios, industrial
onitoring, surveillance, remote Installa
sns, medical, VTR display, educatjonal
nd many other applications.

ou'll find the picture quality always superb
norizontal resolution 640 lines or beller),
ne rellabllity factor amazing, the weight
ractically nothing (15 pounds), and the cos!
nodest,

ine hundred percent solid-state circultry

assures you maximum periorm
ance and stability, low powei
cdrain, and a minimal heat factor
Setchell Carlson UNIT-IZE D"
plug=in cireuit modules make maintenance
a breeze

At $199, it is the lowest-priced Amerlcan
made monitor of comparable size, and |s
available in single or dual rackimounts

fake a giant step forward asl your
Setchell Carlson dealer for more ipforivia
tlon, or write to us, Remember SETCHELL
CARLSON, whera quality |s a tradjtion

SC ELECTRONICS, INC.

A SUBSIDIARY OF AYDIOTHONICS CORPORATION
530 BIh AVE. N-W. ST, PALL, MINNESOIA 66112
PHONE (612) 639.3131

Diraly Nymuar 4 en Readgr Reply Oard
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The technical journal of the broadcast-communications industry

14 Minimizing Video Tape Errors. An Ampex engineer spells
out the keys to video tape errors and gives adjustment
suggestions in a depth study of errors that can be operator
corrected. Daniel Esterly

26 NAEB Goes To Las Vegas. National Association of Educa-
tional Broadcasters prepare for their 48th annual convention
in the wake of CPB resignations. Ron Merrell

30 We Were Blown Off The Air! Continuing coverage of burgla-
ries and vandalism at stations and how to protect your sta-
tion against this problem. Includes schematic of unique
warning system. Donald A. Littleton

34 Quality Control in the Recording Booth. A reminder by BE’s
maintenance editor of what is needed in the booth. Pat Fin-
negan.

38 Reviewing Our EBS Status. The OTP has suggested their
plan, now a manufacturer discusses warning systems from
the opposite side of the fence. Stephen A. Russell

41 A New IC Approach Audio Power. Our solid state editor puts
the spotlight on a unique 1C advance that could affect all
broadcast systems. Walt Jung

49 Eliminating Tape Reverse Dead Air. System and schematic
fc_)r modifications that will help eliminate some of that dead
air time when reversing large reel tapes. Wayne Sung
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If you are considering TV automation for your station, write for our new detailed bro-
chure describing the APC-2000 Automation System and Associated Master Control
Switching equipment. GVG Computer-Controlled Systems are supplied in building block
form. This feature allows users to start with 15-event break capability, which can be ex-
panded at a later date to provide a full day’s programming with automatic logging.

THE GRASS VALLEY GROUP, INC. A&

SOLD EXCLUSIVELY BY GRAVCO SALES, INC.

6515 Sunset Blvd, Station Plaza East 125 South Wilke Road Redbird Airport 1644 Tullie Circle, N, E.
LOS ANGELES, CALIF, GREAT NECK, N.Y. ARLINGTON HEIGHTS, ILL, DALLAS, TEXAS ATLANTA, GEORGIA
(213) 462-6618 {516) 487-1311 (312) 394.1344 (214) 330-1245 (404) 634-0521
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DIRECT CURR
FROM D. C.

OCTCBER, 1972

.
=

by Howard T. Head

Field Strength Measurements Ordered in CATV Hearing Case

In a case involving priority of carriage of broadcast signals b
a CATV system in the mountains of Pennsylvania, the Administrati
Law Judge (see below) hearing the case has ordered a joint field
strength survey to be made by the cable system and by the tele-
vision broadcast station claiming carriage priority. This unusua
step was taken after consulting engineers for the cable system
and the television station submitted independent field strength
surveys reaching diametrically opposite conclusions as to the
actual grade of coverage provided by the station to the communit

The controversy arose from the fact that the measurements taken
on behalf of the television station showed significantly higher
field strengths than those taken by the cable system. Both
consulting engineers employed a technique proposed by TASO (the
Television Allocations Study Organization) for scientific purpos
but the use of the TASO method leaves considerable judgment to
the engineer making the measurements, especially in rugged terra

The results of the joint survey should prove interesting. The
TASO method is specific with regard to equipment and techniques,
but there may be some difficulty in obtaining agreement between

two competing engineers as to the actual locations at which the
measurements are to be made.

Short-Spaced VHF Television Application Filed for wWashington,

The licensee of the Washington, D.C. educational television sta-
tion on Channel 26 has filed an application for "experimental"
operation on Channel 12. The operation would involve co-channel
mileages of 97 miles and 123 miles to the two nearest stations
on the channel, compared with a minimum requirement of 170 miles
in this zone. Adjacent-channel mileages of 35 miles (60 miles

required) to the Ch. 11 and 13, Baltimore, Maryland stations are
also involved.

BROADCAST ENGINEER
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(Continued from page 4) m

i i B

The use of a directional transmitting antenna with precise carrier
offset is proposed in an attempt to minimize interference to the
co-channel stations. Neither of these techniques is effective,
however, in the case of the adjacent-channel Baltimore stations, 4
which are regularly viewed in the Washington area and whose city
grade contours extend past the Ch. 12 transmitter site.

The application for an "experimental" license bypasses the usual :‘
two-step process of first assigning the channel and then selecting
a licensee, thus effectively foreclosing any other applicants

who might find Ch. 12 in Washington, D.C. a good channel to
"experiment" with.

Composite Week Announced

The Commission has announced the following "composite week" for
broadcast stations whose licenses expire in 1973:

Sunday October 17, 1971
Monday August 16, 1971 ‘
Tuesday February .1, 1972 *

Wednesday December 1, 1972

Thursday January 27, 1972 {1
Friday April 28, 1972 1
Saturday March 18, 1972

Short Circuits

The Commission has granted several waivers of the Rules to permit
unattended operation of single-hop STL transmitters; unattended
operation of multiple-hop STLs is already permitted by the Rules...
A "wireless microphone" vendor has requested authority to use
frequencies in the VHF television broadcast band...The Commission
has authorized a 10-Watt VHF television translator east of the
Mississippi River...The Commission is doing a brisk business in
FM translators...The Commission has defined "prompt" suspension
of the operation of translator stations (Sections 74.734(a) (4)

and 74.1234(a) (4) of the Rules) as being within 30 minutes time...
The Civil Service Commission has decreed that the approximately
600 Hearing Examiners in Federal Agencies, including the FCC,
shall be known as Administrative Law Judges ("We can't give you
any more pay, but....").

6 BROADCAST ENGINEERI
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If you think that one line of
vaniable vacuum capacitors

1S Just

youre right...

except for
three things.

. Amperex uses short duly cycle
| LONG LIFE BELLOWS — practically

\2. Amperex SH{OCK SUPPRESSING BRACE

J
4 shock level of 150 G’s at a
i

+ doubles the cycle-life of the capacitor.

permits capacilor to withstand

pulse widih of 11 milliseconds.

3. Amperex can supply EVERY CAPACITOR
IN ITS LINE with a CERAMIC
* envelope, increasing the

1 capacilor’s temperalure-handling

Fo

range from 85°C to 125°C.

Outside of longer cycle life, greater ability to with-
sstand shock, and increased temperature-handling capa-
icity, Amperex variable vacuum capacitors are probably
no better and no worse than the competition’s. They
‘are compelitively-priced and directly interchangeable
\with existing types, both electrically and physically. They
\are tested to exceed MIL standard 23183B specifica-

itions. And every capacitor shown in the Amperex cata-

dog with a glass envelope is available on request in a
“ceramic version.

r:tober. 1972

about the same as the next-

Application assistance on new or existing designs is
available. For data, including complete replacement
guide with prices, write: Amperex Electronic Corpora-
tion, Professional Tube Division, Hicksville, N.Y. 11802,

TOMORROW'S THINKING IN TODAY'S PRODUCTS

Amperex

| Sold through
i North American Philips Elecironi¢ Component Corporalion

Circle Number 7 on Reader Reply Card
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{Continued from puge 4)

The use of a directional transmitting antenna with precise carrier
offset is proposed in an attempt to minimize interference to the
co-channel stations. Neither of these techniques is effective,
however, in the case of the adjacent-channel Baltimore stations,
which are regularly viewed in the Washington area and whose city
grade contours extend past the Ch. 12 transmitter site.

The application for an "experimental" license bypasses the usual
two-step process of first assigning the channel and then selecting
a licensee, thus effectively foreclosing any other applicants

who might find Ch. 12 in washington, D.C. a good channel to
"experiment" with.

Composite Week Announced

The Commission has announced the following "composite week" for
broadcast stations whose licenses expire in 1973:

Sunday October 17, 1971
Monday August 16, 1971

Tuesday February .1, 1972
Wednesday December 1, 1972
Thursday January 27, 1972
Friday April 28, 1972

Saturday March 18, 1972

Short Circuits

The Commission has granted several waivers of the Rules to permit
unattended operation of single-hop STL transmitters; unattended
operation of multiple-hop STLs is already permitted by the Rules...
A "wireless microphone" vendor has requested authority to use
frequencies in the VHF television broadcast band...The Commission
has authorized a 10-Watt VHF television translator east of the
Mississippi River...The Commission is doing a brisk business in
FM translators...The Commission has defined "prompt" suspension
of the operation of translator stations (Sections 74.734(a) (4)

and 74.1234(a) (4) of the Rules) as being within 30 minutes time...
The Civil Service Commission has decreed that the approximately
600 Hearing Examiners in Federal Agencies, including the FCC,
shall be known as Administrative Law Judges ("We can't give you
any more pay, but...."). '
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If you think that one lme of
variable vacuum capacitors

s just about the same as the next-

joure right...

2xcept for
three things.

Amperex uses short duty cycle
L.LONG LIFE BELLOWS—-praCﬁCO”y
doubles the cycle-lile of the capacilor.

. Amperex SHOCK SUPPRESSING BRACE
permits capacilor lo withstand
shock level of 150 G’s al a
pulse width of 11 milliseconds.

. Amperex can supply EVERY CAPACITOR
INITS LINE with a CERAMIC
envelope, increasing the
capacitor’s temperature-handling

range from 85°C 1o 125°C.

Outside of longer cycle life, greater ability to with-
tand shock, and increased temperature-handling capa-
ity, Amperex variable vacuum capacitors are probably
o better and no worse than the competition’s. They
re compelitively-priced and directly interchangeable
rith existing types, both electrically and physically. They
re teslted to exceed MIL standard 23183B specifica-
pons. And every capacitor shown in the Amperex cata-

.2g with a glass envelope is available on request in a
eramic version.

‘tober, 1972

Application assistance on new or existing designs is
available. For data, including complete reptacement
guide with prices, write: Amperex Electronic Corpora-

lion, Professional Tube Division, Hicksville, N.Y. 11802.

Amperex

TOMORROW'S THINKING IN TODAY'S PRODUCTS

Sold through
North American Philips Electronic Component Corporation
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TP-1B
Tape Cartridge
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BROADCAST ELECTRONICS, INC.

— A Flimways Company

J 1Y v 1iNg. Md

Low Power Station
Needs Help

Dear Editor:

We had a territic problem with
our 250 Watt AM transmitter with
respect to arc-over in the PA sec-
uon, and also in the driver (the
driver problems were probably
feed-back from the PA). We have
done many things, checked all
connections for good contact, in-
stalled parasitic suppressors in the
PA and driver section, sprayed the
tuning capacitors with anti-corona
lacquer, neutrahzed, retuned, in-
stalled new antenna transmission
line, etc. The arc-over problem is
greatly improved although not
completely solved. Now we find
that the PA is overheating and
drawing too much current, and also
we are not able to get up to full an-
tenna current

| would appreciate hearing from
other engineers who have solved
this problem and can give us some
ideas.
Albert K. Nielsen
WORM
Savannah, Tenn

Equipment Needed

Dear Editor:

We are a new organization in
Ambherst Central High School, that
has formed a broadcast station.
Our signal is going to be carried
over Amherst’s Cablevision's (ca-
ble TV) weather station’s aural
carrier (Ch. 12 on the TV band).
We will be serving the cable audi-
ence in Amherst. Our big problem

WE DON'T PROPOSE
TO MAKE YOU
A BROADCAST

computer
expert in

But we will be happy 1o give you a
thorough indoctrination on our
STARCOM TV data processing system
In an operating environment. No one can
touch Sarkes Tarzian, Inc., competence
and experience in television automation

by computer. We invite you to pick our
brains. Call Jim Moneyhun, collect
1o arrange a date. AC 317/787-2211.

Arcle Number 8 on Reader Reply Card
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howur.

Sarkes Tarzian, Inc.
Bloomington, Indiana

=/
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Il that we are in need of audio
foadcast egquipment. For exam-
i2: cart machines, audio control
bard, turntables, reel to reel tape
{cks. patch panels, etc. 1f anyone
wuld donate this equipment we
wuld appreciate it.

Tom Atkins, Pres.
Amherst Central Bestg.
4301 Main Street
Snyder, N.Y. 14226

dlarm Plans Needed

2ar Editor:

!We are in the process of building
[arrier Interruption Alarm which
ill provide both audio and visual
stice when our carrier fails.
Although many sources have
ans for building a tube-type unit
lhich will provide this function,
= are interested in a solid-state
@rm

If any one has such a unit they
kve built. we would like to ““bor-
jw’" the plans,

Dean Sorenson
Gen. Mgr.

Radio Station KCCR
Pierre, S.D. 57501

iquipment Stolen

ear Editor:

We have recently had a piece of
yuipment stolen and would appre-
late it if anyone spots the equip-
lent to contact us.

The equipment was a QRK 8-S
ansole. serial 003030, Itis an eight
Mt mixer in a blue metal cabinet.
ine modification was made to the
thard; the earphone selector
witch was wired into the monitor
Tip Circuit.

Richard N. Cochrane
Chief Eng.

Pennsylvania State Univ.
304 Sparks Building
University Park, Pa.16802

in Comments

aar Editor:

1 have been reading for many
wnths in BE the comments re-
irding the term “*Engineer’”. and
‘ould like 1o make the ftollowing
hservations

Cienerally, all technical person-
¢l in Radio and TV facilities fall in
me of two classifications. Either

ictober, 1972

they are concerned with the " Op-
eration’’ of technical equipment or
they are concerned with the *'In-
stallation, Maintenance. or Modifi-
cation”’ of technical equipment re-
lative to FCC or Engineering
Standards.

Personnel who are employed to
“*Operate’’ equipment are not ex-
pected to install or maintain. or
Modify ' equipment. Personnel
who are employed to “'Install.
Maintain. or Modify™™ equipment
are more concerned with the
“Why' of the equipment. Hence.

the 'Engineer’”” who must know
the "Why'" of equipment are. by
this requirement. more highly
trained than the operator.

The FCC examines an applicant,
in my view. on his ability to " Oper-
ate”’ equipment, thus the "Opera-
tors License'". If the Commission
were 1o examine an applicant to
determine his “'Engineering’’ abili-
ty an entirely new examination will
be needed. | would like to see the
Commission devise a ‘*Broadcast
Engineers’™ examination of this

{Continued on page 10)

From =10°

to :0.3°

seperates the men from the boys

k
b

=

e

With Microwave widths becoming narrower
and narrower , .. the tower becomes more
important, since deflection tolerances have
gone from *10° to 30.3°. A long time ago
we at Stainless started designing towers by
computer, and, man—what a difference that
makes now!

Every Stainless tower is computer designed.

g'l'afnless, inc.

[ 5

2. W Ay

o B

Tl
i T T

We don’t ask for any compromises. We just
feed the requirements into our computer
and out comes a tower designed for your
job. We're glad to see requirements tight-
ened up. It gives our towers the edge we've
been talking about for years.

Now, when it's a must, we don't have to

play “‘catch-up” ball.

North Wales, Pennsylvania 19454
Telephone {215) 6994871

In Canada: Walcan Ltd., Toronto 12, Ontario.

Circle Number @ on Reader Reply Card

www.americanradiohistorv.com



www.americanradiohistory.com

Letters
Yo u R B EST (Continued from page 9)

nature, perhaps the IEEE broad
cast section could set-up a commit.
tee 10 devise an examination thal
the FCC would adopt. May | als
point out that an “"Engineer’’ ir
addition 10 his detailed 1echnica

knowledge of complex equipment
must also be a skilled mathematj

Clan

Arthur P. Dietl
125% AM MODULATION [RREET ==
: Georgetown University

Washington, D.C

Seeking Information

Dear Editor:
| would like some information on

using an older modulation monitor

to read the new higher positive
CCA AM TRANSMITTERS peak AM modulation now permit-
ALL CCA AM broadcast transmit- ted
ters from 250 walts to 50KW are I know from experimenting,
designed to modulate on a con- what | can do with one I have. By
tinuous basis at 125% with full offsetting the “*carrier’ to 80 per: ¢
frequency response, minimum cent instead of 100 percent, the

; ; P percentages are actually 100 when
distortion and negligible effect reading 80, 110 when reading 98

on tube life. etc

Name withheld by request

Editor’s Note
It you have any information
and would like to help, write to
Ron Merrell, Editor, 1014 Wyan-
CCA AM MONITORS dotte St., Kansas City, Mo. 64105

CCA AM monitors can simulta- 1
naously monitor both positive and the letters will be forward-

and negative peaks to assure ed.
you of the loudest sound and

still conform with FCC limits!! TK'30 MOdiﬁcations

Dear Editor:
Our school district has acqu;re_d
CBS AM VOLUMAX two used RCA TK 30 Image Orthi- &
This device. in conjunclion with con Cameras. They are in working
CCA transmitters, permits you order, but [.am sure that there are
iprautomatically sel your addio modifications that can be made on
gain to achieve 125% peak » . i
positive and 98% negative the units to improve their perfora:
modula!ion e l.he highest ance.
g‘é’g”'a“"" permitted. by the I would appreciate receiving
ideas from other engineers.
Commercial television statiof

CCA ELECTRONICS CORPORATION are beginning to make this type of

a Avas 1 oratad
GLOUCESTER CITY, NEW JERSEY 08030 - (609) 456-1716 iy ";‘:,;“)“‘l';"fd‘f;f,‘ﬁfnf;f"i,,stiw.

Canadian Subsidiary: tions.
CALDWELL A/vV EQUIPMENT CO., LTD. Robert W. Hamilton
1080 BELLAMY ROAD, NORTH Television Engineer’
SCARBOROUGH, ONTARIO, CANADA Beverly Hills Unified
Phone: (416) 291-5595 School Dist.
NO. 1AM & FM 255 So. Laksy Dr/
Beverly Hills, Calif. 90212

on Reader Aeply Card
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WDUSTRY NEWS

ndustrial Television Societies Merge

The Presidents of the Industrial
tlevision Sociery and the Nation-
*1 Industrial Television Associa-
wnjointly announce agreement
s been reached in principle on
+: following:

1. The two professional industri-
itelevision user groups will merge

o a single new organization.

2. The effective data for the
gerger will be January 1, 1973,

3. A joint merger committee has
en established to work on a new
cnstitution. bylaws and organiza-
bn.

4. A new name has been agreed
won in principle for the emerging
sganization. A clearance search is
fing made. The announcement of
= new organization's name will
1 made in the near future.

§. The first national conference
of the new organization will be held
next March 28, 29, 30 in Washing-
ton. DC at the Shoreham Hotel in
coordination with the equipment
exhibition of the National Associa-
tion of Broadcasters. Regular
meetings and seminars by individu-
al ITS and NITA groups will be
held at regional and local points
throughout the US and Canada this
summer and fall.

6. The current presiding officers
of the two organizations - ITS
President Joe Gorman. Moore
Business Forms. Niagara Falls.
NY and NITA President Ed Pal-
mer. New England Telephone
Company, Boston. Mass - will be
working together on all aspects of
the merger.

7. The agreement for the merger
will be communicated to the indr
vidual. service company. and sus-
taining members of both organiza-
tions and is subject to ratification

Following the meeting ot the
principles of the two organtzations
on June 19 in Chicago. the an
nouncement of the merger was
simultaneously made an June 20 by
NITA President Ed Palmer in Bos-
ton and ITS President Joe Gorman
during the banquet of the ITS In
ternational Conference then in ses-
sion in Chicago.

Commenting on the merger. Ed
Palmer said. "One of the immedi-
ate steps we will take i1s to have
NITA and ITS members begin to
meet with cach other in their re-

(Continued on page 12)

f%ﬁ'ied...?
_About Proof’ of Performance ?

Forget it! Here’s the ACCURACY you need in ONE box

; The AILTECH"F 380A audio sine generator combines all

™

-
-

—Of FASon SR CRCALATER

the features you need in one compact instrument.
Designed for professional recording and broad-
cast engineers, it is easy to maintain com-

plete station speech, network and trans-
mission equipment. The F380A features
jow distortion balanced output with a
hum level <100 dB below zero. It's
calibrated 110dB output attenuation and
selectable impedances eliminate need for
matching transformers. You get it all in
one box for $825.00. If you're concerned
. about that next station test, the answer is
the F380A audio sine generator, . for

—&|

Model F380A z
SELECTABLE worry-free performance. N
OUTPUT IMPEDANCES ® Balanced 150/600 ohm output for versatility
20 Hz to 20 KHz HUM LEVEL @ Built.in voltmeter for easy monitoring

FREQUENCY SPAN 100 dB BELOW ZERO

® Compact and lightweight — only 5%" high
® All solid state for greater reliability

AITECH[Cc

For more data write: A CUTLER-HAMMER company [TETITONG
19535 E. Walnut Drive City of Industry, CA 91748

110 d8
QUTPUT
ATTENUATION
- OUTPUT VOLTMETER
TOTAL DISTORTION

CALIBRATED IN
VOLTS AND dp LESS THAN 0.1%

SOLID STATE DESIGN

\\( * formerly Microdot - is a new Cutler-Hammer Co.)

Circle Number 11 on Reader Reply Card

11

lctober, 1972 WwWw.americanradiohistorv.com


www.americanradiohistory.com

Industry News
(Continued from page 11}

spective locations.” Joe Gorman
said, At this point forward we no
longer think of curselves as two
separate organizations - Ed and |
are 1n complete agreement on
this.”

The Industrial Television Socie-
ty (ITS) and the National Industri-
al Television Association (NITA)
were established 1o mceet the pro-
fessional needs of business. corpo-
rate. and industrial television spe-
cialists.

The ITS was founded i 1968 in
the San Francisco area and has
developed an emphasis on strong
locai chapters of which the most
acuve mclude San Francisco, Tul-
sa, Denver. Chicago. Philadelphia
and Western New York state. The
ITS has held national and local
meetings, published a newsletier
and has become particularly noted
for its annual International Video-
tape Competition now in its fourth

year.

| 1x305C =5 decks

call for complete Information:
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Multi-Gartritoe Decks
Grow with Your Needs!

2 x 305C 10 decks

Mix and match these new SPOTMASTER multi-cart decks. They're de-
signed to meet your needs today, and grow with them tomorrow.

Look at our 303C and 305C Mini-Decks. Space-saving.combinations
of 3, 5,6, 9, 10 and 15 decks accept type A carts. Slightly wider is our
MIni-603C (not shown), accepting both type A and B carts, three decks
to a unit, six decks to a compact rack.

All these mini-giants feature plug-in, modular, solid state construc-
tion with separate audio amplifiers, selectable output level {
+8), logic switching, and many more features. They're ideal for manual
operation or programmed automation systems.

Save still more money with our time-tested Fiver*Spot and Ten«Spot
multi-cart players. You can even get plug-in record modules. Write or

BROADCAST ELECTRONICS, INC.

A Filmways Company
8810 Brookvllle Road, Silver Spring, Maryland 20810 + (301) 588-4983

—

3 X 305C = 15 decks

10, 0O,
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Until such time as the new namy
and organizational structure j
announced. contact may be mads
with the organizations through Jo
seph A. Gorman, ITS Presiden
Moore Business Forms, Inc., PC
Box 542, Niagara Falls, NY 1430;
(716-285-7891) and Ed Palmer
NITA President, New Englana
Telephone Company, 185 Franklin
Street, Boston, Mass 02107 (617
743-5310).

Fairness Doctrine
Getting Another
Smoke Test

In its first action in the Fairness
Doctrine Inquiry, the FCC has
declined to apply the equal oppor-
tunities policy to Presidential
broadcasts not covered under Sec-
tion 315 of the Communications
Act (use of broadcast facilities by
candidates for public office}
(Docket 19260).

The Commission also suggested
revision of the equal opportunitie$
requirement so as to make it appli-
cable only to major party candi-
dates. It would include in this cate-"
gory, any candidate with signifi-
cant public support. It urged Con-
gress to adopt a proposed amend-
ment to Section 315 which would
limit the applicability of the equal
lime provision in partisan general
election campaigns 1o major party
candidates.

The action by the Commission
was in connection with Part 1V of
the Commission’s overall inquiry
into the Faness Doctrine, Part ['Vi
is concerned with the application of
the Fairness Doctrine to politicals
broadcasts. The purpose of the
overall inquiry is to determine
whether policies derived from the
numerous case-by-case rulings in
the fairness area should be retained
or modified.

The Commission said that it
would ordinarily have considered
the issue of the Fairness Doctrine
as it relates to political broadcasts
in the context of revisions made in
the general fairness area, but that it
had expedited its consideration of
this part of the inquiry in order to
dispose of it well before the start of

BROADCAST ENGINEERING, .
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< general election period. It said
uit, if necessary. it would re-ex-
aine the report in light of later
sisions in the other parts of the
juiry

Spokesman Selection
In applying the Fairness Doc-
me, the Commission pointed out,
has traditionally required licen-
=s to afford reasonable opportun-
4l for the presentation of contrast-
w views on controversial issues of
gblic importance. The licensece
us heen given ‘‘wide discretion™
uselecting the appropriate spokes-
an, format and time for the pres-
station of opposing views, with
o exceptions, the Commission
tted.
Under Section 315 of the Com-
mnications Act, licensees are
iquired to afford equal time to
izally qualified candidates, and
dder the political editorializing
des, the licensee must atford a
asonable opportunity for a candi-
ite or his spokesman to respond
men the licensee has opposed him
{ supported his opponent In an
ditorial.
‘Under the so-called Zapple rul-
&, the licensee's discretion was
irther limited. In that ruling, the
mmission held that when a li-
ansee sells time to a candidate’s
ipporters or spokesmen, during a
tmpaign, to urge the candidates
ection. discuss the issues, or crit-
1ze an opponent, then the licen-
e must afford comparable time to
= spokesmen tor an opponent.
ree time need not be aftorded to
spond to a paid program.

pemnaELS

Tv  SHows RATINGS
- =

TS Ak IN BOW YOU LOOK AT 1T

\ctober, 1972

Welcome To All Views

With respect to a contention that
quasi-equal opportunities should
be applicd to Presidential broad-
casts not involving Section 315, the
Commission observed that the is-
sue is not whether the American
people shall be reasonably in-
tormed concerning the centrasting
viewpoints on issues covered by
Presidential reports. since the Fair-
ness Doctrine applies in such situa-

tions, but rather "whether some-
thing more—something akin to
equal time—is required.”” It said
that it welcomed all efforts by -
censees to present contrasting
viewpoints on issues covered by
Presidential addresses, but the is-
sue ‘‘is not what programming
judgement the licensce makes in
this area. but, rather, whether
there should be an FCC require-
ment.”’

NO SALES PITCH...JUST FACTS

ENGINEERING DATA

tAlﬂi:HlLD/:"—'——-‘n=E.Ns

MODULAR RECORDING CONSOLES
AND INTEGRATED CONTROL MODULES

FAIRCHILD SOUND EQUIPMENT CORP.
A ROBINS INDUSTRIES CORPORATION
73 AUSTIN BLVD., COMMACK. N Y. 1726
15161 5435200

MODULAR RECORDING CONSOLES AND INTEGRATED CONTROL MODULES

INPUT MODULE, FICM
OUTPUT MODULE, FiCOM
MONITOR MODULE. BICMM

“With the FAIRCHILD ofigingl lmegrated Control Moauls system you can hava compista recording
onsokes with only three differsnt Plug:in modulas, consolis with custom features Ihal you select at the
peicy of a “Standard” wired-in unir. Eech compact “packaged” tnput and output module is & complets
and our} ss mmply s e household plug giving the unite

speceiing channel The madules plug |
wemenduus sconamic and wrviee ad e

can be warted With & few channels and gradually espanded. or
one ancther my ProgramMING fequIres
nd sfliciency becaue of the close protimity of compunents Down time for tasting

mineied by the plug-in featur

An unuvial teatute avedlable only fcom FATRCHILD is the option of aliminating functiont nut iesded
for a wecthe channel or appheation at a reduction tn coet, sach module being adaprable for your avect

use and yuu pay oaly for the funchons you need

Wilitaing the late in solid viate circuitry and the highral quality compunents, the FICM modules ere

27 wide, with all iNpul Bnd OUIPUL conNections oft
wd wnd filled Jor lifatime use withou! wesr, Stendari
upphied lo MBICh your ttudio decor. The modules are

packaged on & Formica covered stip 1 ®
blue ribbon™ connerio. ANl merkings
11 walnut geain, bul almost any color « Py
abie individually, in “alt™ lorm wnth consols shell,

The FICM mput module
lavel signal
post acho feeds, o

PEATURES

s INPUT LEVEL SELECTOR SWITCHES & PADS ——sithst high laval or mic lavel, bath jeading

Mo input trencformey through switchahle 10 db padl,

® INFUT PREAMP - with 50 4b gain and 4 18 dbm cutput capabifity. Distartion lam than { at
ar

any frequensy ot level tlow overluad po
& INPUT FADER — slids wie 1ype

post

or 81 s complate fectory wirad consnle,

oiiher m
une for furthae diisibution Egualisation, pre-

provided with or without cue
40 db warking range, {LUMITEN light controtied atienusiet available

. * ECHO FHED & ECHO FEED CONTROL, avsilabls o0 pre

posL-atianuaro: ¢ basis through pra

[v.wq ONINIINIONT BRISSE

ministurised sahd s1ate

ocess os line

STINAON TOULNOD AILYADILNI NV
SITOSNOD ONIQHODTA HVINTOW

NO SOFT SELL...NO HARD SELL...JUST FACTS TO HELP SOLVE YOUR AUDIC

PROBLEMS, ECONOMICALLY.

STANDARD CONSOLES, CHANNEL MODULES,

CUSTOM BUILDING BLOCKS, OR COMPLETE SYSTEMS. FAIRCHILD/ROBINS'
NEW ENGINEERING DATA SHEETS GIVE YOU THE WHOLE INNOVATIVE STORY.
WRITE OR PHONE GEORGE ALEXANDROVICH, VICE PRESIDENT, 75 AUSTIN
BLVD., COMMACK, L. I., N, Y. 11725, (516) 543-5200.
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Minimizing picture errors
in television recordings

By Daniel D. Esterly*

When we observe picture errors
or instability during quadruplex
transverse rotary head operaton,
there are often ways that we can
minimize their effect. Also, by
knowing more about how they are
created, we can sometimes take the
necessary steps to avoid their ap-
pearance

Errors such as once-around, §
band, one-line hue shift, engage-
ment and height errors all remain
stationary 1n the piciure. Another
group of errors appear 10 move—
waterfall, worming and microphon-
ics. Others produce record and
playback instability such as jitter
and chroma flutter

I'he purpose of this report is (o
discuss these imperfections and to
describe what we may do about
them

TAmtec Corrector Error Signal,
Engagement Error,
Guide Height Error

A good way to observe these
errors 1s 1o run the Amiec
corrector error signal into a scope

*Senior Engineer, Sustaining Engineering
Section, video Engineering Dept Ampex
Corp.. Redwood City, Calif

Fig. 1 Engagement error of 60 nanoseconds. The female guide

must be moved in to correct this error

14

and set the sweep speed to display
all four bands on the screen (see
Figure i). Four bands are best to
start with, since they represent one
revolution of the drum (head
wheel) and the passage of all four
heads tips is represented*. With
the vertical gain set to 50
millivolts/centimeter, we see 60mV
of an engagement error. Since one
volt of this signal is equivalent 10
one microsecond of error, 60 mV
represents an error of 60 nanose-
conds (ns). To correct the error
shown in Figure 1 we would move
the femate guide (guide block) in
until the scope presentation looks
like Figure 2. If the right end of
each band is lower than the left, the
guide must be moved out to correct
the error.

Figures 3 and 4 show a playback
condition where the female guide is
too high and too low, respectively.
The guide height control is adjust-
ed to correct these errors.

Repositioning the female guide,
as described above, is standard
procedure when we are getting
ready to play back a pre-recorded
tape or when we are setling up a
head with an alignment tape

What if we have set up our video

www.americanradiohistorv.com

head and machine carefully t
make a new recording, and upo
completion of the recording a
rewind, we observe height a
engagement errors on immedial
playback? Well, up 1o three kinc
of things may have happened.
First, if the video erase head «
the recorder was used 10 erase th
tape during this recording, the 1ap
was heated up. During the recor
mode, the erase head current bs
gins to heat up the video erase hea
until an equilibrium temperature i
reached in approximately five mir
utes. While the erase head is on,
portion of this heat is transferred
the tape where, under the influene
of the tape tension, the tape begin
to stretch a little more than usua
Stretching along the tape lengt
causes a shrinkage across its widtk
compressing the video informatio
recorded on the 1ape. This actio
apparently continues until the tap
is stored on the takeup reel. Upo
playback, the time relationship ha
been changed, causing engagemer
and height errors to appear. Th
female guide must be moved in ani
up to correct this 50-100 ns of et
ror. To avoid this problem you ma:
disconnect the video erase hea

Fig. 2 Negtigible geometrical error is observed here on Amte
error signal.

BROADCAST ENGINEERINC
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Tracor’s

CRevolutionary”

ree-I he¢People
g 570).4

Frees engineers from slavery. Eliminates co-channel or
skip interference. Provides larger audience with better reception.
Gives your advertising manager more ammunition. Major
network affiliated stations are now using Tracor’s
revolutionary 6500 Visual Carrier Generator System.
Join the FCC approved movement now.

’ “Revolutionary” |~ al¥
“Free The“Feople
“Box
<] would like to know more about the Tracor
6500%Visual Carrier Generator System. = o I

Name — ———— - =

Position ——— - ——— -
Company — -

AdAross mm o ———— e
City State Zip Code, Tel,

B Tracor Inc., Industrial Instruments,

g P {6500 Tracor Lane, Austin, Texas 78721
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and use bulk erased tape during
record.

Second, if the rotary head is cold
when the recording is started, the
playback of a 30-90 minute record-
ing will show a combined height
and engagement error of approxi-
mately 130 ns. This will be ob-
served if the recording made with
the cold head (at the beginning) is
played back with the warmed up
head.

The problem here is that early
model rotary head motors operate
at a temperature 20° F higher than
ambient. While the motor is heat-
ing up, over a period of 20 minutes,
the dimensions of the rest of the
head assembly are changing. The
motor increases in height, effec-
tively lowering the guide, and the
base plate grows, moving the guide
out, away from the tape. These
changes may be corrected by in-
creasing the height and engage-
ment, Warming up the head for 15-
20 minutes prior to recording will
reduce these effects, More recent
head designs have eliminated this
motor problem,

Third, if during the playback of a
prerecorded tape the engagement
error observed on the scope
changes when the tape is stopped
and then played again, the female
guide is not returning to the same
position. Frequently, this problem
is due to the female guide parts in
sliding contact with those on the
base plate. A small amount of lu-
bricant spread over the contact sur-
faces usually corrects this defect.

Once-Around Error
{Four Band)

A once-around error is the kind
shown in Figure 5. Notice that all
four bands are involved, indicating
that this occurrence takes place
over one complete revolution of
the drum. The error is shaped like a
sine wave and may or may not have
other errors superimposed upon it.
The once-around error rate is the
head motor rotational frequency,
240 Hz, and may appear as the re-
sult of head motor used and the
mechanical or electrical balance of

*See appendix 1, for glossary of

terms used in this report.
+TM Ampex Corporation.
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the rotor.

Mechanical unbalance may re-
sult from adjusting the balance
screws, resoldering the rotating
terminals or striking the drum
during rotation. A recording made
with an unbalanced rotary head
will show a once-around error
when it is played back with a dif-
ferent head,

If the unbalanced head described
above uses a hysteresis synchro-
nous head drum motor a recording
made and played back with the
motor kept running will show vir-
tually no once-around error. If the
motor is stopped before playback,
however, a once-around may ap-
pear. The reason for this is that the
rotor becomes magnetized and
locks in at a different point each
time the motor is started. The un-
balance causes a 240 Hz vibration
to be superimposed upon the infor-
matien laid down on the tape
during record. During playback. if
the 240 Hz generated by the unbal-
ance is in phase with that recerded
on the tape, no difference or error
appears. If the motor has been
stopped before playback, the phase

Fig. 3 Guide height error of 30 nanose-
conds is produced when guide is too
high.

of the 240 generated during play-
back may be different and a differ-
ence will appear as an error.

Now, if you continue stopping
and starting the motor, lock-up will
eventually occur close to the point
where the originalrecording was
made and the error will again be
minimized. The once-around error
observed upon playback may also
be minimized by stopping and
starting the motor during the play-
back of tape recordings made on

www.americanradiohistorv.com

other machines and heads of i}
same lype. |

Severely unbalanced heyg
should not be used because of
error produced and the possihi
of damaging the motor bearings,

Unbalance of the three ph
excitation running the motor ¢
tributes to once-around errg
Some video machines (VR-I
permit the overall amplitude
each phase amplitude to be varj
During a troublesome playback
you may waltch the Amig
corrector signal and try adjustij
these amplitudes for a minimu
error.

Other machines have horizo
stability controls. Once-around ci
be minimized by tuning these (VR
1200, VR-2000).

Band Error, S Band

Band error refers to irregularitie
observed in the Amtec error signg
within one band or head pass. (58
Figures 6 and 7.) With the enguge
ment and height controls adjustes
for minimum error, a peak-to-peil
measurement is taken to descrit
this error.

S Band Error

An error within one band havin
a sine wave shape or appearing i
an S upon its side in the Amig
corrector signal is an S band error.

S band error becomes trouble
some above 40 ns when playil
monochrome recordings withol
time-base error correction. Th
vertical lines in the picture |
like worms, since the S shape @
each head pass joins with the othe
bands to form continucus wa¥!
lines. This error is more =serial
during a color playback when m
velocity error compensation ¥
available. Playback of a color b
recording shows each band of
magenta bar with hues that vif
from blue through magenta to
As the amplitude of the errar it
creases, the hue shift gets worse.

In addition to those paramelgR
controlled by the factory, there ai
a few things that may be done It
help reduce the magnitude of thi
error.

The first of these is to keep 1
female guide surfaces clean. Mei
ly rewinding and playing back !

BROADCAST ENGINEEHIE
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Full time...air time

with Gates dual TV transmitters

1 St. Louis, Des Moines,
hiladelphia, Jacksonville and soon
dew York City, Chicago, San Francisco
nd Tampa, Gates dual VHF television
‘ansmitters, operating in parallel,
rovide complete redundancy for
aximum on-air time.
ecause, only Gates provides switchable
odulators, switchable low-level VSB
nd switchable color correction for
00% redundancy.
one transmitter should fail, its
luplicating twin keeps you on the air.
vnd full time — air time is just one of the
dvantages of parallel operation.
or full time — air time there's really
‘0 parallel to paralleling
‘or full details, write Gates Division,
flarris-intertype Corporation,
Juincy, lllinois 62301

| HAENTE

T TR

l'ill-—-'i‘-ll-l

RF switcher and diplexer for Gates dual TV tra

GATES

A DIVISION OF HARRIS- INTERTYPE

www.americanradiohistorv.com
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tape just recorded is often enough
to cause an § band error of 10-20
ns. The error appears because of o
minute tape oxide buildup on the
guide surfaces. collected during
tape mation. Dirty tapes. or thase
that have been heavily used. tend
to cause greater accumulations on
the guide.

Several broadcasters re-certify
cach roll of tape before using it for
program recording. This inspection
and the subsequent tape cleaning
or at least the rewinding helps to
clean some of the loose material
from the tape. If you do not re-cer-
tify yvour tape. a quick wind and
rewind. together with a careful
cleaning of the guide before record-
ing will help. If your operation
does not permit this, cleaning the
guide before each recording or
playback will reduce the problem.

Accumulations of dirt and ovide
on the guide surfaces change the
shape of these surfaces and pro-
duce the S band error. If the female
guide vacuum level decreases. the
effective guide radius will change
and this wili produce both S band
and engagement errors. The play-
backs will alse be less stable. if the
vacuum level is low enough. The
machine and head vacuum lines
should be blown out and the filters
cleaned at regular intervals.

Third. the tape path on the ma-
chine is important. If the pathis
changed by changing the stationary
head positions (video erase head,
audio/cue head assembly) the inter-
changeability of recordings be-
tween machines will be jeopard-
ized. Typically, moving one of
these heads 0.060 inch for greater
or less penetration into the tape
will produce a 30 ns S band error.

IT" a change to the recorder tape
path is contemplated. it would be
useful to make **Before and After™
recordings to insure that errors are
not produced by that change.

Hook Error
One-Line Hue Shift
When one end of each band in
the Amtec corrector signal is bent
away from the rest of the band, we
have a hook ar one-line error
(Figure 7)., In a black and white
picture. the vertical lines are inter-

October, 1972

rupted by a hook on each band. In
a color bar picture. one end of each
band of the magenta bar is shifted
to u red or blue hue. Normally,
only one line is affected, making
this a one-line hue shift.

There are three sources of this
error that are under your control:
One of these factors is the differ-
ence in tip projection {TP) between
the rotary head that makes the rec-
ording and the one that plays it
back. A one-line error begins to
appear when this difference in TP
exceeds one mil (0.001 inch) and
becomes more objectionable if the

Fig. 4 Guide height is too low, producing
30 nanoseconds of scalloping error.

Fig. 5 Once-around error of 60 nanose-
conds shown here is caused by mechan-
ical unbalance of the rotary head.

difference becomes greater.

If a one-mil head is used to play
back a recording made with a
three-mil head. a blue line error
will appear in the picture on each
band of the magenta color bar. If
the above heads are exchanged in
record and playback. a red line er-
ror will be observed.

Second. as the rotary head is
used. both the tips and the drum
holding the tips wear down. The
drum wears more in the region just

www.americanradiohistorv.com

preceding each tip than in ath
areas, and wear up to 0.3 mil is
unusual during the life time of

existing head. Since the drum, ti
tape and the female guide arg

involved in preserving interchang
ability, a recording made with
new drum and played back wit}
worn drum will exhibit a blug.j
color error.

While the hook or one-line eft
is not usually objectionable i
monochrome picture because of
relatively low amplitude, it m
become a problem of the first ma
nitude in color. Neither time-hbg
nor velocity compensation can ¢g
rect this error.

However. there are two thin
that we can do to minimize th
problem. First. we may be able
switch down to the second lii
(using the Tac Phasing or Switch
controls). If the hue-shift isr
stricted to the first one or two ling
we can reduce the effect in the pi
ture substantially.

Second. we can use heads havii
about the same tip projectiy
{within one mil) for our work. Ty
ically. heads with the same TP w
have about the same drum wear.
a bad case is observed, we may i
interchanging heads. For exampl
if there is a bad blue-line error, ¥
might try a playback head having
higher TP.

So far, the one-line errors d
scribed are those that have the i
turbance at the beginning or i
end of each band shown in the ¢
ror signal. It is also possibie
have a hook error originating attl
end of each band. This error
produced by a difference
control-track head penetralit
between the record and play hik
heads. Normally. the penetralii
difference must be unusually laf
1o observe an error and if the paft
tration is too light, the playbal
control-track signal is usually !
low that playback is difficul
Readjustment of the control-1ris
head penetration will remove !
reduce this error, but the longiiuk
nal control-track head position ¥
be changed in the process and W
require resetting.
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fituration Banding, Low Tip
Projection
Although the Amtec corrector
srar signal appears flat across
i=h band (see Figure 2), there
fuy be a color error in the picture.
fihe recording has been made at
indard engagement with a head
living a tip projection of less than
Jhil. saturation banding may be
sserved. Figure 8. As the head
wars down. nearing the end of its
, a point may be reached where
tip-to-tape pressure is inade-
pate to prevent a spacing loss
‘er part of each band. These
irw up as dark areas within each
fad. If saturation banding is rec-
ied into the tape. playback with
fnigher TP head or the use of Au-
ynatic Chroma will restore most
sihe picture. If saturation banding
wpears as a result of playback with
1w TP head. engagement may be
preased slightly and the banding
Wl disappear

Moving Errors
When periodic vibrations or ran-
pm disturbances are present,
aving errors may be produced in
Iz picture. Two kinds of these
trors are discussed below.

Periodic
A periodic error repeats itself at
ironstant rate. To be observed as
imoving error in the picture. this
jriodic disturbance must have
irce characteristics: First, it must
I non-synchronous with multiples
#1he 30 Hz vertical framing rate.
leond, it must be of sufficient
mplitude to be observed; and
tird, it must remain at this high
#plitude long enough to be ob-
irvied as more than a momentary

A synchronous vibration fre-
tency produces a stationary dis-
Irtion. Two-hundred and forty
iriz is an example of this, produc-
iz a steady once-around error.

/A vibration that differs from the
tarest 30 Hz multiple by 2 Hz
induces a slow moving error that
Yrms its way up or down through
e picture. When the difference is
mximum at 15 Hz, the disturb-
ige flutters through the picture
Ipidly (waterfall).

Etober, 1972

The relationship of this vibration
to the nearest 60 Hz multiple (field
rate) determines the direction that
it moves. For example, a vibration
frequency of 1202 Hz is 2 Hz above
the nearest 60 Hz multiple, making
it worm up through the picture. A
frequency of 1185 Hz produces
waterfall that flutters down.

When a rotary head produces
vibration having the required char-
acteristics. the vibration is record-
ed on the tape with the video infor-
mation as a time displacement er-
ror. When the defective head plays

Fig. 6a S band error of 25 nanoseconds
shown is within the 40 nanoseconds of
error allowed.

Fig. 6b S band error shows the transition
from blue to magenta to red to magenta
to blue in the magenta color bar when
velocity compensation is not used.

back its own recording. the effect
in the picture appears and disap-
pears as the error produced during
playback changes phase with that
on the tape. When the above tape is
played back with a good head. or a
good recording is played back with
a bad head. the error is steady at
one-half of the amplitude observed
during the peak picture disturbance
noted above.

Microphonics
The rotary transformer used on
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more modern rotary hcads pro-
vides a substantial improvement in
video recorder performance. By
eliminating the slip rings and
brushes. you eliminate the problem
of brush noise. the necessity of
brush replacement and a potential
source of once-around error. Ocea-
sionally. however, a subtle
preblem does appear during trans-
former operation.

Microphonics is a waterfall type
of error that originates within the
rotary transformer. It is caused by
the accumulated wear between the
contacting surfaces of the ball and
thrust screw (transformer induc-
tance is adjusted by turning this
spring-loaded thrust screw). When
microphonics is present. operation
of the head causes a vibration fre-
quency to appear large enough to
produce moving error in the pic-
turc. Because the frequency is
slightly different each time the
head rotation is started. it is con-
sidered different from waterfall
error, even though it may some-
times produce a waterfall effect in
the picture. The next start may
produce a worming error, because
of the frequency change. At times
the frequency may change while
running and error moving down
through the picture may reverse
and start moving up.

Microphonics move back and
forth through the Amtec signal as it
changes direction in the picture.
Audible sounds may be heard
issuing from the transformer. sim-
ilar to those heard years ago with
transceivers using vacuum tubes—
hence the name. By replacing the
transformer ball and thrust screw
and resetting the inductance. the
microphonics will disappear.

Other Periodic Instabilities

Bad rotating idlers. bent supply
and takeup reels, and pulsations in
the female guide vacuum will cause
periodic errors. Other defects that
perturb the tape or modulate its
motion will do the same.

Rotating Idlers
Ideally. the tape moves
smoothly along from the supply
reel, past the head and on to the
takeup reel. We might compare this
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to the laminar How of a Mud. The
tape motion iy of principal concern
in the region of the rotary head
lurbulence of motion here may
produce turbulence or instability n
the picture

By arranging to highlight the sur
face of the tape in the region where
it leaves the last tape guwde on s
wiy 1o the rotary head and b
pinching the rotating tape idlers in
the path with our fingers to stop
their rotation, we can see what ef
fect this has on the tape tluner. It
the turbulence decreases when the
rotating idlers are stopped and
examination of the Amiec
corrector error signal shows a Jis
uinct change to a more stable condi
tuon. an improvement in pertorm
ance will be obtained it the idlers
are replaced or rebuilt

Bent Tape Reel Flanges
Most of us have observed the joli
inthe picture witheach tape reel
once-around due to a badly bent

-

TV/broadcast

Fig. 7a One-line hue shift error (hook) is
more clearly shown by introducing the
magenta error. The hook shown here
preduces a red line error in the picture

flange so this will only be men
tuoned. Because of the potential for
damaging the edges of the tape,
these reels should be retired from
service as soon as they are de
tected

Guide Vacuum
During the discussion of S band
error, It was mentioned that a
change in the vacuum level sup

consoles -cabinets

Fig. 7b One-line hue shift error in the pic-
ture. A blue-line error appears at the be-
ginning of each head pass

plied 1o the female guide would
produce an engagement and S band
error. A small increase in guide
vacuum effectively produces a de-
¢rease 1n engagement. [f the
vacuum pulsates at the pumping
rate. a puisating engagement error
will be observed. These pulsations
may be made to disappear if a
longer vacuum hose or small tank
1stemporartly installed in series

ALL NEW! Styled Cabinets and Consoles specially designed for broadcast, TV, monitoring
and communications systems.
Amco, a leader for years, in modular elecironic enclosures introduces a long needed practical and
styled cabinet system complete with accessories, color guide and color selections.

Featured is a system of custom styling the exterior visual portions of consoles while utilizing standard
cabinetry for instrumentation. This unique combination, supplemented by a wide selection of standard
colors, affords a means for creating atractively custom styled consoles al a practical cost, and savings

in delivery time,

Of particular interest is a unique “'Poly-Dimensional” cabinel. This series, styled 1o blend with other
consoles and cabinets offered in this system, is available in standard sizes that may be used individualily
or stacked. Readily modified to non-standard sizes in height, width or depth.

The whole system is amazingly easy to apply and order.
Selection of chassis mounting hardware completes the system.
Delivery lead time averages 4 weeks.

Write for your free copy of Catalog 400 and Color Guide 310-A.

Amco Engineering Co.

7333 W, Ainslie Streef e Chicago, lllinois 60656

Phone: (312) 867-8500

e Number 31 on Reader Reply Card
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ENTER EDIT POINTS

preset the “start’ and “stop”
frames for both master and
playback tapes.

edit
ELICAL
ana
QUAD
fapes

wITh New,

OW-COST
electronic
Moaules

PRESS FOR CUE

automatic location of initial edit
points and parking of tapes with
correct preroll allowances.

PRESS FOR PREVIEW

automatic preview of selected
scene. {Correct the edit points
if desired).

PRESS FOR RECUE

@ simultaneous “single glide”
re-parking of tapes.

PRESS FOR EDIT

@ automatic tape synchronization
of tapes and recording of scene

exactly as previewed.

ENTER EDIT POINTS
for next scene.

'2‘3 018 LJ‘

OMIATE
.

®

P 4t 2
READY OPERATE

N p
) '3

‘:‘E C D EDIT CODE PROGRAMMER

NEW BE 400 SERIES PROGRAMMING MODULES

400 series Edit Programming With EECO’s building block Send for literature describing the BE
' dules bring preset and auto- concept, you can start with a 400 series Edit Programming modules
' dtic Cue, Preview, Sync and minimum investment and add today!

it to EECO’s low cost series of more modules as production re-
“ktronic indexing and editing quirements increase. Adaptabil- — (
~ fni-modules”. ity of the building blocks gives [—ZJ F—J"

total flexibility to meet tomor-
ELECTRONIC ENGINEERING COMPANY OF CALIFORNIA

row's needs. 1441 East Chestnut Avenue + Santa Ana, California 92701
Phone: (714) 547.5651 TWX: 910-595-1550 Telex: 67-8420

Circle Number 15 on Reader Reply Card
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with the line. The presence of this
problem indicates detective opera-
tion of the vacuum pump. This
should be corrected to obtain a
permanent cure,

Irregular or
Non-Periodic Instabilities:
Jitter, Chroma Flutter

Other instabilities noted during
playback occur once in a while at
various amplitudes or are present
almost constantly. but at no regular
rate. Among the sources of these
instabilities are the tape used. the
female guide vacuum level, the
head tip-to-tape engagement and
the tip projection.

Tape

We have all observed the
shudder in the picture when a bad
splice or a ¢crushed tape section
passes by the head. When severe
hard banding exists on the tape or
when the tape has a curled or
creased edge (especiaily over the
control triack). the instabilities ob-
served may not be momentary but
extend over long lengths of the
tape. When these situations are
encountered. we can only retire the
tape or cut out the damage and
carefully splice in new tape. Re-
moval not only improves the stabil-
ity. but also decreases the likeli-
hood of further tape damage.
because of the tendency to pickup
oxide loading on the tips and drum.
The life expectancy of the head is
alsoincreased if the head tips do
not have to pass over broken oxide
surfaces.

If the tape is stopped and started
at intervals during rewind or if rec-
ordings are played only part of the
way through and then are rewound.
stresses are stored in the tape at
those locations. When this roll of
tape is played back. instabilities
lasting only a few seconds will be
observed when these stressed
areas pass by the head. Where
these stresses are severe enough, a
pernament deformation takes place
and instabilities will be seen each
time the recording is played. If a
roll of tape having stressed sections
is re-recorded, the influence of the
stresses will be preserved perma-
nently in the recording.

For those tapes having this prob-
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lem. where the recording must be
preserved. we may play them back
with heads having a TP of two mils
or less. We may also decrease the
playback engagement 0.1 or 0.2
mils and use electronic correction.
Under these conditions the play-
back will appear more stable.

Where tapes may be erased and
are to be re-recorded. they should
be wound to the end and then re-
wound without stopping them until
the end is reached. This will re-
move all of the elastic stresses and
leave only the deformed areas. If a
tape conditioned in this manner
exhibits objectionable instability at
certain locations each time it is
played. it should be repaired or re-
tired.

Vacuum Level
Aside from the geometrical er-
rors noted before. a reduced

Fig. 8 Saturation banding due to a loss of
response appears as a dark area within
each band.

vacuum level at the female guide
will also produce an unstable con-
dition. Periodic cleaning. the
biowing out of the vacuum lines in
the machine and head and a check
to see that the vacuum level is set
to 40 inches of water will take care
of this potential problem. When the
vacuum level falls below 20 inches
of water, the tape is no longer as
secure or stable. Fast forward and
rewind modes tend to pull the tape
out of the guide.

Engagement, Tip Projection

A new or rebuill rotary head is
very susceptible to producing pic-
ture instabilities due to its high tip
projection, Witha TP of 2.7-3.0
mils and marginal rotating idler
operation or other tape path prob-
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lems, or with the use of defegtiy
or stressed tape or a low vagy
level, the stage is set for playhg!
instability such as chroma flutter,
If excessive engagement iy gl
introduced, instability is almys|
certain to appear. Increases uf gl
0.1 or 0.2 mils are somelime
enough to produce a signifigan
change in stability. Larger js
creases produce more, Cap
versely. reducing the engagemes
used (either in record or playhack
will reduce the amount of igsiy
bility observed.
We commonly use " Standgnl’
tapes to set up the head for opefa
tion. Most of us are aware of th
changes that take place withth
“Standard™ tape as it is used. Wis
have only to play it back and gh
servethe changes inengagemen !
error displayed to note thit th
“Standard™ chunges with repeate
usage. The tape stretches in lengl
each time it is used, compressin
the video information across th
width of the tape. This means tha
an ever increasing engagement |
required to “*Correct the Error™, ¢
If you use the **Standard’" tapl
only long enough for the setupant
then rewind it. you will observe il
changes noted above. If you pli
your ‘*Standard’ tape all the wa!
through each time that it is usgd
you will not. The only clue thal ¥l
will have is when you try anagthet
“*Standard’* tape and find it 1o b
different. The point is that it 15 il
ficult to stay at standard engage ;
ment over a long period of cin'-ll
without recalibration. If playhacs
instability is one of your problems
this may be one of the reasons,
As the tips wear down below 2
mils, the situation becomes g8
critical. At tip projections of Wi
mils or less, stability should®e "
excellent and tapes with siresss
may be played back satisfactafil
as was noted before

Automatic Error Correciion

Third generation video @
machines such as the AV R-10%
others having automatic ¢hni i,
time-error and velocity eff@!
correction are able to remaove il
of the errors described. WithHE
exception of one-line hue shift 48
saturation banding, all of the S#
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Eary errors may be corrected.
jimoving errors, including those
ked by instability, are removed
manochrome. Moving color er-
i1 remain, although in some

iuts their effect may be reduced

fxould like to take this oppor-
ity to thank Mr. Peter Skalon
yaroviding the photographs for
nreport .,

APPENDIX

Definitions and Limits

itationary Picture Error:

Band S Band, Interchangeable S
Band (40 ns)

The peak/peak periodic time dis-
placement errors confined to a
single band. A band is recorded by
a single head pass across the tape
Band to Band (50 ns)

The maximum periodic time dis-
placement error occurring be-
tween adjacent bands
Engagement,Skew,Venetian
Blind (Adjustable)

An error produced when the female
guide is misadjusted in a direction
perpendicular to the tape surface.
Four Band, Once Around (200 ns)
The peak/peak periodic time dis-
placement error of four adjacent
bands not corrected by television
picture monitorsemploying AFC
circuits with time constants of four
milliseconds

Height, Scalloping (Adjustable)

An error produced when the female
guideis misadjustedina vertical
direction. parallel to the tape sur-
face

One-Line Hue Shift, Hook (8 ns)
When viewing the Amtec error sig-
nal, hook is the time displacement
error between any single line of the
first three lines, at the beginning or
end of any band. and the smooth
curve formed by the remaining
lines.

Quadrature, Quad (50 ns)

The maximum time displacement
error between adjacent bands re-
sulting from the angular misalign-
ment of the transducer pole Lips.
Saturation Banding

Drark areas within the band due to a
loss in short wavelength response.

aMoving Picture Errors:

Bearing Squeal

A squealing noise assoclated with
ihe cage or ball retainer in the
drum motor ball bearings, pro-
duesing picture instability that ap-
pears and disappears with the
norga

Bber, 1972

Chroma Flutter

Abrupt and erratic amplitude
changesinthe 960 Hz head pass
frequency produce this unstable
condition in a color picture.

Jitter (50 ns)

A periodic or non-periodic hori-
zontal time displacement error
occurring at random amplitudes
that produces instability in the pic-
ture. usually at low amplitudes.
Microphonics

A random horizontal time displace-
ment error occurring at a rate of
approximately 1.2-2.0 kHz. pro-
ducing a fluttering effect which
moves up or down through the
color picture at different speeds.
An audible noise may also be pro-
duced that resembles that pro-
duced by microphonic circuit
components.

Waterfall

A periodic horizontal time dis-
placement error, non-synchronous
with the vertical framing rate of the
picture monitor. which produces
fluttering effect that moves rapidly
up or down through the picture
Worming

Same as waterfall. but moves up or
down through the picture at a
slower rate.

3. Head Assembly Terminology.

Azimuth {+ 20" /Track width)

The tangent of the angle between
the pole tip gap centerline and a
line parallel to the direction of tape
motion, expressed in terms of
micro inches/track width.

Contour

The shape the entire surface of
each tip assumes after having been
run against tape to provide an inti-
mate tip-tape contact during drum
rotation.

Control-Track Lateral Position
The straight line distance from the
edge of the control-track head gap
most distant from the head drum,
to the mean centerline of the tips.
Coplanar, Coplanar Error (0.0003
in.)

During drum rotation. the max-
imum axial spread observed be-
tween the reference surface of the
tlips.

Drum, Head Wheel

The rotating two-inch diameter
disc holding the four magnetic
head tips.

Drum TIR {0.0001 in.)

The total indicated run out of the
drum.

Female Guide, Guide Block
vacuum Guide

The curved tape guide that cups
the tape against the rotating head
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drum during operation and holds
the tape in position with vacuum.
Tip, Head Tip, Transducer, Trans-
ducer Pole Tip

One of the four tape contacting
magnetic recording heads
mounted on the drum in quadra-
ture with the others.

Tip Projection, TP

The difference in radial distance
between the tape contacting sur-
face of the tip and the outer cir-
cumference of the drum surface
following the tip.

TP Differential

The maximum difference in tip
projection between the ips on a
given drum.

Track

That areaofthe tape magnetized
by atip during the record process.
Track Spacing

The center-to-center distance be-
tween adjacent video tracks.

4. Head Performance Termi-

nology:

Noise

The rms output voltage from a
properly adjusted demodulator
while reproducing unmodulated
recordings.

Noise Differential (2.5dB)

The maximum difference in noise
between channels.

Output, Transducer Sensitivity
The peak/peak voltage recovered
from the transducer while pro-
ducing a gray level recording made
with the record current adjusted to
provide minimum reproduce noise.
Output Differential (6 dB)

The maximum difference n output
level between channels, expressed
indB.

Rotation Stability

The degree to which the instanta-
neous position of the head drum
corresponds to the phase of the
drum motor driving signal. ex-
pressed in terms of the time dis-
placement error rate and magni-
tude.

Signal-to-Noise Ratio

The video signal-to-noise ratio 1s
the ratio of the peak-peak video
signal voltage to the rms noise
voltage.

vsig (p-p)

SIN =20 log  groiee (rms)

Timing

The relationship that exists be-
tween the rotary head timing
signal and the vertical synchro-

nizing pulse recorded by channel
4,
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An innovative
new 3-Plumbicon
color camera

that eliminates

e Camera mismatch
e Cable mismatch
e Color mismatch
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linKiller

' innovators at Norelco introduce foday’'s most advanced
yr camera in its price range. Not an updaied model. A new
eration. It kills many stubborn problems that have lor-
«» “ited video production men for years. And its CLUE feature
3 75 you get better performance from other cameras you
v ady have.
Jith the latest solid slate circuit technique and modular
ign, the PC-72 achieves new standards of slability, relia-
y. and ease of maintenance. Plus three major new stand-
fealures you can’t find in olher cameras.

I ZUE for quick, precise set-up and camera matching.
JE allows you to set up accuralely and more easily without

a waveform monilor. Using a black and white monitor,
CLUE compares alternate scan lines from the

red, green and blue signals. Peak white,
black levels and gamma ltracking

in the color channels are
quickly and accu-

rately adjusted

for oplimum color balance. CLUE allows the same relerence
to be used lo match between cameras.

Presto, your cameras are set up and matched in a fraction
of the usual time!

Precise compensation for standard cable, mini cable or
any combination of both. Now ringing and smearing from
cable mismatch disappear. li's as easy as dialing a phone.
The PC-72 operates with up 1o 3,000 feet of standard cable
or 2,000 feet of mini. Mix 'em up in the line if you like. Jusl
dial the Tootage of each into the camera. Presto, perfect
camera/cable compensation!

Pre-set pushbutlon varichrome variable matrixing holds
the color the sponsor wants on every shot. Varichrome
gives independent remote control of hue and saturation set-
tings for all primary and secondary colors. Without affecting
grey scale. Oncé you've decided the setlings you want (o]
compensale for lighting from each camera angle, your final
lake is routine. Just push a button lor each angle. Preslo, the
color you want in every shot!
Bias light—no lag at low light levels. Bias lighting, adjusl-
able individually in Red. Green and Blue, virtually eliminates
lag at low light levels.
And—scene conirast compression. A
flick of a switch and scene contrast com-
pression brings oul detail 1osl in shad-
owed areas. ..without loss of highlighls.
Take your last look at color gremlins...
write now for complete information on
the new-generation PC-72.

‘Reg. TM N. V. Philips of Holland

PHILIPS BROADCAST EQUIPMENT CORP.

A NORTH AMERICAN PHILIPS COMPANY

One Philips Parkway
Montvale. N.J. 07645 « 201/391-1000

Circle Number 16 on Reader Reply Card
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Willlam G. Harley...in a
pensive mood these days
as he considers recent
CPB and educational
Television problems.

NAEB Goes to Las Vegas
For 48th Annual Convention

By Ron Merreli

NAEB

On Ociober 29th the National
Association of Educational Broad-
casters will gather in Las Vegas for
their 48th annual convention. And
they will be betting. . .betting that
the CPB will find the leadership it
needs and that the Congress will
take the pressure off funding.

While the chances for early per-
manent funding legislation are
doubtful for 1972, the odds have
never looked better for educational
broadcasting.

There has been a steady growth
in new FM stations and in stations
greatly increasing their power. On
the closed circuit side. there have
been many sophisticated improve-
ments. And that includes coopera-
tion with Cable TV.

[t does seem that this convention
has always been tied to the CPB
and their success or lack of it. And
Just at a time when this convention
might have been more concerned
with radio and closed circuit side of
its membership, the CPB loses its
leadership and is once again the

jjor concern.

The NAEB’s annual convention
each year attracts 5,000-6,000 per-

ons engaged in or concerned with
educational telecommunications.
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Convention planning has pro-
duced a still growing list of ses-
sions, topics and activities which
will be occupying public broadcast-
ing and allied personnel in Octo-
ber.

Convention
Highlights

Exhibits: A large number of ma-
Jjor electronic equipment manufac-
turers will show and demonstrate a
wide range of gear during the con-
vention.

Programming: ‘‘Storetront”
programming via cable; media an-
thropology; case study on bilingual
education: women in broadcasting;
children’s programming.

Engineering: Video casselte
developments; satellite projects:
TV Experiment for the Deaf:
Subtitles’"; computer editing; cable
update: quality audio.

Instruction: Opening up the uni-

versity with technology; higher

education for more people; legisla-
tion for instructional system devel-
opment: WNET: " Project Earth™;
National Center for Educational
Technology; utilizing **The Elec-
tric Company’*; school apptica-
tions of cable; the future on educa-
tional radio.

Development: Long range financ-
ing report.

www.americanradiohistorv.com

Broadcast education: Federal
Communications Commission reg-
uvlatory briefing; minorities and
broadcasting careers; international
programs,

Business meetings: NAEB; Edu-
cational Television Stations; Na-
tional Educational Radio: Corpora-
tion for Public Broadcasting; Pub-
lic Broadcasting Service; National
Public Radio.

NAEB President William G.
Harley recently made the following
observations concerning the condi-
tion of public broadcasting in let: ||
ters to managers of N AEB-men-
ber public television and radio sta-
tions: i

**As difficult as recent events
have been, they do provide an
opportunity to take stock, to con-
sider where we are compared 0
where we’ve been, where we are
going and what we're doing to get
there. )

‘*Public broadcasting, overall, IS
in a healthier, better-support?d’ i
and better-established position |
today than ever hefore in its histo:
ry. The President's veto of .!he.- )
Public Broadcasting Act authornza: )
tion was a disappointment in terms
of our expectations, of course; buls
in fact, the legislation which h
emerged from this congressions

BROADCAST ENGINEERI
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One of the very best
broadcast color monitors
Is on the shelf...waiting to

brighten
your day.

I's known as the TCB-19, from the Miratel
Division, Ball Brothers Research Corp. We
call it one of the very best because TCB-19
users report a consistently high level of
performance.

Dual regulated power supplies hold picture
stability with wide input voltage variations.
Solid-state circuitry insures low maintenance
and consistent performance over the long
haul. Switchable long or short time-constant
AFC adds to monitor usefuiness for VTR
alignment, and a front panel switch allows for
selection of two video inputs. All critical
set-up and adjustment controls are front-
mounted for convenience.

The TCB-19 performs the way it's built,
and it's built well. Check it out!

MIRATEL

The rest of the family is also standing by.

dber, 1972

And it's a large one. Color and monochrome
monitors from 9 to 25 inches. Rack-mounted,
frame-mounted, broadcast or information dis-
play. All Miratel monitors feature over-design
of critical circuitry for exceptional long-term
performance. Each unit is power aged, and
subjected to guality control checkout before
shipping. Miratel monitors are designed to

serve as your single best check of signal
quality.

We aiso.offer a variety of video accessories
from special effects generators to waveform
monitors to video signal multiplexers.
Depend on the Miratel family for your tele-
vision equipment needs. Call or write for
information.

MIRATEL DIVISION

BALL BROTHERS RESEARCH CORPORATION + 1633 TERRACE DRIVE » ST. PAUL, MINNESOTA 55113 « (612} 633-1742

Circle Number 13 on Reader Reply Card
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Lioyd Kaiser is Chairman of the Board
of Directors and president of WQED-
WQEX in Pittsburgh, Pa. will preside
over the keynote session on Monday,
Oct. 30, for presentation of Disti-
nguished Service Award.

session will stll authorize a sub-
stantial gain

“The resignation of Mr. Macy
and other capable and dedicated
senior staff members at the Corpo-
ration for Public Broadcasting is a
heavy loss but is an understandable
consequence ot the veto and
should be scen as a temporary
readjustment. The search for a new
president, in which NAER will be
active, is underway. When in
place, the new leadership for CPB,
both in the Chairman and Presiden
cy. will have an appropriate rela-
tionship to the Administration,
which for the first time has the
majority of CPB Directors tfrom its
party. Consequently. the Whilte
House must now assume public
responsibility for what happens 10
CPB and the public broadcasting
stations.

“Clarifying the veto message,
Dr. Clay Whitehead. director of
the Office of Telecommunications
Policy, has recently reiterated the
administration promise 1o work for
a multi-year authorization-appro-
priation plan once certain ques-
tions have been answered.

There are a number of indices
that point to the very considerable
progress made recently.

A. Within three years CPRB,
NPR and PBS were established,
and are now going mechanisms.
The latter two have station

anagement-governed boards and
CPB, OTP and the Congress have
now recognized by deed and writ-
ing the importance of the stations
and the principle that an increasing
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amount of any federal funds au-
thorized tor CPB must go 10 sta-
tions. B. The growth in overall
support since the Public Broad-
casting Act of 1967 (which the sta-
tions through thetr association
brought into being) has been very
substantial. 1. Federal funds for
station facihitics have tripled. and
for station operation. programming
and distribution have grown in five
years from sero to $45 million: lo-
cal support has grown 1o $150 mil-
lion. (Authorization for FY *73
calls for $10 million more for CPRB
and the stations as well as $10 mil-
lion more tor facilitiecs over FY
'72.) 2. There is a national inter-
connected television system being
utilized 54 hours per week. 3. The
guality and variety of programs.
the size of the audiences. and the
degree of public awareness and
appreciation of public television
have never been so high.

C. We have learned some les-
sons. As the result of the veto we
realize that any legislative proposal
to succeed must have both biparti-
san support in the Congress as well
as backing from the administration.
Moreover, the debates on public
broadcasting in this session of
Congress clearly signal congres-
sional insistence upon responsible
stewardship, conviction as to the
paramountcy in the system of the
local station, and the need for a
much stronger emphasis on the
educational and instructional as-
pects of public broadcasting. D.
The interest in the well-being of
public broadcasting and its future
course is now a concern of more
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people of consequence than evc!
hefore: in the press, in Congress, il
Government  agencies, industry
civic groups, education, and politi
cal parties. Public broadcastinf
matters! E. Finally, there is a ne

sense of unity and determination—
possibly stimulated by the veto—
tor everybody concerned to gel
together and really do something
about public broadcasting: to putil
altogether in a concerted drive thal
will once and for all establish publ
lic broadcasting as an importanl
viable. and necessary enterprise il
our society.

“The evidence of immense prog
ress can be documented at grealé
length. Clearly there is much to bt
encouraged aboul—though Wi
have a long way to go.

“*We continue to work hroug
the stresses and strains of systél
structure, responsibility, and fu
ture goals. We are refining mech?
nisms to enable thorough participd
tion in decision-making process
while at the same time vesting ¢of
fidence and support in naliond
agencies which allow concerté
action to be taken once the will@
the majority is known. Qrgamz?
tions and procedures have be€
established and continue to opefd!
and improve. Momentum has b¢é
generated and will grow.

“*We at the NAEB vow and real
firm our commitment to a fully!
developed public broadcasting €M
terprise dedicated to the service @
the American public, and pledgt
redoubled effort to assist that effor
at this especially critical time.’

BROADCAST ENG_INEER_‘_ﬂ
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We threw away the 50 kW
modulation transformer and reactor...

With PDM, who needs them!

Gates' new MW-50
50 kW medium-wave AM transmitter

Gates' exclusive Pulse Duration Modulator”
System is 90% efficient. That's why Gates’ new
MW-50, 50 kW medium-wave transmitter operates
at greater than 60% overall efficiency. With greater
reliability, greater frequency response, and lower
power consumption than any other AM broadcast
transmitter in the same power range.

There are other reasons why the MW-50
is superior. Like the use of only 5 tubes (in just 3
tube types) in the entire transmitter. And 130%
positive modulation capability.

If you'd like to hear the whole story of the
MW-50, write Gates Division, Harris-Intertype
Corporation, Quincy, lllinois 62301

HARRIS
INTERTYPE

CORPORATION

GATES

A DIVISION OF HARRIS-INTERTYPE
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We were blown off the

A continuing coverage of station
burglaries. In this report we see how
important it is to ward off oftenders,

By Donald L. Littleton*®

The Kentucky Educational Tele
vision Network operates 13 trans-
mitters and S translators through-
out the state. All programming
originales trom a tutl color complex
in Lexington supplemented by a
mobile van and demonstration
units. With this amount of *hard-
ware ~ the possiblity of break-in.
theft and willful damage was al-
ways a spector on the hoerizon

Four transmitters and our studio
had been burglarized with varying
degrees of loss and a commercial
TV station just across the road
from our educational outlet in
Bowhng Green. Ky. had its tower
ripped from the base by a dynamite
charge. But it was not until March
19, 1971 that the full impact of
these fears was felt by our Net
work.

1t started out as an ordinary Fri-

“Asst. Dir. of Engineering,
Kentucky Educational TV Network

A Kentucky State
Patrolman dusts for
prints in the after-
math of bombing at
WKGB.

LR

-
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day as the transmitter chief of
WKGR, Channel 53 in Howling
Green drove slowly up the hill to
begin his transmitter shift. Fe no-
ticed dark. ominous clouds on the
horizon which were an omen of
things to come.

As he approached the transmit-
ter building he was startled sudden-
ly into disbelief. The gate was
completely missing and sections of
the fence were leaning at a 45° an-
gle. Where the gate post had been
was now a hole 6 feet in diameter
and 2 feet deep. No doubt about it,
we were the victim of a dynamit-
ing.

I'he gate side of the building had
a sickening, twisted. concave ap-
pearance as though it had been
rammed repeatedly by a tank. Qut-
side wall panels flapped in the
breeze and the rear of the building
had a noticeable bulge from a con-
cussion. The gate was lying over
the edge of a bank nearly 12 feet
away.

The interior was in a complete
stale of disarray. Nearly all ceiling
tiles had been blown out, the inner
wood puneling was splintered and
broken. and the Telephone Com-

www.americanradiohistorv.com

air!

pany power panel had been blow;
from the wall. meaning no micro
wave from lexingion. What hac
not been dislodged by the blast hag
been removed from shelves ane
cabinets and either strewn about g/
smashed.

It was quickly determined the
Tekironix 543 scope, color moni
tor. all tubes and miscellaneous
tools had been stolen. A check o
the transmitter cubicle revealed the
culprits had smashed some high
power ceramic resistors used as 2
voltage divider for klystron modu-
lating anode, but ne damage to the
klystrons themselves. . thank:
heaven!

Suddenly. the transmitter chiel
remembered the previous blast al
the tower of the nearby commercia
station and he ran out to check the
tower base. It had not been affect:
ed by the blast. This brought a sigh
of relief and the thought that he'
might get this rig on the air afterall.

A parts list was hastily drawn up
and within an hour these items had
left RCA emergency parts deparl-
ment in Camden. The State Police
and the FBI converged on the
scene. Area supervisors borrowed
spare parts from other transmit:

BROADCAST ENGlNEERINﬁ;‘


www.americanradiohistory.com

AMPECONOMATION means a
technique or process of making
electrical connections of absolute
uniformity and constant reliability
for the lowest possible application
cost.

Taken from the words “‘economy”
and ‘‘automation,” the term is only
applicable to the AMP manufac-
tured products and automatic strip-
per-crimper machines.

To attain an AMPECONOMATION
production, anywhere in the world,
AMP disposes of more than 30,000
different products in the field of
wire connections, and also the
most extensive series of semi-auto-

PEecono

COST SAVINGS BY DESIGN

matic and automatic siripper-
crimper machines.

An example: the AMPOMATOR, a
fully automatic stripper-crimper
machine for cable lugs (*) on a
{continuous) band (**)

This machine cuts and strips the
wires and clamps the cable con-
nectors on it at a speed of about
11,000 pieces an hour! Result: the
lowest passible cost of work up
imaginable

Some more examples of
AMPECONOMATION: a Panto-
graph to apply AMPMODU bus
connector (***) on print plates
(Max. 4,000 an hour) and the FFC

AMPOMATOR

matio

WORLDWIDE

machine, a semi-aulomatic ma-
chine for putting the bus connector
on a cable.

Finally, we also mention the
TAPEMATIC, a machine that han-
dles the semi-autamatic cable con-
nectors that are applied on a
plastic carrier.

In short: The AMPECONOMATION
Frogram offers you many possi
silities for economical production
methods.

AMP-Holland N.V.
s Hertogenbosch
Tel.: 04100-25221

P.O. Box 288

Stripper-
Crimper

AMPMODU (!
Pantagraph .

AMP at the FIAREX (Convention) l

The machines shown here are on demonstration at Booth No. 95 (!uring
the FIAREX. Our experts will be glad to give you any information

about all the other AMP products and applica_tions.

. Ietohar 1672
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ters. and through a concerted effort
the transmitter was turned on at
11:15 am.. the same dJay of the
blast. (A prime suspect in this
crime was later shot to death by
State Police in an unrelated inci-
dent.)

New Security System
The following is typical of the
security systems now instatled at
the majority of our transmitiers. It
was designed and installed by the
engineering division of our network
and has doubitless scared the day-
lights out of some innocent and
unsuspecting souls and perhaps
even a few prowlers. We admit,
however, that the mos! elaborate
security system in the world is no

match for a case of dynamite.

www.americanradiohistorv.com

NEUTRAL )ISVAC

<]

Schematic for station warning sys

Theory of Operation

The main arm-disarm function
the system is the on-off switch
cated within the control box whi
interrupts the hot side of the |
VAC line. When power is Lurn
on. voliage is applied to T2 direc
and to T via relay 2 contacts 2a
3. Six VAC from the secondary
T1 is rectified 1o provide DC ho
ing voltage for all interlocks and
relay | which will energize wh
the system is **happy’’ or all int
locks closed. Interlocks are ma
netic switches on doors and weal
er proof limit switches on gales.

After relay ! is energized, v
age is then applied to T via rela
contacts S and 6. Electronic ti
#1 has an adjustable time peri
from 30 seconds (0 3 minutes.

BROADCAST ENGINEER
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Quality in the booth e cu e

With so much material being
recorded on audio tape at the sta-
tion today, a recording booth be-
comes a valuable asset. Not only
does the booth free the controi
room equipment, but it also re-
moves much of the control room
time pressures and thus allows an
announcer to record announce-
ments in a more relaxed atmo-
sphere. Should the station also
operate an automated FM sister
station, the recording booth be-
comes almost a necessily. As far as
tape recording is concerned, this
booth should become the quality
control center of the station.

Booth Equipment

What equipment to install in the
booth will depend upon where its
output is going. The booth can do
double duty as both a monaural and
a stereo facility. This article will
consider the booth in dual capaci-
1y,

Cartridge Tape Master recorder:
Two units will be required—one
monaural, one stereo. These recor-
ders should be capable of recording
the 150 Hz auxiliary switching tone

if the tapes are to be used in other

equipment which makes use of the
tone. Most automation systems do
use this tone.

Single playback units for car-
tridge tape—one for stereo, one
monaural: Production will ofien
require that material from one car-
tridge be mixed with other material
and dubbed onto a new recording.

Reel to reel recorder: This should
*Maintenance Editor

CARTRIDGE CARTRIDGE
MONAURAL STEREO

PROGRAM [ -
[ -

RIGH
Cue

| LEFT

be & two track stereo unit which
also has a four track stereo play-
back head. Tape speed of 334 and
7V2 ips will satisty most of today’s
tape speeds. Where a music service
is used on the FM automation sys-
tem, this machine should be able to
handle at least 10¥4-inch reels.

One or two turntables will handie
most of the production music in-
tros, jingles etc. The tone arm pick-
up should use a stereo cartridge,
even if the system is monaural. A
stereo cartridge will play both
monaural or stereo discs, but a
monaural cartridge can damage a
sterco disc.

A production type consolette
will allow smooth switching and
mixing. The station may build its
own or purchase one of the small
commercial models. There are a
number of small commercial mod-
els availuble, and some of these
also include one or two turntables
and a desk as an integral unit.
These can serve the purpose so
long as their limitations are consid-

An ACE amplifier should follow
the consoletie to provide the an-
nouncer with assistance in riding
levels. In a dual purpose booth,
this should be a stereo model which
can be switched 1o feed either the
monaural or the stereo recorder.

Electronic
Considerations
As a quality control center, these
master recorders should not only
set the standards for other equip-

ment, but also be set to standa
Whenever a tape produces p
quality or fails in other equipme
it should be checked out on
booth machines. This simple pr
ess will quickly isolate many ¢
side machine problems or t
problems.

The booth recorders to be sta
ard setters must be kept optimi
both mechanically and electrg
cally. The heads and equaliz
should be kept optimized. Use
standard alignment tapes is recg
mended. While standard alignmg
for reel type test tapes have b
around for some time, up-lo-
versions should be used. That
these should conform to the lal
NAB standards.

A standard monaural test
alignment cartridge tape is ava
ble from the NAB. Unfortunat
a slereo version is not yet avail
(the NAB has one under develo
ment). Many of the cartridge
chine manufacturers have de
oped stereo cartridge alignmeé
tapes. these can produce accef
ble results, but all are not necess
ily on industry standard.

7

Levels

Recording and playback levels
the master recorders should
standardized. Feed a 400 Hz tc
into the console at normal inpul§
levels, feed both channels of a Ster
eo consolette. On some small coi
solettes for stereo, the meters
not track. The AGC levels, and
input to the recorder should

Fig. 1 Track position on broadcast recorder heads for monaural

and stereo.

REEL 10 REEL
ZIRACK SIEREQ A
+ * J e
AMPLIFIER -
| W e [ uwn 13 € —
T = H—
I RIGHI = 1. rcu 3 i
I e 4
* ISHIGHSIDE |
1
1stowsipe ) OF C1RCU!

Fig. 2 Correct phasing is important in a stereo recorder. Not 0
left and right channels in correct positions, but also high &
low sides of circuits should be maintained.
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HELIAX®
ELLIPTICAL WAVEGUIDE

13 sizes for 13
for all 4 corners of the world

frequency ranges.

From 1.7 to 15.25 GHz. From Bombay to Baltimore. Andrew has the right size
of HELIAX elliptical waveguide for your system.

But we don’t stop here! We also provide connectors, a full tine of microwave
antennas and accessories, plus engineering and installation assistance for your
entire system. Our delivery is as fast as you want it. We are not through until
you are satistied.

Always specify Andrew and HELIAX. The right combination of integrity, service,
flexibility, strength, easy installation, and proven system performance. Add it
all together, and you get guality. Don’t accept any fess.

Contact us at any of the locations below.

¥ ANDREW

ANDREW CORPORATION 10500 W. 153rd St., Orlan ark, IL, A€

ANDREW ANTENNA COMPANY LTD. 606 Bee , Whitby
ANDREW ANTENNA SYSTEMS
ANDREW ANTENN

www.americanradiohistorv.com


www.americanradiohistory.com

properly balanced. Once the levels
into the recorder are properly ad-
Justed, the recorder controls
should be locked or the knobs re-
moved. Normal level setting
should thereafter be done with
consolette faders.

On a dual system, the output of
the AGC amplifier should be
switched completely to either the
monaural or stereo recorder. Each
should provide a proper 600 Ohm
load to the AGC amplifier, but
both recorder inputs should not be
across the circuit all the time at the
same time. To maintain the proper
impedance match, the stereo out-
put of the AGC should not be
strapped together. Instead, a sim-
ple 3-resistor pad can be used to
properly match stereo to monaural,
maintaining the impedances. There
will be a 6 dB loss that can be made
up in the recorder.

Standard Levels

Station standard level tapes
should be made, one for monaural
and one for stereo. Use a good car-
tridge, preferably a new one or one
with new tape. Record at least 2
minutes of 400 Hz tone at NOR-
MAL PROGRAM RECORD-
ING levels. On the stereo car-
tridge, record first the left channel
only, then right channel only, and
then both channels at the same
time. Voice announcements can be
added to the tape for identification,
if desired. Make sure the tapes are
properly labeled.

The standard tapes then should
be played back on the master re-
corders and playback levels set and
locked. A tape head meter is rec-
ommended here for measuring the
levels right out of the head. A nota-
tion of this level should be made
and preserved for future reference.
The test tape and head meter will
quickly isolate other machine or
amplifier problems.

Station test tapes of the auxiliary
and tertiary tones should also be
made. While the NAB test tape
does have these as well as level
tones on it, they are too brief for
testing and adjustment purposes.
Once the test tones have passed, it
takes a few minutes before the tape
runs all the way around to them
again. The head meter will again

36

prove an invaluable device for 1so-
lating problems. The meter has an
earphone outlet, so you can listen
to material directly off the head.
Again, these levels should be noted
and preserved for future reference.
If a head meter is not available,
there is an alternative test you can
do. Simply switch the cables so the
cue head feeds the program ampli-
fier. Now the tone levels can be
observed on the recorder output
meter. This method is less exact
since 1t introduces the playback
amplifier and equalizers into the
scene, but still has relative validity.

Tape Heads

When head replacement is nec-
essary, be sure to use the correct
heads. While recording and play-
back heads may appear to be iden-
tical, they have different imped-
ances due to the different levels
they carry. Incorrect heads will
produce very poor results. Check
the numbers on the head carefully
before installation.

The tracks on mono cartridge
heads have the program track
furtherest from the deck and the
control track is closest to the deck.
The head number or color dots, or
other identification will help in cor-
rect installation. QObserve the old
head markings before removing it.
Two track stereo cartridge heads
have the left channel furtherest
from the deck, right channel in the
center, and cue track nearest the
deck. Again, check the old head
markings before removing and
compare the new head markings.
Two track stereo reel-to-reel heads
have the left channel furtherest
from the deck and the right channel
closest to the deck.

Phasing is as important when
changing stereo heads as it is
throughout the booth and system
wiring. When changing heads, it is
important not only that left and
right channels are correctly con-
nected to the head pins, but also
the high and low side of the circuit
should be maintained. Watch the
color coding on the wires to the
head, and by the same token, when
a machine must be removed to the
bench for repairs. Always replace
the wiring color coding so that left
and right channels are connected
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properly and the high and low side
of the circuits maintained. h
Mono Into Stereo

When feeding the output of th
mono units into the stereo conso
lette, maintain impedance by the
use of the simple 3-resistor pad
The pad can be worked both ways;
That is, a single 600 Ohm output t¢
two 600 Ohm inputs, or two out
puts to one input. There is a 6 dB
loss across the pad which can be
made up in the equipment.

Cartridges

So many poor recordings or fail-
ures in the system can be traced to
negligence on the part of the an
nouncer in not recognizing defec-
tive cartridges before they are re¢
orded. A simple visual inspection
will often detect many problems
such as wern or wrinkled tape, tape'
too loose or too tight, bent or miss:
ing pressure pads, parts missing
from the cartridge, broken case,
etc. As a matter of procedure, a|
quick inspection should be made of
each cartridge before recording on
it. For that matter, it is also a rec-
ommended control room procedure
and takes but a few moments foran
experienced eye. Even a good rec-
ording can become defective from
repeated control room playing.

Summary

A recording booth should be the
quality control center for the sta-
tion tape recordings. The equip:
ment should be maintained in an
optimized condition. Once a booth
has been put .into service, it will
soon get a high degree of usage.
Equipment selected for the booth
should be rugged production mods
els that can stand up under this
usage; otherwise, it will be a con:
stant daily maintenance grind
trying to keep the equipment tod
gether. And at the same time,
many inferior recordings may pas$
into the system.

Editor’s Note: If you would like
to see more information on the rec-
ording booth, let us know. For that
matter, if you have been redesign-
ing or rebuilding yours, write it ups
include a few snap shots and send It
to the editor. Yes, we pay for all
material used.

BROADCAST ENGINEERINﬂ'f
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Old Receivers
Are Still
important

Those Old Receivers
member the SX-42, the S-40, the
)-129X? Many of these old

smmunications receivers worked
tiir way into radio stations. They
re used for a variety of reasons,
en occasionally for monitoring
! time signals of WWYV. By the
v, that's more meaningful than
=r now. The WWYV time 1s given
voice every minute. What's
wre, their new format includes
mrm warning information.
But that was only part of it.
immunity services were moni-
-ed as well as foreign news
padcasts. But as frequency allo-
wions changed, these receivers
rquired cenverters to pull them
{10 the new operating frequencies.
! fact, most were simply used as
ster station monitors, converted
to EBS monitors, or left to col-
I't dust on the floor under the test
onch.
In the small market stations it
1ght be just as well to take on the
# or UPI and then rip and read.
Lis easy and fast. But sooner or
fler your audience will pay more
aention to a station that offers full
srvice information. Of course.
‘u can tie into the network news
i let it go from there. But. . .the
“ideoff is local identity.
We can’t cover all the methods
tre that you could use for gather-
12 the kind of news that is mean-
&ful to your audience. Instead,
offer the thought that you can
fmp immediacy into your news
ine by checking over what 1s
ailable on the frequency charts.
The history of broadcast news
iporting is respectable. And
ioadcast emergency commumca-
bns has revealed heroics. But sel-
m today do we see the station
fat is totally committed. It takes a
ir amount of work to be average.
takes a tremendous amount of
ork to be excellent. There are al-
irnatives. . .like feeling your
oes fill up with sweat during a
'saster and all you can do is drop

e needle on another top 40 rec-
d.

tober, 1972

Therg’s more (han one better ldea

Qurs was the Fidelipac 300 Tape Cartridge . . . the
original tape cartridge. And the same better ideas it
had when it first came out are the better ideas

it still has today . . . operating superiority, true sound
fidelity and long life. The only difference is

that they’ve all been improved. The Fidelipac 300 is
compatible with all standard broadcast cartridge
machines and is available in all standard lengths.
That’s why we’ve sold over 25 million of them
That’s why Fidelipac is the standard for

the Broadcast Industry.

For additional information on the Fidelipac 300 as
well as the Broadcaster Comprehensive Fidelipac
Cartridge Line, call your local Fidelipac
distributor or write to

Fidelipac

a division of TelePro Industries, Inc
3 Olney Avenue, Cherry Hill, New Jersey 08034
(609) 424-1234

IF
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TAPECASTER

NEW
X-700RP

@ Automatic deck

@ Precision adjustable

@ Heavy—duty

head bracket

air—damped solenoid

wme $900.00

TAaRPECASTER

HE8T LINE

TOLL FREE ORDER NUMBER

800 638-0977

PLEASE USE OUR REGULAR NUMBER FOR
SEAVICE AND TECHNICAL INFORMATION

Box 662 ® 12326 Whkini Avenus, Rockville Marylend 20861

o

Araa Code 301 881.8888

TARPECASTER TCOCM,I ~NC

_J
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Emergency Warning. ..

There Is Another S

Part 1
By Stephen A. Russell”

The Department of Defense is
currently implementing & plan to
build 10 government transmitters
that would broadeast directly to
American homes, and climinate a
service that coulkd be provided by
the existing broadceast industry.

The February issue of Broadeast
Engineering carried a comprehen-
sive summary of this plan, entitied
“The status of radio warning sys-
tems in the United States™. Wril-
ten by Charles Joyce, Assistant
Director of the Office of Telecom-
munications Policy (OTP), it was
the first public report by a top
agency official on the nature and
direction of government plans for a
national home warning system.
Mr. Joyce focused on the impor-
tance of automatic home waurning.
He made clear the final warning
system will not only influence the
cost of the public's future radios
and TVs, but affect the security of
the nation,

The United States will be the
first country in the world to adopt
automatic home warning. With no
existing system from which to learn
and only unproven prototypes from
which to choose, the need for full
and open debate in all phases of the
decision-making process is vital.

It is with this need in mind that
this two-part article challenges the
major conclusions of the Joyce Sta-
tus Report on radio warning sys-
tems. In that report three systems
of automatic home alerting devei-
oped by three Federal agencies
were reviewed:

1. The OCD’s Decision Infor-
mation Distribution System
(DIDS).

2. The National Oceanic and
Atmospheric Administration’s
(NOAA) VHF radio system.

3. The FCC and its National
Industry Advisory Committee's
(NTAC) Emergency Broadcast
System (EBS).

Mr. Joyce reported the OTP had

‘International Electnc
Corp , Minneapolis.
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studied all three systems to deter-
mine their compatibility with the
tollowing O TP established goals:

I. The system must be capable of
automatically turning on home ra-
dios and T. V.s within 30 scconds.

2. The system must be operative
24 hours a day.

3. The system must be capable of
selectively warning only those
areas affected in weather and natu-
ral disuster emergencies.

4. The system must be reliable
and lend itself to unobtrusive test-
ing.

Since both the OCD’s DIDS
and NOAA’s VHF may be termed
“government operated’’ warning
systems, the choice of three sys-
tems facing the OTP was narrowed
to a choice of two systems. This
wis a choice between DIDS sys-
tem (since it was believed to be
superior to NOAA's VHF system)
and the EBS, a broadcast industry
operated system. In this context
the word "‘operated’ refers to
whether the government or the
broadcast industry has the respon-
sibility for automatically demuting
home receivers.

The OTP maintained that oniy
DIDS met all the OTP warning
system goals. The alternative,
broadcast operated system was
rejected by the OTP based on two
reported defects:

. Mr. Joyce claimed a consider-
able loss of selectivity would be
experienced. A broadcast station
with a single addressing code for its
40 mile radius would be less selec-
tive compared to a DIDS station
with 5,000 addressing codes, ena-
bling DIDS to signal an area Yo
the size.

2. Mr. Joyce claimed a loss of
reliability due to homeowners fail-
ing to re-tune a variable tuned
broadcast receiver to a 24-hour sta-
tion. Homeowner willingness to
“‘re-tune’’ to a 24-hour station be-
fore turning a home radio off at
night seemed to Mr. Joyce to be
“‘expecting too much of human
nature.”’

Mr. Joyce concluded that DIDS
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ystem

was the only system able to satisfy
the techntcal requirements of §
home warning system.

The problem that he did consider
unresolved was the high cost of (he
DIDS LF warning receiver. Mr
Joyce suggested that this cost prohe
lem could be hidden, by placing &
warning receiver instde a TV

In summary, Mr. Joyce pictured
the DIDS system as being superior
to other available options, Consg- |
quently, he indicated the OTF has |
been able to gain the agreement gf
the FCC to remove the function uf |
automatic warning from the ERS.
Two reasons were given to suppir
this decision. First, it was claimed
that only DIDS was technically '
feasible. Second, it was claimed
DIDS receivers could be made
economically acceptable

Relying upon these two reasons -
for eliminating the broadcast indus
try from a responsible role in au -
matic home warning reflects a sgri
ous weakness in the methodolagh
used to support the DIDS policy, &

A Reason For Being _

This logic for rejecting the
broadcast industry in favor al
DIDS breaks down when it is pgs
membered the primary reason ff
developing a home warning system’
is national security

Following the Cuban missilé}
crises, the public recognized that @
nuclear disaster could occur. I
1963 President Kennedy orderes
all agencies to, in effect, conside
twoO questions: I

I. How to deter an enemy [y
attacking, i

2. How to prepare, as bes|
could, both aggressive and defensé
measures Lo survive a war.

By answering the second q
tion, we would hopefully have
solution to the first. |

To let an aggressor nation knad
the U.S. is preparing a bonu fidé
warning system is a key part in|
sound plan of deterrence, M35
not a bona fide war warning sy%
tem. Yet this is supposed to he if
principal function. With emphisif

BROADCAST EMGIMEERE
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#she description of DIDS multi-
sbaddress capability for local dis-
.r warning. it is casy to lose
ot of that fact that DIDS s
ag built to transmit primarily
o one address - national attack.
Jather warning has been added
‘nake the ten DI1DS transmitters
ne than a single use system.
1 though DIDS will not be able
seplace what broadcast stations
% best perform. . .decentralized.
ikely. accurate. local weather
wining information from a source
# public knows personally and
is.

)nce it is recognized that the
‘ncipal job of the ten DIDS
masmitters is to transmit an attack
dining message, it is necessary to
‘asider how a potential enemy
I view the DIDS system.
wether the international situation
sending toward peace or war. a
irning system must be highly
ifible from the start and believa-
i maintained. The system must
sicapable of functionming regard-

less of enemy action since the tu-
ture nuclear arsenal and strategy of
an enemy cannot he predicted

Vulnerable Towers?

DIDS violates this principal.
The OCD has made the assump-
tion that ten DIDS transmitters
will be sufficient for attack warning
since its facilities ““are not consid
ered to be potential targets’™ . This
assumption is unsupportable and
dangerous. A study of the DIDS
history reveals this assumption was
made because there were no tech-
nically feasible and economically
reasonable ways to secure DIDS
antenna towers from sabotage or
attack.

Rather than scrapping the idea of
such a highly centralized and high-
ly vulnerable system. the OCD
argued that there were virtually
thousands of military targets and
theretfore the odds ot the DIDS
antenna towers being subject to
altack was only ten in thousands.
At the same time, however, they

claimed DIDS warning would save
up to 27 miltion lives. How many
other targets does this country
have with this lite-saving potential?

In short, the reasoning that (a) 10
DIDS stations will give immediate
warning that will save 27 million
lives: and (b) yet the enemy will not
be interested in attacking them, 1
incredibly naive. Unfortunately,
once an idea, such as DIDS. is
committed 10 writing. it is 100 often
assumed to be fact. The logical
way to discourage the enemy s -
terest in destroying the warning
system antennas is to multiply.
disperse. and overlap the number
of antennas.

T his rationale is the principal
reason tor incorporating into the
DIDS system one of our most val
uabte existing resources. namely.
the 6.000 broadcast stations now in
operation throughout the United
States.

The technical and economic
Jjudgments described in the Joyce
Status Report raised other prob-
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fems with the 1IXIDS system. These
problems would have been recog-
nized if the method of system in-

vestigation corresponded to o set of

prioritics that more accurately re-
flected the primary purpose of a
national warning system. Of first
priority is an investigation of the
policy’s effect on the national secu-
rity. Second, the direct and indirect
costs the general public will bear in
the form of new home receivers
and transmitters must be exam-
ined. Third. it must be considered
how the technology of a system
interrelides with the first two prior-
ities,

With this re-ordering of priori-
tics. the OTP would have arrived
at i new warning policy. This arti-
cle projects what this new policy
might be and describes o system
that will conform to it.

National Security
Objectives

For a public warning system to
work. warning equipment must be
reliable. However. the general
public’s familiarity with and knowl-
edge of & warning system as a re-
sult of media education and train-
ing is equal to or more important
than the equipment itself,

In this respect. a government
warning system is analogous to a
computer system. “"Software’ 1s as
essential to system success as
“hardware™ . Without computer
programs. a developed computer
Fanguage. personnel trained to
know computer operations and
capacity. the hardware is virtually
worthless.

On February 20, 1971, only 452
out of over 5,000 broadcast stations
relayed to the public the OCD orig-
inated false EBS warning message,
The luck of training exhibited by
some broadcast personnel resulted
in subjective judgments that could
have cost countless lives in an ac-
tual emergency. Those stations
that did relay the warning found
their listening audiences to be un-
betieving and confused.

A New Direction
In response to the EBS faiiure,
Mr. Joyce indicated the plans for
automatic home warning via the
broadcasters have been terminat-
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ed. Unfortunately, this turning
away from the broadcast industry
only serves to increase the coun-
try s unpreparedness. This conelu-
sion stems from the earlier obser-
vation that reliance on only ten
DIDS transmitters for attack
warning is linble to make them tar-
gets of an attack. Once it is recog-
nized that the 6,000 broadcast sta-
tions distribute the danger from
attack, 1t iy clear that the QTP
should be turning to, not away
from. & broadcast operated warn-
ing system. If necessary, broadcast
station equipment and broadcast
personnel training should be subsi-
dized. This would lead to beuer
courdination between the govern-
ment and the broadeast industry.

To create the necessary *'soft-
ware” between the industry and
the public, the broadcast station
should use local and natural disas-
ter situations as a test of the total
system. Once the public recognizes
the need for training and coopera-
tion, warning receiver dissemina-
tion will be expedited. ** Software™
throughout the system can only
exist when there is mutual trust
between the government, industry
and the public. that has been re-
enforced through experiences in a
variety of natural and local disas-
ters,

Minimizing the Public’s
Economic Burden

Mr. Joyce reported that the cost
of DIDS receivers could be mini-
mized by building them into new
home TVs. Sold as a separate re-
ceiver, he conceded that the mar-
ket for a high price DIDS receiver
would be very small, (My company
estimated the retail cost of a DIDS
receiver to be $60.) Building this
cost into a TV, according to Mr,
Joyce, would make the warning
receivers “'percentage impact’’ on
the overall cost of a TV relatively
low. For example, a $300 color TV
would be increased by “‘only’™ 20
percent to $360, when a $60 DIDS
radio receiver is built into it.
Whereas, a $20 AM-FM radio
would be increased by 400 percent
if the $60 receiver were added to it.

DIDS receivers are expensive
for a number of reasons. First,
very few parts of an existing enter-
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tainment TV or AM-FM radia
useable. A DIDS receiver requ
a long wave antenna, a long w
recetver, a digital decoder for

tiple addressing, a DC voliage
bhilizer, and a separate audio am
fier and speaker. The TV amplj
and speaker cannot be used sj
the DIDS signalling technique
tures a “'driven’’ signal to hold
ceivers open. This signal must
muted to prevent the emerge
message from sounding garbl
Permanently cutting off the |
frequencies in the regular
speaker would reduce audio qug
ty. A separate speaker is requi
or the public must be convingg

that poor quality every day is
price of occasional warning.
only functions an existing en

tainment receiver would provide
DIDS receiver is a power su
and a decorative cabinet t

g

]

An Alternate System

An alternative system that wo
dramatically reduce warning
ceiver costs is available. It is a
nalling system operated by brog
cast stations. Though the hi
centralized warning by IDIDS
attack warning is sacrificed, e,
broadcaster method of distributian:
as noted earlier, is far more secuf
The danger of sabotage is distrib
ed over 6,000 transmitters. _

Receivers demuted by broadcas
stations could be simple and low
cost. The warning function woult
add on an estimated $10 (retail) i
an existing entertainment receives
A low cost tuning fork filter a
single address decoder would
the only major changes nece ssaf¥
to add the warning option to a
or radio.

Only the broadcast recei
meets Mr. Joyce’s criteria, ni
ly, *"The price of such a receive
should be so low that every hous
hold can afford one. Economic di§
crimination in the distribution
warning receivers would undoul
edly be recognized as grossly U
fair.”” Given this fact, why is _
current D1DS being favored? | bes
lieve the answer rests on serif
technical misinformation, in add
tion to the aforementioned failufé
to confront the national secu
implications.
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A New IC Approach
To Audio Power

iIntil recently, IC audio power
ilifiers have left much to be de-
id for high quality performance
wiroadcast applications. 1C op-
i's will meet most of the per-
whance requirements, but need
sster stages for line driving ap-
dgintions, and certainly when used
3 rive loudspeakers.
new IC has been introduced

ith by itself will satisfy the 600
¥n line driver amplifications. and
w a pair of external transistors.
bvide up to 35 Watts of power
“tan 8 Ohm load.

he unit to which we refer is the
dpetics NES4O0L. The 540 has a
wber of features which (by de-
i1} make it highly suitable as a
ih quality audio power amp.
fse are:

, A power bandwidth of 100
<1"" and a small signal bandwidth

#50ld State Editor

By Walt Jung®

of greater than 100 M Hz. both very
important for low distortion at high
frequencies with high gain.

2. A high current output capabih-
ty (100 ma typical) which is also
internally self’ limiting for built in
chip protection.

3. A wide operating voltage
range of 10 to S0V (or =5V 10
+25V).

4. Adjustable quiescent current
control for the external power
transistors—this current control is
also temperature tracking for bias
stability

5. A class B design which simul-
taneously provides relatively low
idle current (13 ma typical) with
highly linear operation.

6. Built in sensing transistors for
use as power limiters for the exter-
nally connected booster transis-
1ors.

The 540 is quite complicated in-
ternally, as the schematic in Figure

1 shows. In spite of this rather
overwhelming array of transistors,
it can be likened in many regards to
the op-amp configuration with
which we are familiar. Reduced to
this, we have drawn a symbolic
equivalent in Figure 2. It has a pair
of differential inputs, pin 2 (posi-
tive) and pin 4 (negative). A single
V+ line connects to pin 0. This
pin and pin | are the base and emit-
ter terminals of PNP transistor
Q23 and are used to sense positive
load current in an externally con-
nected resistor.

When power limits have been
exceeded. the chips will shut down
and serve as a protection device. A
single V- line connects to pin 6.
This pin and pin § connect to the
base-emitter terminals of NPN
(230. which serves a function simi-
lar to Q23. limiting power from the
negative supply.
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Unique Differences

A major difference from that of a
conventional op-amp is the output
design. Note the connections 10 the
emitter, base and collector of Q31.
Q31 is the transistor ysed 10 set the
idle current in the external boost-
ers. It 1s hooked up as shown in
Figure 3 with the pot setting the
total drop across Q31 to match the
Vbe's of the external boosters at
the required idle current.

A myjor design ditference which
may not be obvious from the sche-
matic is the type of amplification
used within the 540. Conventional
op-amps such as the 301A or 741
are voltage amplifiers, and voltage
amplification often has it's
limitations—notably slow rate
problems and Miller effect.

The 540 design overcomes 1hese
problems with inherently wide-
bandwidth current amplification,
which provides the excellent fre-
quency response mentioned ahove.
As a result. the open loop voliage
gain of the 530 will be in proportion
to the load resistance it sees. This
1s not really a drawback, as in mosl
applications the feedback will
swamp the effect of the high output
impedance. This high impedance is
a greal asset in eliminating crossov-
er distortion. A current drive 1o the
oulpul transistors 1s the ideal meth-
od to minimize the annoying distor-
tion products generated by this
type of distortion. To appreciate
the 540°s advantages fully, let's
look at a few circuit applications.

Circuit Uses

The first circuit to be discussed
Is the most basic configuration
used with the 540, shown in Figure
4. This is a non-inverting circuit
with gain being determined by R2
and R!. Input impedance is set at
IOK by R3, making it useful for
bridging applications.

A number of tests were run on
this circuit under various condi-
tions to determine its suitablility as
a line amplifier and as a general
purpose low power driver for head-
sets, Cue amps, elc.

First of all, the ¢circuit was tested
in a 40dB gain configuration, using
the recommended R2 and Cc val-
ues (see table). Since the 540 is
advertised as being able to deliver

42

INVERTING INPUT — ]

NON-INVERTING INPUT ———

POWER LIMIT
v+ (POSITIVE)

QUTPUT 3 (COLLECTOR)

OUTPUT 2 IBASE}

OUTPUT (EMITTER)

v POWER LIMIT
INEGATIVE)

% THE 540 1S FURNISHED
INA10PINTO -5 TYPE PACKAGE

Fig. 2 The 540 pins and operational hookup.

# NOTE: ADJUST RI 10 SET
DES IREL (DLE CURRENT
IN Q1 -Q2 OR FOR MINIMUM THL

TABLE X

GaN R2 Q)

Sl
4B | 1000 | Sius | 2000888 ¢
3008 | 3300 | tuf |18

Fig. 3 A method of idle current adjust-
ment with the 540.

Fig. 4 General
purpose 540 amplifier.

0.0I' —I—— —I'— —

* USE POWER LEVELS IN BRACKETS

THL IN PERCENT

@ - 4008 AMPLIFIER WITH R - 1500
@-30¢8 AMPLIFIER WITH R = 1500*
0.5p—— o =40¢8 AMPLIFIER WITH RL * 6009
® = 30d8 AMPLIFIER WITH RL 6000

0.4 — - —

+10
1-a) {+6) (+16) 1426}
OUTPUT LEVEL IN dBM
Figure 5 J
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4= Watt under these conditions. it
i= tested with both 600 and 150
m loads. The results of these
its are shown in Figure §.
‘'he 40dB gain amplifier has a
stively large amount of distor-
11 when loaded with 150 Ohms.
gich would prevent its use in a
saram channel. It would be ade-
aite for use as a cue amp. small
initor amp. or some other non-
+.ical amplication. But this same
iplifier loaded with 600 Ohms
i only 0.15 percent distortion at
10dBm. As a line amp. this could
wsatisfactory. depending upon
sur individual standards: i.e..
s=rating levels. headroom. degree
s:ompression and so forth.
iFhe 40dB curves were taken
wth the manufacturers recom-
tinded values and the distortion
liels are slightly better than data
cluded on the 540 data sheet
which appears to be conserva-
).
An additional configuration was
sted at a closed loop gain of 30dB
i'e table with Figure 4). and its
ikults show substantial improve-
#nt. This amplifier’s performance
wilso shown in Figure 5 for com-
grison. Note that at any tevel up
4 +20dBm the 600 Ohm circuit
s less than 0.1 percent THD.
i'is data was taken with a residual
it equipment distortion of .05
srcent. The distorion of 150 Ohm
geration is also reduced in propor-
in
The power figures shown do not
spresent the maximum output
tailable from the 540 as Figure 5's
\ta was taken with standard sup-
ar levels of =15 Volts. Raising the
spplies to £20 Volts would enable
¥ NES40L to deliver very close
iithe | Watt level into 150 Ohms.
1ghtly more with reduced load
ipedance. However, it appears

It the 150 Ohm loading is a rea-.

inable compromise between dis-
ition and power cutput. Thus the
weuit of Figure 4. with a 150 10 8
#im matching transformer. could
wliver just about a Watt of power
sing an NES4OL and =20 Volt
Hpplies.

Frequency Response

' These two circuits were also
dsted for square wave response.
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By James M Moore
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1in each band are included. 192 pages, hard
cover. No 20772--87.95.
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Fhis s where the S40°s wide fre-
quency response really shows up.
Fhe H0dB amphiier has a rise and
tall tune of less than a microse-
cond. and the 30dB circut mea
sures shightly over 2 microseconds
rise and full. The slightly increased
teedback capacitance (22 ph) cor
rected an overshoot on the square
wave step.

Noise performance of the 540 is
interesting. tow. Noise measures at
around gV RS with a 600 Ohm
source and o 20 kit bandwidth.
Don’t be misled by the 540°s wide
bandwidth when making a noise
measurement. It you don’t filter
the test setup down 1o the audio
spectrum only. you'll measure a lol
of out of band components. Other
types of noise sources (such as
power supply ripple) are also well
tuken care of in the 540. Both posi-
tive and negative supply line rejec-
tion 1s typically 80dB for un

- Vee
Fig. 7a Signetics m-‘ '
<
suggestion for . 0.180
a 35 Watt amp. r W
S60}
| R} &8 X Q1
I — { MIEISS
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: « - p— 1
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$ LA | | [ f
) MRS
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mil i1y}
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[oRe T ‘
O\ —
= 50
wiomt o

NES401. In most cases. unregu-
lated supplies ¢an be used.

Distortion vs. Frequency

No data on distortion vs. fre
quency 1s presented because |1
found no significant variation in the
audio band. And this is significant!
Fypically. audio amplitiers will
show a distortion vs. frequency
plot which is essentially the inverse

b
Fig. 6 540 600 Janliill— al
Ohm balanced [ 100¢ 10¢
line driver I n};l
3 YR 1 © o0
NESA0L C"—I_"W—
IN 113 .}T Tz‘m"'
== - T ro60
Vs LINE
600 ”E:
LINE 1O LINE
TRANSFORMER
1000
IR1AD F45)
- : ! HT 504 2V
H . mi tox L% I?“DP'
> v
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of their open loop gain; that is, dit.
tortion corners upwards at som:
middle frequency and starts risi
until 20 kHz it may reach 0.5 p
cent. At | KHz it may have be
beiow measurement residual.

In the 540 the open loop, it
sponse doesn’t start dropping uniiy
nearly 50 k Hz (the exact frequen
depends upon loading). so therel
no rise in distortion. As far ast
audihle spectrum goes. the §
open loop response is 1lat! Andt
makes for a good teedback am
fier.

in most signal processing ap
cations for broadcast consoles et
there 1s really no need 1o terming
amplifiers with 600 Ohms. Usi
the circuits discussed here in 1
manner. distortion levels will be
a minimum right up to the ¢lip |
el since the amplifier is provi
voltage outpul and the power |
is relatively small. Thus distor
will be even better than the cur
of Figure § indicate.

Driving Telco Lines

One very common broadc
application of a line amp 1s driv
a 600 Ohm Telco line. In these ¢
es it is mandatory to provid
source impedance to terminate
line correctly. This usually ta
the form of a pad on an amplifie
“huild out™ to the required !
impedance. The penalty for thi

BROADCAST ENGINEER
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Fig. 7b PC board
layout and
component hookup

power loss associated with the
typically 6dB. This takes 6UB
eadroom right off” your ampl:
‘s output which, at times, may
sainful (it it clips).
v nifty way to get around thisas
use a bridged output stage 1o
dply an extra 6dB of output be-
i3* the pad. You end up with the
me net power atter the termina-
) loss. A simiple and workable
iuit exploiting the 54}'s virtues
ahis application is Figure 6
Al is a 40dB non-inverting stage
before, driving one end of T1’s
nary with an in-phase signal. At
h same time., A2 inverls this sig-
and supplies a mirror image of it
opposite end of T1's primary
us the drive to T1 is doubled

prior to the source ternination re-
sistor Rl

The circuit is reasonably clean
THI being 0.1 percent up to

B m and reaching a maximum
of 0.17 percent at +20dBm. The

20dBm level 1s the maximum
which can be achieved with +15
Volt supplies. but it needed. you
can squeeze a few eatra dB of level
beyond this is you use higher volt
ages.

High Power Stages
Now having just said all we can
say on the 540 by itselt, we will
look at it with booster stages. Sig.
netics is kind enough to supply a
PC layout for a 35 Watt amplifie:
along with their 540 data sheet. The

schematic of this amphtier s
shown in Figure 7A. and 7H is the
PC lavout. Some comments are
order on the circuit

This is a 40dB gain circuit as the
feedback network (R7-R¥) is exact
ly the same as before. Emitter fol
lower boosters Q1 and Q2 are in
cluded within the feedback loop
An important feature of the circuit
i1s the power limiter protection
networks used R, R2. R3 and R4
RS, R6. These networks sense a
combination of the current and
voltage applied to theiwr respective
transistors and when it exceeds
cither a predetermined voltage o1
current limit, shut off the drive b

(Continued on page 48)

15 gold seal
sures you of the
est quality, fresh tape,
tory loaded by Fidelipac
ader strict quality controfs.
a glance, know that you can
ist the splice and tape tension

d depend on accurate tape run-out.

JIMMUNICATIDN MEDIAS and

JELIPAC, where quality is understood
ntact us for pricing information.
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PEOPLE v o

1. T. Saldi has been named Manager of Imaging and
Display Devices Business Section (1D D) for General
Electric's Tube Products Department. . .C. David
Batalsky has been named Manager of Marketing
Communications at Jerrold Electronics Corp., accord-
ing to Joseph I>. Romasco, Manager of Marketing
Services of the Philadelphia headquartered
firm. . .Appointment of James C. Morrison as market-
ing manager of the Fernseh division of the Robert
Bosch Corp. was announced in Chicago by Rupert F.
Goodspeed, Fernseh division manager. . .Electronic
Engineering Company ot Calitornia (EECO) has ap-
pointed Michael Campo 10 the newly created position
of Manager, International Sales. Mr. Campo will open
his office in L.ondon, England

Berkey Colortran. Inc.. a division of Berkey Photo,
Inc.. has announced the appointed of Phillip H. Stid-
ham as Manager. Representative Sales. . . The board
of directors of Switchcraft, Inc., Chicago. has elected
Clyde ). Schultz as vice president-marketing. . .Leon
Berman, President. AEL Service Corp. (AF1.SC), a
subsidiary of American Electronic Laboralories. Inc
(AEL). has named R. K. Swicter Vice President of
AELSC

|

GTE Sylvania Inc. has added Louise B. Quinlan
the stall of the Electronic Systems Group of GTE 3
Public Information Editor. She succeeds Joan P
Shanks recently named to head Project Transition fg
the group. . . Peter W. Smith has been appointed Preg
dent of the Western Gold & Platinum (WESGO) Sub
sidiary of GTF Sylvania. . . The appointment of Joh
J. Davin as Vice President-Materials and Facilities fg
GTE Sylvania Inc. was announced by Douglas L
Hamilton. Senior Vice President-Finance . . . .

Charles A. Steinberg, Vice President-General
Manager of Ampex Corporation announced the ap
pointment of Donald V. Kleffman as marketing manag
er of the audio-video systems division of Amp
e€x... . Paul G. Hansil has been named southeas
regional manager for the Ampex audio-video systems
division. It was announced by Richard Sirinsky, na
tional sales manager. . .Leon A. Wortman, forme
manager of corporate marketing services for Ampey
Corp., has been appointed to the newly created posi
tion of manager of distribution planning and nationa
accounts tor the Ampex audio-video systems divi
sion. . John B. Hatch has been named a product news
manager for Ampex Corp., it was announced by
Gregg W. Perry. director, public relations . . . .

Neal McLain has been elected president and Charle:
Whitcomb vice president of the newly formed Medi
atech, Park Ridge. [ll. . Murray O. Cunningham ha
joined L.-W Photo. Inc., Van Nuys. Calif.. in the new:
ly created position of director of marketing . . . .
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VISCOUNT VIDEO SYSTEMS LTD.,
105 East 69th Avenue
Vancouver 15, British Columbia, Canada

Marine Industrial Centre
Phone: (604) 327-9446 Telex: 04-508605
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THE PAIR PAR EXCELLENCE

THE SANSUI QSE-4 ENCODER THE SANSUI QSD-4 DECODER

Ittook a large investment in effort, time and money, a great deal of experimenta-
tion and devotion, of testing and ingenuity. But it's here now: the QSE-4
Encoder and its complementary QSD-4 Decoder are ready for your ears. Are
your ears ready for them? Are you prepared to make A-B comparisons between
a discrete four-channel original and the QS-encoded and decoded version of
the same material—without being able to tell the ditterence?

Sansui's QS Regular Matrix System, from the beginning, was the only
matrix that could accurately pick up and reproduce sound from any direction
of the sound field and at any point within the sound field, including dead center,
in the same way that could be done with a discrete source. It fell short only in
not being able to offer optimum separation.

Today, with the exclusive j-shift technique and all the other original tech-
nology of the symmetrical system faithfully retained, the addition of the totally
new Vario-Matrix technique now provides that separation. Full four-channel
separation. The complete psychoacoustic effect, to match any other four-chan-
nel medium. With none of the complication or obsolescence inherent in so many
other systems.

Tool up with the new QSE-4 Encoder and QSD-4 Decoder. If you want to
get started in four-channel recording, why not start at the top?

468 . . BROADCAST ENGINEERI!‘
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Advantages of the Sansui QS Coding System:

THE QS SYSTEM prevents directional error or the loss of any information in the
encoding process, It therefore places no limitations on the right of the recording
or broadcast engineer to experiment freely with new studio placement of per-
formers.

THE QS SYSTEM is the only matrix system that permits, at the decoding end,
reproduction of sound anywhere in a full circle and at the dead center of the
sound field. There are no weak locations in this completely symmetrical system.

THE QS SYSTEM does not in any way degrade any current standards ot high-
fidelity sound reproduction, whether they involve noise, distortion, dynamic
range, frequency response or anything else.

THE QS SYSTEM offers dual compatibility with existing two-channel stereo equip-
ment. On the one hand, when an encoded recording or program is played back
on standard two-channel stereo equipment, the depth and dimension of the nor-
mal stereo presentation are enhanced. This makes it possible to produce a
single version of any recording—one disc serves as both the four-channel and
enhanced two-channel version. On the other hand, when a standard two-channel
disc or other source is played through the decoder, a superb four-channel etfect

is synthesized.

THE QS SYSTEM avoids the use of a high-frequency subcarrier. Resultant
encoded material can thus be reproduced effectively even by a simple speaker
matrix. The system is therefore easily and economically popularized.

THE QS SYSTEM is a complete, all-purpose, all-media encode/decode process,
with total compatibility with all equipment and standards. That applies to disc
recording and broadcasting. Even to tape recording.

For full details on obtaining the new Encoder/Decoder or
more background literature, contact your nearest Sansui office.

For tuil detaus.
contact your nearest Sansur othice now.

LY, TLI3ITE 5aNSU| ELECTRONICS CORP.

§5-11 Quasns Bivd., Woodside, N.Y. 11377, Tet.* (212) 779-5000 Cable SANSUILECNEWYORK

REGULAR MATRIX

Sensul Elecironice Corp Naw York
Telax: 42282 SEC UL 1610
ios Angalse 273 Wesl Alondra 81vd  Gardens Calt 90247 Tel (213) 532
Sansul Eleciric Co., LIg Tonyo 141 2 chome lzum Sugnam ku Tonyo 168 Japan Tel (03} 323 1111 Cable SANSUIELEC
Teles 232 2076
Sansul Audio Europe S A Bealglum Diacem By [d ng Vst ngstraat 53 56 2000 Antwerd Tel 315663 5 Cable SANSUIEURQ ANTWERP
Teles ANTWERP 33538
Garmsany. W. & Frankturt am Mein Feuts weg 93 Tel 33538

Sebene 1079
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ed like to sell you

a product that

Isn’

Color television took years to perfect. But
the potential was there.

We have a product with great potential.
Perhaps you’ve heard our name, but not known
what we do. We're the National Alliance of
Businessmen. We’re in business to help America’s
disadvantaged citizens. Products of the ghetto,
poverty, poor education and life’s bad breaks.
Our purpose is to make the American system
work, by seeing that everyone who wants to work
can become a fully participating citizen.

If you read on, you'll see why 30,000
NAB participating companies have found it
good business to employ and train a million
disadvantaged persons. Why thousands of
talented executives have been loaned to us by
America’s leading corporations.

We were formed by presidential mandate to
serve as a catalyst between government and
business. Business provides the jobs and govern-
ment finds the persons to be hired and trained.
Most companies pay the training cost themselves.
Companies that cannot afford to take on the
task of employing and training the hard-core
unemployed can be given financial support by
the government. We think this partnership
between business and government is a good way
for our society to deal with its problems.

We have programs that deal with the

t working.

retraining the disadvantaged across America.
Transforming the disadvantaged into full citizens
~people with hope, training and the experience
that helps them move within our society.

Ouryouth programs represent the preventive
side of the Alliance. If we can keep kids in school,
they'll be less likely tofall into the continuing
cycle of poverty. So we have programs to give
disadvantaged youth summer and year-round
employment and training, and others designed
for career guidance, motivation and practical
business education.

And because thousands of Vietnam-era
veterans are having trouble finding jobs, we have
responded to a presidential request to find jobs
for hundreds of thousands of Vietnam-era
veterans.

With 500 full-time loaned executives
manning offices in 164 cities, we are fully
committed to helping the nation solve one of its
most pressing problems.

As President Nixon has said:

“The National Alliance of Businessmen has dis-
played a remarkable capability to mobilize the
American business community in response to a
national problem.”

We have a product to sell. And programs
that make it easy to buy. Contact the National
Alhance of Businessmen. Help us get our product

hard-core unemployed. Hiring, training and and our country working.
[ 4 [ 4 [ 4
& The National Alliance of Businessmen.
S The Jobs People

1730 K Street, N.-W., Washington, D.C. 20006
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FM-Stereo Broadcasting

The continued popularity of FM broadcasting leads
any interested technicians, audiophiles, and laymen
ask such basic questions as: How are stereo broad-
sts different from other FM broadcasts? What type
equipment is needed for stereo? What is multiplex-
g? How does it work? These questions and many
hers like them are answered in the book FM Multi-
bexing for Stereo written by Leonard Feldman.
| Chapter | starts with an analysis of the FM stereo
iznal and follows in Chapter 2 with some of the re-
nirements for FM stereo receivers. These include
dch topics as sensitivity, de-emphasis, and frequency
rsponse of demodulators.

Chapter 3 discusses multiplex decoder circuits and
thapter 4 discusses such refinements and conve-
rence features as stereo indicator lights and automatic
rereo switching. Chapter 5 takes up the servicing of
rultiplex circuits. Test equipment and alignment pro-
s:dures are discussed in Chapter 6. A number of mul-
lex circuits by various manufacturers are covered in
iwhapter 7.

This book is available through the Howard W. Sams

0., Indianapolis, Indiana.

Solid-State Electronics

Today. the technician is expected to assume techni-
il responsibilties that tormerly were controlled by
ngineers. As a consequence, the valuable electronics
‘chnician, often called an Associate Engineer, must
hve more than a superficial knowledge of the popular
alid-state components now in use. The main objec-
e of the Comprchensive Guide To Solid-State Elec-
tonics, written by George B. Rutkowski, is to help
schnicians meet this challenge. The author not only
nscusses the fundamentals, but also develops the stu-
:nt’s ability to select proper design components for
talid-state electronic circuits.

The book begins by explaining common semicon-
uictor materials. Other chapters discuss the zener
iode, the junction transistor, the silicon-controlled
:ctifier, the field effect-transistor and integrated cir
aits.

A modified programmed style is used throughout
1e book. Each point discussed is followed by at least
ne worked example. The student is encouraged to
rork each sample problem before referring to its solu-
on. The answers to the odd-numbered end-of-chapter
roblems are provided at the end of the book. These
roblems, with the examples, make this book a highly-
scommended source for either self-study or class-

' J0m use.

This book is available through the Howard W. Sams

‘0., Indianapolis, Ind.

‘ctober, 1972

For a high-paying job in broadcasting...get a

First Class FCG LICENSE

i\ AN
You will get your FCC License with
CIE training ... or your money back.”

Your key to future success in the broadcasting field could be a
First Class FCC License. You must pass a Government Licensing
exam 1o operate and maintain transmitting equipment used in
radio and TV broadcasting, aviation, marine, microwave and mobile
radio as well as Citizens Band communications.

One proven way 1o prepare for your FCC exam is to take a
Licensing course from Cleveland Institute of Electronics. Our
training is so effective that in a recent survey of 787 CIE graduates,
better than 9 out of 10 CIE grads passed their FCC License exam,

That's why we can offer this famous Money-Back Warranty:

#When you complete any CIE licensing course, you'll be
able to pass your FCC exam or be entitied to a fuli refund
of all tuition paid. This warranty is valid during the com-
pletion time allowed for your course. You get your FCC
License—or your money back.

You owe it to yourself, your family and your future to find out more
about CIE's way to learn Electionics at home in your spare time.
Just fill out and mail the coupon to get our TWO FREE BOOKS.
For your convenience, we will try to have a representative call. If
coupon is missing, write: Cleveland Institute of Electronics, Inc.,
1776 E. 17th St., Cleveland, Ohio 44114,

Approved Under G.1. Bill

Al CiE career courses are approved for
educational benefits under the G.4. Bill
If you are a Veteran or are in service now,
check box for G.l. Bilt information

How to gel 8

e ul'l. i
I FEC o~ Mail Coupon Today for 2 Free Books
F ‘a @

P! oL ' '
(] & CI Cleveland Institute |
1 & = of Electronics, Inc. |
(] %.r’,7 .. 1776 East 17tn Street. Cleveland. Onio aatia
. T =3 Acc red Member National Home Slud ouncik '
i Please send me your two FREE books: (]
1. Your book, “"How To Get A Commercial FCC License i
] 2. Your school catalog, “'Succeed In Electronics 2
i Print
' Name. l
i Address.. [ |
[] City. tate. 2ip. ]
i Veterans and Serviceimen: ]
i [0 Check here for G.). Bill information —
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your

NORTRONICS
distributor is
the best source
for professional
tape heads!

NORTRONICS

COMPANY, INC.
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IC Approach
(Continued from page 45)

turning on the 1C's jniernal sense
transistors {(Q23 or Q30). A slightly
forward (1Vbe) bias is applied to
Q1-Q2 by operating the [C's Q31
as a diode.

Although this amplifier will de-
liver 35 Watts with =25 Volt sup-
plies, these voltages apply to the
SE540L. a more expensive version
of the 540. The NE540L will de-
velop about 17 Watlts with +20
Volt supplies, its maximum voltage
rating. In this amplifier Q1 and Q2
will both need a heat sink-a solid
thermal connection te the chassis
or other large metallic radiating
surface is recommended. *

Don’t tforget the Q.1 uf by-pass
capacitors from each supply line 1o
ground-without them the circuit
will almost certainly oscillate. For
those who may wish to improve
upon the circuit, a bias adjustment
pot may be added (Figure 3) to
minimize crossover distortion. Or
going a step further, Darlington
pairs may be substituted for (@1 and
Q2. such as the Motorola MJIE 1100

and MJEI1090. This allows the §.
1o see a higher load impedance a1
minimizes distortion at high outp
levels. ;

The 35 Waltt power level is n
the maximum power obtainab
from a 540 circuit either. Mere
halving load impedance 1o 4 Ohn
will double power output, assur
ing adequate transistor power ra
ing and heat linking. And bridg
power configurations are also po
sible with the 540, one such exan
ple is listed on the data sheet.

Summary

What we have described here
by no means all that may be dor
with the 540. All of the popular g
amp circuits are possible using th
540 with the bonus of increase
power and bandwidth. After yg
have armed yourself with the bacl
ground data and a hot solderin
iron, we refer you to your ow
imaginative innovations using thi
new audio I1C,

*See: “*Air! Give Me Air!"
April, 1971 BROADCAST EN
GINEERING.

SPSE Sets Dates
For October, February Meetings

**Photo-Technology Trends in
the Graphic Arts’’ and ‘*Micro-
graphics Science-1973"" are forth-
coming Society of Photographic
Science and Engineering symposia.

Information Storage and Re-
trieval, COM. Micropublishing
and Future Directions are four ses-
sions suggested by the call for the
New Orleans micrographics meet-
ing, February 1-2. Topics will in-
clude materials, apparatus, and
systems. General Chairman is M.
G. Anderson and papers Chairman
is Vernon L. Wagner, Jr.

A familiar pattern will be fol-
lowed for ‘“*Photo-Technology
Trends in the Graphic Arts,” sub-
Ject of the annual SPSE Washing-
ton symposium, Oclober 25-27: (1)
invited papers commencing the
program will critically and exten-
sively review the state of the art
(including reference to commercial
equipment) (2) the main part of the
program consisting of contributed
papers will cover current photo
science and engineering (3) a

www.americanradiohistorv.com

‘*Rap”’ session under the gutdanc
of selected leaders to ensure focu
will provide an opportunity in cor
clusion for an informal give an
take. General Chairman is Ir
Kohlman.

If you would like information 0
the SPSE or how (o obtain a mem !
bership write to: Russell P. Coo!ﬂ*
Polaroid Corporation, 730 Mal
Street, Cambridge, Mass., 02139.
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" ENGIIVEER SAYS WE SHoVID TAKE rwd
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Eliminating Dead Air
On Tape Reversing

viost commercially available
Ltomation systems do not rely on
« reversing ability of a tape deck
I cperform properly. However,
th is not the case for home-brew
ye systems which often consist of
sy two decks wired to sequence
mtinuously. For these systems.
ise often finds decks such as the
sally 270 series which is a very
hrged series of decks. A tape deck
.oable of using 14 inch reels and
‘uning at 334 ips can provide up to
i hours playing time with 7200
It of tape.

“or ease of changing program-
‘ing, however, often smaller reels
.t used. This means that the deck
il have to reverse more often,
i it must provide the necessary
cque for reversing each time.
fese and other professional decks
-1 use 1800/3600 rpm motors with
ity small capstan shafis that pro-
ile relatively little reversing
rque when compared to the iner-
i on the reels. The net result is
sben extended periods of dead air

ht at the end of a tape. This is

especially noticeable it the deck is
not cleaned regularly.
Neutral First

The motors themselves are capa-
ble of reversing quite quickly, gen-
erally in a few seconds. Thus, it
would be desirable to have a device
which would drop out the transport
and wait for the motor to be fully
reversed and then re-engage the
transport. A timing device will do
the trick since the next step up
would be a tachometer on the mo-
tor flywheel

The necessary circuitry consists
of an RC timeout, control relays
and a triggering section. The ti-
meout is set to a nominal ten sec-
onds, and, in general, is a tnal-and-
error procedure. The values given
provide a fairly consistent ten sec-
ond delay. The charging current for
the capacitor operates the main
relay.

Two more relays provide start-
stop control for a two- wire remote
control switch. One of these relays
is used to hold the stop link while
the other pulses to start the deck.

LEFT

TO BARRIER STRIP AT BACK OF DECK

STARI [ x3

K4

-4V o

+ NC CONTACT
=== NO CONTACT
K4
NC CONTACT ON
RELAY K4

2%V

___|_
K]

REMOTE

Sw. t 10350
—
K2 x ©
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Number 91 in a series of discussions
by Eleclro-Voice engineers

SON OF
642

ROBERT C. RAMSEY
Chief Engineer,
Professional Microphones

When the Electro-Voice Madel 642 was first intro-
duced over a decade ago it proved a major advance
1 distant-sound pickup tecnnoiogy. In tact it won
an Academy Award in 1963, the first such certifi

cate awarded a microphone design since 1941

With the intervening years, new technology has
made possible a major redesign of the basic line
microphone to achieve superior performance and
a more useful form factor

I'he Model 642 was a combination distributed
front-opening (line} microphone at high frequen
cies and a cardioid pattern below 500 Hz. The new
Model DL42 combines a refined line concept for
the highs with a hyper-cardioid pattern that better
matches bass directivity and sensitivity with the
high-frequency pickup pattern. Overall the di
rectivity index of the DL42 is usefully greater
with less variation with frequency. and improved
rejection at the sides. Careful consideration was
given in the design to the most probable angle of
incidence for noise when used in typical studicand
remote environments

While the improvement in directional character
istics is significant, 1t is overshadowed by major
reductions in size and weight. The DL42 is just %
the weight of the 642. Even with shock mount and
cable it weights only 1 lb., 11 ozs. It is also smaller
in diameter, but our present understanding of the
laws of physics has not permitted any substantial
reduction in length

This elimination of mass was possible despite
maintaining output level within 2 dB of the 642.
And the DL42 weighs even less than most highly-
directional condenser microphones. Because mi-
crophones of this type are most often used on fish-
poles and studio booms, a special shock mount was
developed to meet the problems. Mass of the DL42
is equally distributed on either side of the shock
mount pivot to reduce both lag and over-shoot
when pivoting between two performers. The 3-
stage shock mount effectively isolates the DL42
from external mechanical shock, while an integral
windscreen reduces hoise from ambient wind or
high-speed panning. Low frequency response,
which must be rolled off to maintain subjectively-
flat response, also aids in suppressing wind noise

The final design stage, as is true of all E-V pro-
fessional Mmicrophones, 1nvolved extensive testing
under actual field conditions, with many of the
design parameters modified by feedback from
operating sound engineers

€
or technical data on any i product. wrile

ELECTRO-VOICE. INC  Dept. 1023V
638 Cecit St.. Buchanan, Michigan 49107

g/ecm%ﬁ:;

a GULTON subsidiary
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Broadcasters’ Choice:

A71Mk.1I-B
Sputrpaster/ R_evux

N
o e,
A QD

7
[ S )

LA
e Lifetime guarantee
* Superb specs & performance

o Advanced features
® Accepts 10%2" reels & NAB hubs

Check that price again for a broad-
cast quality stereo tape recorder with
all the performance and features of
machines costing 50% more. Spotmaster
and Revox have joined forces to create
the Model A77 Mark DB (the ''B"
stands for “broadcast”), a ruggedized
version of the recorder that is winning
laurels all over the world

Guaranteed for life. Every basic part of
the A77 Mark [OI-B is protected by a
lifetime guarantee except the heads,
capstan and pressure roller, which are
guaranteed for a full year. This should
tetl you something about the reliability
engineered into the Mark I-B.

18 new features. The original A77 mod-
el, so widely praised since its introduc-
tion, has been improved in 18 ways.
For example, a new oscillator circuit for
preater efficiency, lower distortion. A
modified and strengthened braking sys-
tem. A new hardening process to reduce
capstan wear. Improved tape handling
and spooling.

But we didn’t change the already
great things: servo control capstan, out-
standing speed stability, 101" reel
operation, modular and plug-in electron-
tcs. pinpoint editing ease, separate bias
adjustment for each channel and speed,
remote control of all functions, unde-
tectable wow and flutter, 30 Hz to 20
KHz response, etc

Designed for rack-mounting, the A77
Mark W-B provides 2- or 4-track stereo
operation at 7% and 3% ips. Other
speeds, futl-track heads, accessories op-
tional. Call or write

BROADCAST ELECTRONICS, INC.

- & Flimways Company
8810 Brookville Rd., Sliver Spring, Md. 20910
(201) 588-4983

WEER

Many FM transmitters around
the country now use solid state
exciters such as the RCA direct
FM exciter manufactured by Mo-
seley. And by now, many stations
also have available one of the new
generation of counters similar to
the Heathkit shown in the illustra-
tions. These counters can be very
conventent for checking the fre-
quency of the 19 kHz pilot trequen-
cy broadcast as part of the stereo
composite signal. This frequency is
required to be checked at least
once a day, and most stations now
have frequency monitor which will
do the job.

The accuracy of the monitor can
be checked quickly with the meth-
od shown here. All that is required
is a BNC connector, a few inches
of wire, and some very careful
drilling. Use great care in drilling to
avoid getting chips of metal inside

the stereo generalor, where (h!
are definitely not wanted. The w
should be flexible, and should
terminated with a prod to fit 1
test point mounted on the print:
circuit board just inside the rig
front of the stereo generator pane

You will make a connection
the blue test point TP 304. At th
point you will get +4.5 Volts D
and you’ll also find 8 Volts, peak
peak of the 19 kHz pilot frequenc
If desired, a small capacitor cou
be used to connect the BN
connector to the test point, but
the case of the Heathkit counter,
is not needed.

The pilot frequency can |
checked quickly here whenew
desired without plugging in the e
tender board supplied with the ste |
€0 generator. This test point c:
also be used to synchronize tl

(Continued from page 49)
A fourth relay bypasses all auxil-
lary functions during fast wind.

Reverse Control

Looking at the schematic for the
deck, you’'ll find two places where
direction change signals are availa-
ble. One place is at the direction
lights and the other is at the revers-
Ing relay coils. These are marked
LT and RT. This tatter choice is
preferable because it has positive
gotng logic, i.e. it switches from -24
Volts to O Volts. The direction
light switches from open 1o -24
Volts, which is a negative-going
logic. Positive logic allows a wider
choice of control devices.

This design used relays simply
because they were easy to use. A
little thought will allow the elimina-
tion of these for completely solid-
state logic. However, the proto-
type model works quite well. Note
that all interface connections are
made to a barrier strip at the back
of the deck. No modification to the
internal circuitry is necessary.

C!, C2, D!, D2 form a differen-
tiating network tor the direction

www.americanradiohistorv.com

reversing pulse which occul

whenever a direction change bu
ton is pushed. The exact shape t

the pulse does not matter; the toti
energy in the pulse is determing

by the capacitors. The diodes allo!

only one edge of the pulise to pat

through. The 10K resistors are f.
discharging the capacitors to insul

triggering reliably.

The 8000/50 capacitor is the chiti
timing element. Its charging cul
rent maintains the SCR in condut
tion until this current drops below
ma. This is the figure related f¢
this SCR. A small unit such as th
C106 could have been used, but thii
current for holding is only 0.3 m&
which makes the last part of th'
timing process difficult to control.

As designed, approximately
ma of base current will flow nl
the transistor just at the end of th*
timing interval. With a moderate:
high Beta transistor, probably all
kind of relay could be used.

All relays used were KHP17D'
(24VDC) type but others shou
work also. Selection of diodes
not critical, neither are most of t
parts.

BROADCAST ENGINEERIN
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PILOY FREQUENCY ONLY
/X/’/ \_/ »

MONMD  MODULATION

\ \
a]ﬂ“"{/ﬂ"

STERED LEFT CHANNEL QMY

e

COOL SEPARATION UNEQUAL LEFT AND RiGHI SICMALS

§§§

neep generator of a typical ser-

ie type scope in order 1o give a
iy useful stereo display.

Nith a wide-band signal fed nto
t vertical amplifier of the scope,
1 with the sweep running at 19

[z, or at 38 kHz, you can imme-
l.tely see whether or not you are
nadcasting in stereo. how good
'ur separation is. Monaural trans-

ssion shows up at once with this

se of display. If you are using a

inal generator to supply tones to

e channel at a time, you can
lentify left and right channels.
his display is probably familiar to
mst of you, but a glance at the
setch will show the advantages.

The audio is superimposed on
e base (pilot frequency) in quad-
mts, and separation, or lack of it
'quickly evident. In fact, a mono
gnal will show no quadrants; the
hole base line will swing up and

ywn with the modulation. To
entify channels, remember that
i¢ left channel should coincide
ith the pilot frequency as it cross-
s the base line in the upward
irection.

We feel that this is quite a bit of
sformation to be made available
Il for the price of a BNC connec-
or, and a few minutes of work.

Roy L. Galtagher
Transmitier Supervisor
WFTL AM-FM

Ft. Lauderdale, Fla.

Jctober, 1972

TABER
PRESENTS
ITS NEW
TABERASER

Highest quality
. . . best value

Erases Them All Reel to reel
magnetic tapes, cartridges,
cassettes, all magnetic film
stock too. Up to 2 inches.

Erases It All with minimum
residual noise because the
tield automaticaily diminishes
at the end of each 30-second
cycle.

Won't Overheat Internal
blower activates automatically
to keep unit below 71°C.

Budget Priced at only $395.

For the distributor in your area

cail or T A BEE R MANUFACTURING & ENGINEERING CO.
2081 EDISON AVE. - SAN LEANDRO, CALIF. 94577 » PHONE: (415} 635-3831

Circle Number 30 on Reader Reply Card
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1 PRODUCTS

tUse clrcle number on reader service card for further Information)

High Power
RF Source

The new time-saving BIRD

High-Power RF Source consists of

three independent oscillators and
one common power supply mount-
ed in a mobile rack, which rolls
right up to a test station.

The power oscillators are indi-
vidually tunable over a wide fre-
quency range or may be set at three
fixed frequencies. Their output can
then be repeatedly selected by

switching for easy observation of

your design changes in components
tested.

The inconvenience of removing
and inserting RF heads for various
frequency bands. the waiting time

for warm-up and outpult stability,
and the changing of harmonic fil-
ters are all eliminated in this new
Instant-Output Signal Source. {(No
waiting required when switching
between oscillators—after initial
warm-up period al turn-on in the
morning.)

BIRD model 7000 features
common metering for DC power
supply and RF power output as
high as 150 watts CW. This h:gher
power rating permits extensive
component and system testing,
meter and attenuator calibration,
EMC investigation, etc. at full de-
sign power. Level is controlled
down to Y4 watt by a coarse and
fine-adjust knob. A small meter

Replace your Ampex or Scully motor with a Beau Motor

Tape Ampex Scully Beau
Speed Model Model PN Price
Ball Bearing Construction for
ears of Trouble-free Operation | 3%-7v:| 440 270-275-280-282 | 43H-108 [ $150.00
Electrolized Capstans for
longer [ife 71%-15 440 | 270-275-280-282 | 43H-115] 150.00
0.00015 inches Max. Tur. 7V2-15 1300-350
: 351.354 54H-56 165.00
High Inertia Rotor 3%-7% 1 300-350
& 351.354 54H-61 165.00
Low Flutter & Wow
inside Qut Construction § BEAU MUTUH DIVISIUN
460 Sackett Point Road - North Haven. Conn. 06473 » Phone {203) 288-7731

Circle Number 33 on Reader Reply Card

MINI
“5” CHANNEL

ACCU-FIVE
$495

the compact
rack mount console

console

ideal for I e
CATV/CCTV audio K e 1 L

r complete information
please contact
the Director of Sales

Dept. B-5R

UMartin-

LN e @

®0000-ss |

MCMARTIN INDUSTRIES INC.
OMAHA. NEBRASKA. 68102 TELEPHONE (402) 342-2753

605 NORTH THIRTEENTH STREET

Circle Number 32 on Reader Reply Card
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indicates relative output powg
over the entire 25-1000MHz rang
with =15 percent accuracy. '

Adding a THRULINE® maodels
4340 RF precision Wattmeter andis
model 8135 TERMALINE® |
watt Load creates an instant, myge
bile RF testing laboratory with §|
percent measurement accuraﬁ:.r,.r
unsurpassed in power level, frgi
quency range and time-saving Lulﬂ
venience al its price, |

Circie Numbar 60 on Reader Reply Card i

i

Dropout Resistant
Video Tape

Memorex Corporation has -
nounced availability of new Vidi
chrome video tape which offer§
substantial noise-resistance and an
extremely low dropout rate far
one-inch Ampex helical recordr
ings, i

“*Vidichrome has a dropout rnaz 5.
of less than 10 per minute on ,
Ampex VR 5100, as well as the
industry’s highest signal to noité |
ratio of over 42 dB,” said R b
Parker, video product manager.

*“The tape has an extremely high |,
resistance to the detrimental 1
fects of heat and humldlty becaud |
it 1s made using a unique blndﬂ L
formula,”” said Parker. ** It uls@
reduces head wear and cm-..hlllg
extending tape life to more thaun § l
passes_”

“The possibility of static cha
build-up which attracts forelgn [
ticles and causes dropouts is sig
icantly reduced with Vidichro
because it is also back-coated,”
said,

Capable of recording both i
and black and white values, Vi

@f
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adome is available in lengths of
150 feet (Y2 hour) and 3000 feet (1
wr). Users may also select either
yunctional plastic shelf box car-
. or a durable new plastic ship-
% at a slight additional charge.
ices of the new tape depend on
(¢ quantities and package or-
red, and are quoted on request
dough local Memorex distribu-

s .
Circle Number 61 on Reader Reply Card

FM Monitor Receiver

‘The Heath Company has
tiveloped a revolutionary FM
ver that has applications in the
Mradcast, cable, and home enter-
mment fields.
I'his new approach to FM tuning
‘kolves the digital readout tech-
njue for frequency monitoring and
ming. And, all controls are push
ytons.
“alled the AJ-1510, the tuner
is the age old knob twisting band
inning technique. Now, band
anning can be accomplished by
iching the auto sweep button.
le unit will stop at each signal
mere a broadcast can be received.
fuch the by-pass button, and the
an continues to count down from
'k top of the band.

Circle Number 62 on Reader Reply Card

Broadcast Color
Tv Camera

A new broadcast color television
smera for studio and remote use
swell as closed circuit and cable
tievision applications has been
uroduced by International Video
{irporation.

The I VC-500A offers significant
sw features compared to previous
I'C broadcast cameras but incor-
#rates the successful tube combi-
ttion used in the 1VC-500—a sili-
in diode tube in the red channel
id Plumbicon tubes in the blue
id green channels, he said. The
isult is the best rendition of reds
hd the most sensitive color cam-
Ba available today, Moscarello
ded.

Major new features in the 1VC-
J0A include:

- new preamplifiers have a great-
i dynamic range without clipping
lan previous models, and at the

tmabhar 179

same lime provide an excellent sig-
nal to noise ratio.

- an external video feed can be
displayed on the nine-inch viewfin-
der.

- a new focus current regular
adds improved stability.

- full horizontal and vertical con-
tour enhancement permit sharper
pictures.

- structural improvements have
significantly increased the camer-
a’s mechanical strength without
adding appreciably to its weight.

Circle Number 63 on Reader Reply Card

Ampilifier/Modulator

Acrodyne Industries, Inc., has
announced the introduction of its
A-2028 Amplifier, a totally solid
state unit operating in the
frequency range of 950 MHz to
1250 MHz.

This unit is usually combined
with a built-in Acrodyne Gaussian
Pulse Modulator. The Amplifier
provides a peak power output of 50
walls across an instantaneous 3 dB
bandwidth of 175 MHz, at a 2 per-
cent duty cycle. The modulator
generates a pulse shape and spec-
trum which complies with the re-
quirements for UHF Distant Mea-
suring Equipment as defined by the
U.S. Federal Aviation Administra-
tion and the International Civil
Aviation Organization.

Circle Number 64 on Reader Reply Card

Automatic Tape
Cartridge Winder
A digially controlled tape car-
tridge winder featuring automatic
tape length determination and ex-
clusive tape tension control is in-
(Continued on page 54)

r
TAPRPECASTER

BIGITAL
TIMER

@ Selectahle
60 or 100 MINUTE

@ Time preset feature
with relay output

® Remoteable

@ Solid walnut sides

e $300.00

TAPECASTER

H8T LINE

TOLL FREE ORDER NUMBER

800 638-0977

PLEASE USE OUR REGULAR NUMBER FOR
SERVICE AND TECHNICAL INFORMATION

UP-DEBWN

TAPRPEC ASTER TCRA, | NC
Box 662 & 12326 Wilkins Avenua. Rockville

Maryland 2085
Araa Code 301 581-8888

Circle Number 54 on Reader Reply Card
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NEW MOOEL CX-

COAXIAL CABLE STRIPPER

Developed and used by NASA »
Prepares cable for connectors in
10 seconds = Adjusts for stripping
requirements of all standard co-ax
connectors » Close-tolerance ad-
justment prevents nicked conduc-
tors = With removable inserts, ac-
cepts cable from .075 to .435” OD.

PRICES$44.50 F.0.B. San Clemente
Specify cable 0.0. when ordering

Western Electronic Products Co.
107 Los Molinos, San Clemente, Calif. 92672

Circle Number 49 on Reader Reply Card

troduced by Ramko Research.

Utihizing integrated digital circui-
try and a variable tape tension con-
trol the ACL-25 provides proper
lape tension for various size car-
tridges and eliminates time con-
suming operator monitoring. Provi-
sions are also included to automati-
cally adjust tape lengths for either
3% 1 PS or 72 1PS cartridges. Thus
no mental calculations are required
of the operator.

Use of the ACIL.-25 is quite sim-
ple. The user simply dials in the
minutes and/or seconds desired
selects the size of cart on the ten-
sion control and throws the switch
1o run. The unit then feeds the ex-
act amount of tape into the hub and
S10ps automatically.

The unit accepts all sizes of car-
tridge hubs and tape supply reels

Clrcle Number 65 on Reader Reply Card

TV Film Chain
Sound Projector
A new 16mm stop-motion tele-
cine sound projector, the L-W Ath-
ena 4000-TSM, offers broad versa-

Load cable,
wire, rope
or anything
on reels
onto
Roll-A-Reel
for easy,
smooth
pay-out
or take-yp.
® Easily portable
) ® No jacks
All are drilled for @ Handle any reel diameter
optional auxiliary ball ¢ [ Huvydn'ul frame
Qesntn il Solithy 4 J : ;L‘f?’b’ell’il’\;’“ldiul'lb'l relle:
50 r fra. = i ollers
b L Ll e O Positive roller lock for
unioading
*
.
Y
L]
L]
.
STYLE A .
1,500 tbs. cap. for rools o STYLE 8
g: to 28" wide. Waight * 3,000 Ibs. cap. for 1 real up to 48"
Pnfée $72.50 o wide; or for 2 reels up 1o 24"
f.0.b. Cincinnati o wide gach. Weight 110,
. PRICE 3”_7 50'
® Special sizes on request. o f.o.b. Cincinnati
7386 Reading Raad
ROLL-A-REEL [Errrirsoss
Circle Number 35 on Reader Reply Card
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tility for multiplex and other televi-
sion film-chain applications.

Standard features include instant
still/run capability for both picture
and sound, flickerless projection at
all frame rates, optical and magnet-J!
ic sound with magnetic record,
slow motion, stop motion, instant |
forward/reverse direction changell
at any frame rate, and unlimited
hold on single frame. !

In the still mode, there is no-l
damage to the film or loss of light.

Features also include a heavy-
duty base for stability in multiplex-
ing. pushbutton control, remote
control of all functions, and precise
tframe rates of 1.2,4,6,8,12 and 24
fps. Operation is fully compatible
with the 60-scan rate of TV broad-
cast. The case can be removed by a
single thumbscrew for servicing or
for installation of an interlock mo-
tor.
The 4000-TSM is capable of
being programmed for fully auto-
matic operation. When equipped
with a cueing device, which is
available as an accessory, it will
also stop at preselected frames. A
projector -to- camera lens/ optical
assembly is also available, and
provision ts made for the plug-in
addition of a Variac lamp control.
Reel capacity 1s 2000 feet.

Circle Number 66 on Reader Reply Card

Wideband Scopes

Two new cathode ray oscillo-
scopes were introduced by Ray-
theon at the annual conference of
the Institute of Electrical and Elec-
tronic Engineers (IEEE) in New
York. The new large-scope instru-
ments have bandwidths of 35 and
75 megahertz and feature calibrat-
ed sweep delay.

The Model 3100 oscilloscope has
a bandwidth of 35 megahertz and a

BROADCAST ENGINEERIN_Q‘»_
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¢ time of 10 nanoseconds. Sensi-
ity is § millivolts per division at
¢ bandwidth. Sweep speeds 1o 20
asnoseconds per division are of-

kd,

- I' . "- o ’1_

Le i I- !1?*:

L :

. & Yeee . '
=

iThe Model 4100 oscilloscope’s
#ndwidth ranges from DC to 75
i:gahertz. Rise time is 4.7 nanose-
énds and sensitivity is 5 millivolts
or division at full bandwidth
Weep speeds range to 5 nanose-
inds per division,

[The two new Raytheon oscillo-
pipes have unusually large dis-
my tubes. The 8 by 10 centimeter
tthode ray tubes feature high
fightness (20 kilovolts) for easy
id accurate viewing. Plug-in sem-
winductors and modular printed
Wcuit cards contribute to ease of
wvice and calibration,

|A variable hold-off delay for dig-
ul applications increases the capa-
lity of the scopes for either digital
| analog applications in the lab-
latory or in field service use. Of-
ired for bench and portable use.
i scopes can be supplied in rack-
inunted configuration where nec-
dsary to meet customer require-

ents.
Circle Number 67 on Reader Reply Card

Muitichannel
Audio Recorder
'Ampex Corporation has begun
rliveries of a new compact multi-
nannel professional audio recor-

der.

The new Model MM-1100 s
priced at $16.500 in its standard 16-
track version and features a servo
capstan not usually included in
recorders in this price range.

The MM-1100 is designed for
heavy duty studio or remote rec
ording use by master recording
studios. rock and other musical
groups and production houses. 1t
will allow studios small and large to
enhance their multichannel capa-
bility econonucally .

The MM-1100 has a removable
control box for remote control op-
eration. Additional remote control
units can be accommodated. The
MM-1100 can handle up to 16-inch
recls. which permit more than two
hours of recording at 15 ips. largest
capacity of any standard audio re-
carder currently on the market.

An automatic tape tensioning
svstem permits fast conversion
from l-inch to 2-inch tape widths.
Tape tension is automatically ad-
justed when head assemblies are
changed. Full digital contrel of all
transport functions virtually elimi-
nates the possibility of tape damage
or spillage caused by vperator error
or pawer failure.

The recorder features improved
Sel-Sync performance. which ena
bles recording artists to listen to a
previously recorded truck while
recording in perfect synchroniza-
tion on another track.

Dual Audio
Delay Device

United Recording Electronics
Industries (URED. North Holly-
wood. California. now offers the
professional recording industry a
new tool for sound processing. calt
**The Cooper Time Cube.™

Applications include: Creating
“*synthesized' quadraphonic 4
channel tapes and records from 2-
channel stereo originals; loudness
enhancement; spacial enhance-
ment. delaying *‘feed’ to reverber-
ation chambers or devices for add-
ed dimension; improving optical
film recording by delaying audia to
light valve or galvanometer (appli-
cable to Westrex, RCA, Maurer or
other film recording systems).

Created specifically for record-
ing studios and motion picture

{Continued on page 56)
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CONTROL AUDIO
AT THE MIKE
RIGHT HERE

WITH THE

N
NEW

SWITCHCRAFT
“Q-G” STRAIGHT (ORD
PLUG

Now, you can give enterlainers and
broadcasters instant, finger-tp
control of sound right at the
microphone The new Switchcraft
T*Fsenes "Q-G7 cord plug has a
butlt-in switch for “on-off” control
of audio The mike mounts on the
plug «o the switch knob 1s easy Lo
operate by thumb—but its low
profile alleviates inadvertent
operation of the switch

This new cord plug carries all the
other great features of Switc heraft
‘Q-G” plugs. available in 3, 40r 5
pin confrigurations, exclusive
ground contactors” for grounding/
shielding through the connedtor,
umique “caplive design’ insert screw
to give a nigid assembly and positive
electrical conunuity, cable clamp
to hold the cable securely, and a
flexible strain rehief to reduce
cable wear

Add this new Switchcraft Q-G
cord plug with “on-off” switch to
your line of audio connectors
Backed with Switchcraft’s
merchandising programs and
promotions, it's bound to become
a top seller for apphcations requiring
control of audio at the mike

For moure details, contact your
Switchcraft Representative or
District Sales Manager at
Switchcraft. 5581 N Elston Ave
Chicago. Hi 60630

E % ‘Jn- ‘|
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New Products
(Continued from page 50)

sound applications, the dual
acoustical delay line provides two
electronically independent delays
of 16 MS and 14 MS. Frequency
response is *2dB 40 Hz 10 10 kHz
(tymically +1.5 dB); distortion is
less than | percent (typically less
than 0.5 percent) at all program
VU levels up to +4 dBm output,
and signal-to-noise is greater than
70dB (15.7 kHz noise bandwidth).

Circle Number 69 on Reader Reply Card

Reader/Spooler

Designed to hold up to 1200 teet
of tape, EECO’s 7%4" reel punched
tape Reader/Spooler reads tape in a
standard search/re-wind mode at
800 characters a second. [t can
stop on character bi-directionally
at 300 characters per second and
can be operated manually or by
remote control.

The TRS9300B Reader/Spooler
reads all standard 5, 6, 7, and 8 lev-
el tapes without adjustment, even
with tape opacity as low as 40 per-
cent. It is compatible with DTL

for complete information

FM monaural
@emonitor

and MODULATION

TBM-3700
$1350

built in calibration
sca/stereo add on
am fm s/n and
remote metering

please contact

the Director of Sales
Dept. B-37

MMartin-

Circle Number 37 ar

OF OUR WPA1..

waveform & picture
monitor combo for
less than what
you've paid for

a WFM alone

Request Bulletin No.

Box 921 -

Beverly Hills =

00

MCMARTIN INDUSTRIES INC.. 605 NORTH THIRTEENTH STREET
OMAHA, NEBRASKA 68102 TELEPHONE ({402) 342-2753

Reader Reply Card

MEET THE LITTLE SISTER
1e compact WV-063

California 90213 -«

L

Ultra
Audio
Produets

(213) 849-1433

Circle Number 38 on Reader Reply Card
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RTL and TTL logic.

Stepping motor drive is the on|
moving assembly and eliminate
need of belts, clutches, gears, cg
pacitors or mechanical brakes. j
fully proportional servo, a sel
cleaning read head and phototran
sistor sensing offer minimum tap:
strain and wear. Unit is 8.72 mche
high, 19 inches wide and 1 inche
deep.

Circle Number 70 on Reader Reply Card

Environment-Resistant
Oscilloscope
An oscilloscope to use wher'
scopes ordinarily couldn’t go |
new from Hewlett-Packard. Mode
I700E (for Environment-resistant"
can be used on shipboard, for ex
ample, with no concern for wha'
salt spray may do. Or it can b
used in dusty environments, or in; '
chemical plant, refinery, or an
other place where adverse atmo!
spheres abound. It's going to bi'
very difficult for contaminants u
getinside this instrument.

The new Model 1700E is able uﬂ[
g0 beyond the capabilities of earlie
ruggedized scopes mainly becausi
of the low power c7nsumption 0
HP's series 1700 Oscilloscopes
On AC line power, these oscillo
scopes consume less than 25 walts
when on their optional internal bat:
tery pack on DC line, power con
sumption is only 18 watts. Thus n¢
vent holes are required. The instru:
ment can be sealed up tight as ¢
drum with no concern for heal
buildup within. Actually, the ma
jority of components within the
oscilloscope operate at only 10-20"
percent of their rated power maxk
mum, which assures low heal
buildup and favors reliability.

The Model 1700E has the capa:
bilities normally associated with
lab-type instruments. The amplis
tiers have 10 ns risetime (35 MHz
response), and 10 mV/div mini
mum deflection factor. It is a dual:
channe! instrument with time basé
capabilities suited as well for digital
testing as for analog measure-
ments. Maximum sweep speed i§
10 ns/div.

Circle Number 71 on Reader Reply Card

.

R

For more details about products
in this issue use free readers
service card in the back of this
issve.
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.Operator Rules Correction

Vhat a difference a line makes'
ol left out a line in our AM-FM
iverator Rules Chart in the Au-
gt issue of BE. And that line
:s make a difference. Below is a
~rrected version.

fhe problem came when we
4n’t notice that our artist had
ted to section off non-directional
kW or less) and Directional
Astricted Licenses (when you
1k across the ‘*Supervisory Op-
stor’’ line). The correct chart
i -e shows that if you work for sta-
ns in these two categories you
12d not be designated.

n some instances, an engineer
iy be working as a Chief Opera-
© for more than one station. Call

him a Chief Engineer or whatever,
if he is working for stations in the
two calegories mentioned above,
he is not violating the Rules. How-
ever, he cannot be designated as
Chief Operator concurrently for
two stations that are either above
10 kW and are non-directional or
Directional but restricted. On the
other hand, the engineer may be
designated as a Chief Operator at
one station in these two types and
as a duty operator in another.

In the Directional categories,
please note the requirement under
““Inspections’”. It should be under-
stood here that the inspections as
listed are required unless otherwise
specified in the station license.

STANDARD BROADCASY

r i 2 —_
Nos-Di Non-Directronal Directional Durectional
(Tranmmiter 10 kW ITransmirier (Unresirictedh (Restricied | icense)®
of less) over 10 kW)
Ird Class Permit 3rd Chasy Permit
Minimum Grade Brgadcast Broadcaut Fust Phone
Duty Operator ndorsement | Endotsement
. S — . 4 ]
Licensce Responsible to Insure .
L R bl
That Duty Operator w Properly Insructed TI"lm" ":Wt"l',“'“ £
Opetator || Printed Step-By-Ste Instuctions For Reduced-Grade Duty Operator, Including [Qplnen regt P" Y
| Pt | Tabie or lef of Permusible Parameter Values. Must Be Posted a1 Operating Operator it Properly
nsituction | oot o Instrucied
Su%c;::?g [Chief Operator (First Phone Licenscl Must Be Deugnated|
I blo';-:moinmu Routine Entned [
y Duty Operator uline
o Il r Remote  Antenna I Remote Amc::?‘:;ﬁ‘:::mfl Defective. Base | All Entrics By
ive.
peaating L og :.";."?;.':mﬁ:; Current Reading By |1 Class Operator, Chief Oper- | Duty Operatar
By 151 Class Operator | 3'or Mua Review and Sign Oper. Log Daily
|
Mainienance and
Maintenance Log Ml_lﬂlll\lr\u and
Masntenanoe & Mainienance Log. Firs1-Class Operator Maintenance Log
First-Class Openator e Freld Strength Meacarementy Fhl\'ﬂl"l’n; Optr;lnl
W - Performance Measurements By a FustClass | Al Monitoring Poini Month- e irengll
|‘ Mainienance & Maintenance Log Operalor ly (More frequently il re- | Meaturements twhere
i- Petformance Measuremenis - ired by license) by a Fust: | Required)
| Feld Suengih Measurements 21,“ Operator: Annual Par | By a Furs(Class Oper-
Tl Proof of Performance by | 2101 Perfarmance

Dauy. 5 Days Each Week

Inspections By A Flrni-Class Operator

1 |

a Fim<Claw Operator; Per-
formance Measurements By
a First-Class Operator

+Daily, Five Days Each Week

By a FuaiClan Operator
And Record in Maintenance
Log For Each Panesn: G}
Common Point Current. Lil}
Antenna Baswe Cutrenie. i)
Sampie Loop Curenis or
remote antenna base <ur
renis A& Phase Menilor
Indw.. vl Anienns Baw
Current Rattow, <ic

Measutemenis By a
Fimi{lse Operator

|
1

|
* Daily, $ Duys Each

Weeh By A FiunClass
Operaior

|

I Renrcied Lcenwe: R

than ¥

!

uining Maintenance of current raiwo
l tolerances to lesy than 5% or phase angle tolerances 1o less

4 The Intpection Requirements for a Disectionsl Antenna operated by
Remote Control are Unchanged
Daily, Seven Days Esch Week by » Fiust-class operator for each

patiern, within two hours of commencement of opesalion for each
palern

Buying?

Get Results Selling?
With Classified Ads
In

Broadcast Engineering

ttaber 1972
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Sony's award
presenting
microphone.

:_—-___"‘ = Emmy Award T.¥
presentations 1972,

Featuring a high-performance
condenser capsule of electret
design, the ECM-53 is specifi-
cally designed for broadcast,
recording studio, public address
and similar applications.

Thecardioid capsuleassembly
contains a permanently charged
condenser capsule and FET/IC
amplifier. A Cannon connector
houses the battery supply.

e Frequency Response: (Frontal

+ 3 dB): 40 Hz to 16 kHz
e Qutput Impedance (at 1 kHz

+ 20%): 50, 250, 600 ohms

Balanced
e Maximum SPL (1 kHz): 134d8

Also Consider:
Tie-tack/lape! condenser mic
ECM-50.

Telescopic (from 73" to 17V2")
condenser mic ECM-51.

R —
SUPERSCOPE |

©1972 Superscope, Inc, 8211 Vineland Ave.,
Sun Valley, Calif. 91352. Send for free literature.

Circle Number 39 on Reader Reply Card
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LOOK T
gD =}

FOR THE BEST
in
LOCAL ORIGINATION

* SWITCHING EQUIPMENT
Routing Switchers
Program Switchers
Vertical Interval Switchers
Audio Switchers

* TEST EQUIPMENT
Test Sets
Digital Systems
Vertical Interval Test Signals

* PULSE EQUIPMENT
Single Line Systems
Distribution Amps
Pulse Delay Amps

* TIME SYSTEMS
Master Digital Clocks
Timers
Clock Systems
Auto-Programmers

% DISPLAY SYSTEMS

Character Generators
Auto-Time-Temp.-1D

* AMPLIFIERS
Color Background Generators
Audio Distribution
Video Distribution
Processing Amplifiers
Color Encoders

AMERICAN DATA
CORPORATION

| 4306 Governors Drive, S.W.
il | —. Huntsvitle, Atabama 35805
S e | Phone (205) 8375180

Circle Number 40 on Reader Reply Card
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For funther informatlon, ¢lrcle data
Identlfication number on reader service card.

100. AELL. COMM.—"*Price and
Ordering Information™ is a new
catalog for AEL{C's Mark V Sin-
gle and Dual Cable Bi-Directional
equipment. The eight-page list
provides trunk, bridging and exten-
der station module matrixes (in-
cluding module as well as station
prices) for Model CVT-V equip-
ment. Bridger output splitter infor-
mation and prices are also includ-
ed. A module matrix station coding
explanation and a list of abbrevia-
tions are supplied for ease in use.
AELCC’S "*Price and Ordering
Information™" allows the easy
choice of the components neces-
sary for a CATYV system ‘‘made to
order.”

101. AMPEX CORP.—A new
four-page brochure describing fea-
tures and specifications of the
Model CC-500 color television
camera system is now available.
The professional quality camera is
simple to operate and maintain and
1s designed for closed ¢ircuit televi-
sion use 1n education, business,
industry, medicine and the govern-
ment.

102. ATLLAS SOUND—The first
eight-page color brochure exclu-
sively devoted to its catalog of
loudspeakers has been released by

Atlas Sound. Subdivided into indi
vidual sections detailing paging an
intercom speakers, projector horn
and drivers, mobile and industria
communication units, hi-fi an
sound columns, the new catalg,
provides complete information an
technical data for more than 10
individual models of loudspeaker:
and accessories.

103. CLARE-PENDAR—A nev
eight-page short form catalo
*’Snap-In Switchlights’" is now
available. Photos and drawing'
show snap-in pushbutton switch
lights available from stock, thre
lens cap sizes-3% sq.-3% sp.-3 x%
rectangular, two pole or six pole
momentary or alternate, and intro
duces the new Monoferm series
Choose flat bezel or raised barries
style to separate adjacent switches
Snap-in gangswitch assemblie:
show how to eliminate alignment
problems, reduce stock require:
ments, simplify mounting and pan
el fabrication, up to 8 stations in &

HARD-TO-FIND PRECISION TOOLS

Lists more than 1700 Hems—pliers,
weezers, wire tlrlprers, vacuum Systems,
relay tools, optical equipment, tool kits
and cases. AlSo includes four pages of
useful "Tool Tlps" to aid in 100l selection.

4117 N. 44th Streel, Phocnin, Ariz. 35018
Circte Number 41 on Reader Reply Card

“8” CHANNEL
AUDIO CONTROL

B-800 series
the B-801 monaural
$2350

the B-802 stereo
$3200

B-803 dual channel
$2650

tor complete information
please contact:
the Director of Sales

Dept. B-80

www.americanradiohistorv.com

console

MCM . MCMARTIN INDUSTRIES INC.. 805 NORTH THIRTEENTH STRHE
AT orvana NEBRASKA. 68107 TELEPHONE (402) 342-2763.
Circle Number 42 on Reader Reply Card
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luding one ‘‘press-to-test’”, are
own.

104. DIALIGHT CORP.—Dia-
tht makes available a 52-page
"ED Product Selector Guide.”
gsignated as SG721. The bro-
cure details the company’s broad
2 of light-emitting diodes, indica-
s, switches and related readout
wvices. The guide is basically di-
‘ded into eight product
iegortes—Light Sources; Ultra-
I nature Indicators: 0.625" Rea-
fwts; 0.125" and 0.205" Readouts;
70" Readouts; 0.300" Readouts;
coder/Drivers; and Switches.
11 the units described work with
ucontain light-emitting diodes.
ir each product category, the
gmpany gives complete specifica-
dns, curves, applications. and
munting details, where appropri-

105. DYNASCAN CORP.—Dy-
mscan announces the release of its
uest catalog of B & K test instru-
itnts. Catalog No. BK-73. The
dtpage catalog is in two colors
roughout and its listings include 8

w items, 3 of which are oscillo-
wpes. Two full pages are devoted
t probes and other accessories.
e items include the 1470 Dual-

@NQENI@UX service corporation of caktornia

Ja1 BEACH AVE., YENICE, CALIE. 90291 - (213) 821-5000

Now Two

ORY SERVICE
CENTERS

= 0 »
'angeI“eux Corporation of america

& MERRICK RD., OCEANSIDE, N.Y 11572 * (516) 678-3520
Circie Number 43 on Reader Reply Card

Trace Triggered Sweep Oscillo-
scope. and features dual-display of
waveforms for fast comparison in
industrial. lab, school and service
applications; the 1465 Triggered
Sweep Scope with B & K's new
exclusive “*Cali-Brain'" teature for
faster. more accurate amplitude
measurements; the 1440 **Cali
Brain’® Recurrent Sweep Scope;
the 281 Solid-State Digital Mului-
meter, with positive over-range
and wrong polarity indication; the
277 Solid-State Electronic Multi-
meter, with high- and low-power
Ohms ranges; the 12 OP VOM,
with resettable electronic overload
protection: the 501-A Curve Tra
cer for testing semiconductor cir-
cuits with an auxiliary scope.

106. DYNASCIENCES CORP.—
Dynasciences Corp. is now otfer-
ing a “"Quick Reference Catalog.”
The brochure covers their com-
plete line of Video products with
photographs, description and appli-
cations.

107. ELECTRONIC ENG. CO.
OF CALIF.—A twenty-eight page
booklet describes steps used in
preparing input data for computer-
aided wiring of DIP sockets and
panels. Three optional computer-
entry points are described in
detail—Logic Diagram, Pin List
and To-To Punched Cards. The
Logic Diagram entry is the easiest,
requiring only a hand drawn logic
diagram. The Pin List entry is ideal
for the engineer that wants to do
his own [C placements. The

(Continued on page 60}

FOUR
SEGMENTS
FULLY
VARIABLE
v

THE QS-1 VIDEQ QUAD SPLITTER
GENERATOR

The Quad Splitter Incorporates the latest
state-of-the-art design techniques used
fn the RHL VPM 2000 Series Switching
Systems and may be added as an op-
tional extra. The unit not only offers a
4-segment fixed video Quad split but
can provide a 4-segment time-shared
picture with each segment continuously
varlable both horizontally and vertically.
Cali us and we'll answer all your
questlons. (Crest)

RICHMOND HILL LABORATORIES INCORPORATED
964 Koehl Avenue, Union, New Jersey 07083

(201) 381-5955

Circle Number 44 on Reader Reply Card
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SAVINGS

Plus performance that is creating
excitement in Engineers around the
country! “Fantastic sound” ‘Very
Clean™ Superb! Send two
more

Proot? Our standard 10 day evalua-
ton period lets you see and hear
the performance and the full serv-
ice. 2 year warranty demonsirates
the reliability

Place your order today. Then pre-
pare yoursell for a very satistying
experiencel

TURNTABLE
PREAMPLIFIERS

MP-8 (Mono} 360
SP-8 (Sterec)$S90

Qutstanding sensitivity and near per-
fect reproduction. RIAA/NAB equal
ized - 0.5 mv sensilivily @ 1 KHz
for +4 dbm out Balanced 600
ohm out — minus 65 db S/N ratio

20 dbm out max 1 db freq
response Internal power supply

Table top/bracket mount. Ship-
ping weight, 3% Ibs

MIC/ LINE amMPS

MLA-t (Mono) $68
MLa- 2 (Dua} $96

Dual function utility amp. Inpuls for
mi¢ and/or line 600 ohm bal
anced outputs — mic input. -65 db
for +4 dbm out 20 dbm out
max 0.5 db response, 10 Hz-20
Khz 0.1% or less dist internail
power supply Tabletop/bracket
mount. MLA-2. Stereo/Dual Mono
MLA-1. Mono. Shipping weight, 4 Ibs

DISTRIBUTION AMP
6 BALANCED OuT

oa's $95

One third the cost of comparable
units. Six 600 ohm balanced outputs
Balanced bridging Tnput — 26 db
galn 20 dbm out max. — Input
level control — 0.1% or less dist
0.5 db response. 10 Hz-20 Khz
Internal power supply Tabletop/
bracket mount Shipping weight
4 |bs

!&1 TAPE CARTRIDGE
‘ LOADER (AUTOMATIC)

ACL - 23 5159

Precision winding without guess-

work. Dl the minu and/c

onds desired, throw 10 run

That's It! The exact amount of lape
ed 2

RAMKO RESEARCH

2582 atrows/ P.O. Bor 6031
5860 (9
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ECONOMICALLY

COLORIZE

MOST MONOCHROME
PRODUCTIONS WITH

@, ®
CHROMADITION

CHROMADDITIONTM  satisties many
basic ¢olor video requirements without
the need of color cameras and most
associated equipment which produce the
same results.
Expressly designed to meet minimum
essential color video requirements In
BROADCASTING, CATV, CCTV, and
EDUCATIONAL areas which operate on
tight budgets.
Electronically convert monochrome
logotype, or simllar high contrast mater-
iat Into single or dual color video com-
binations while using most existing mon-
ochrome cameras. ldeal for producing
color supers, |.D., full screen colors,
fades! Also supplles any desired phase
BLACK BURST by a patent pending
process,
CHROMADDITION operates in accord-
ance with EIA accepted standards.

For more Information, write:

MUU[RNENGINEERING COMPANY

P.O. BOX 298 — 1781 FIFTH STREET
MUSKEGON, MICH., 49340
Phone: (616) 726-3312 (Techrand Corp.)

Lircle Number 46 on Reader Reply Card

November 7, 1972

ELECTION DAY

ARE YOU
PREPARED FOR
QUALITY REMOTES?

If not — call us today for
immediate shipment of
Remote Telephone Line

Drivers.
MODEL 289 . ..... $99.95
AC/DC WITH VOICE COUPLER
MODEL 285 . ... .. $74.95
AC ONLY WITH VOICE
COUPLER
MODEL 189 ... ... $74.50
AC/DC WITHOUT VOICE
COUPLER
MODEL 185 ... ... $59.95
AC ONLY WITHOUT VvOICE
COUPLER

F.0.B. Colchester, Nlinois

PULSE DYNAMICS MFG. CO.

Fulton Street
Colchester, lllinois 62326
Phone {309) 776-4544

Circle Number 47 on Reader Reply Card
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Punched Card entry is ideal for
engineers that do logic analysis or
synthesis by means of their own
computer. The punched cards pro-
vide a good computer-to-computer
interface.

108. FAIRCHILD—A new engi-
neering data sheet to help audio
engineers create their own con-
soles by selecting one module from
Columin A and two fiom Column B
1S now available. The console
menu 1S actually a columnar func-
tion flow chart of standard
Fairchild/Robins units that can be
assembled into four console config-
urations. channel modular, remote
control, building block or com-
bined systems. The selected mod-
ules can be assembled either by the
customer or by Fairchild/Robins.
A seven-step specificalion proce-
dure 1s suggested, including making
an outline, or block diagram, of
such required functions as equali-
zation, limiting, monitoring,
switching, reverberation. delega-
tion. cue circuits and automatic
ducking or cross suppression, and
the number and kinds of inputs and
outputs.

109. GENERAL ELECTRIC—
The PAR system of Personal
Areawide Radio communications
is described in Bulletin ECR-1685.
In the PAR concept, satellite re-
ceivers are placed throughout the
operating area to pick up radio
transmissions from men in cars or
on foot. The messages are relayed
automatically without human inter-
vention and sent back to headquar-
ters where a voting selector choos-
es the receiver relaying the best
message

110. HEATH COMPANY— 9
catalog is available from this lon
line kit manufacturer. The ne
catalog features their digital EM
tuner and a wide line of other slale]
of-the-art audio products. Also i
cluded are their latest additions
the amateur radio line as well as th'
standard and lab type test equip,
ment

111. INTERNAT’L. GOOI
MUSIC—New IGM Series 70|
audio control systems are picture.
and described in a six-page bre
chure. Extended memories are '
feature of the flexible, ‘‘sequen:
tial”* 700 series. Two basic model
are the 1GMN Model 710, with
1,000-event memory and contro
over 30 audio sources, and th
IGM Model 730, with a standan’
3,000-event memory (expandable
and control over 39 audio sources
Methods of programming the sys
lems (through a direct-access keyl
board) to pre-schedule as mucha
24 hours with 125 separate event
per hour, are fully described inth
brochure. |

125. SPINDLER & SAUPPE"
Data sheets are available on tw*
new Spmd]er & Sauppe producty,
for multi-image automation, tht
Media Mix Programmer and thi
Tri-Cut Control. The Media Mit
Programmer is a compact and inex
pensive 27-channet audio-visua:E
control device for the complett
automation of multi-screen dis'ﬂ
solve and mixed-media shows. Th
Tri-Cut Control, also compact ant
low in cost, creates high-speet
“cut’ dissolves on each of thret
pairs of Kodak projectors for multi*
screen presentations.

You have 24 hours to live!

Today, that is. So what are you doing with

your time? Are you helping another human

being toward the dignity you want for b

yourself? Are you doing anything to overcome *
the hate in this world—with love? These 24 '
hours can be a great time to be alive.

If you live right.

‘uns

Break the hate habit: love your neighbor.

Advertis
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MOFESSIONAL SERVICES

VIR JAMES
o CONSULTING RADIO ENGINEERS
.| Applications and Fleld Englineering
345 Colorado Blvd.
Phone: {Area Code 303) 333-5542

JENVER, COLORADO 80206
Member AFCCE

COURTRIGHT
ENGINEERING, INC.

13AORRIS COURTRIGHT, Jr., P.E.
Jitomation - Applications Field Engineeting
ELECTRICAL AND BROADCASTING
hute No. 1, Box 854A, Flagstaff, Ariz. 86001
Phone {602} 774-8206

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE

! SPECIALISTS FOR AM-FM-TV

M4E Concord Ava. Phone 876-2010
Cambridge. Mass. 02138

TODD ASSOCIATES
CONSULTING RADI0 ENGINEERS
il Alva C. Todd, Ph.D.,, P.E, Principal

47 S. Summit Avenue, Ph: {312) 8324104
VILLA PARK, ILLINOIS 60181

| B. F. GOLDBERG & ASSOCIATES
| Hisulting Radio Engineers, Architects-Engineers
1 since 1961 . ..
1 AM, FM and TV Agrllutlom
aFactitties i'lannlna & Architectural Service
Acoustical Expertise
Field Enllnurlni
Antenna Measurements & Proofs

2100 Beltline Bivd.
| i3y 782-5302 Columbla, S. C. 29204

'IALPH E. EVANS ASSOCIATES

Consulting Radlo Englneers
AM - FM - TV . CATV - ITFS
3500 North Sherman Bivd.
IMILWAUKEE, WISCONSIN 53216
Phone: 414-442-4210

| BENIER BROTHERS INCORPORATED

Design and Construction
of Production Facilities
and Mobile Units

24 North Vine Street
Aliymood. California 90038 « (213) 464-6121

SMITH and POWSTENKO

thgdcasting and Telecommunications
Consultants

2000 N Street, N.W.
| washington, D. C. 20036
(202) 293-7742

SESGO, Ine.

47 NICHOLS AVENUE
P, O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250

This may be
your last chance
to get up oft
your big fat
complacency.

Try this. Pick out one of our

United Way agencies. Go out into
the field with its workers. See for
yourself the very real needs of the
people it serves. The new and
growing urgency of their problems.

Take a good hard look at the new
things that the agency is doing to
solve these problems. The new
approaches. The new programs.
The new money they take.

Then, when you pledge your

Fair Share, you're bound to make
it bigger. You will remember the
faces and voices of those you

are helping.

If you don't do it, it won't get done.

GET
COMPLETE
DETAILS

about the products
advertised or described
in this issue.

o
Use Free Inquiry Card.

Be sure to include your
name and address

| -

Bber, 1972
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MICROWAVE LINKS
KTR-1000-A

Color TV Microwave Links.
C Band. NTSC Cotor TV Plus
Program Audio. CATV/Stu-
dio Xmitr/Remote uses Ray-
theon. As new also Collins
Mw-103 Components In
stock. $950 per rack W/4
CH MUX

WEATHER RADAR
3CM RCA 50KW up to 40

mile range. 12" Indicator
Console as new $1975

RADIO RESEARCH
INSTRUMENT CO., INC.

3 Quincy Street,
Norwalk, Ct. 06850
(203) 853-3600

CLASSIFIED

Advertising rates in Classified Section are 15¢
per word, each insertion, and must be accompa-
nied by cash to insure publication

Each initial or abbreviation counts a full
word Upper case words, 30c each.

Minimum classified charge, $2 00

For ads on which replies are sent to us for for-
warding. there is an additional charge of $2 00
to cover department number, etc., which is
printed in advertising copy, and processing of
replies.

Classified columns are not open to ad vertising
of any products regularly pro‘ﬁfced by manufac-
turers unless used und no longer owned by the
manufacturer or a distributor

TRAINING

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class 75¢c. 2nd class $2 25, 1st class $1.50. Free
catalog. Ameco Publishing, 314G Hillside Ave.,
Williston Park, N Y 11596. 8-72-tf

FIRST PHONE through tape recorded lessons
at home plus one week personal instruction in
Washington, DC, Atlanta, Boston, Detroit, New
Orleans, Minneapolis, Seattle, Denver, Port-
land. Los Angeles Proven results. Our 17th year
teaching FCE license courses. Bob Johnson Ra-
die License Preparation, 1060D Duncan, Man-
hattan Beach, Calif. 80266. Phone 213-379-
4461 1-69-tf

PASS FCC first and second class exams with
new 21 lesson, 450-page course Starts with bas-
1c electricity. Over 600 FCC-type, multiple-
choice questions and sample exams incluged. No
previous technical knowledge required. Com-
mercial Radio Operator Theory Course, #15-01.
Only $5.95. Ameco Publishing, 314G Hillside
Ave., Williston Park, N.Y. 11596. 8-72-tf

EAHS ELECTRONICS DEGREE, maimly by
correspondence. F.C.C. license preparation in-
cludecrat your option. Accredite(rby Accrediting
Commussion of NHSC. G.1. Bill approved. Free
brochure Write' Dean, Grantham Scheol of En-
gineering, 1505 N. Western, Hollywood, Califor-

nia 90027, B-72-t0
MISCELLANEOUS FOR SALE
FOR SALE
RADIO STATION 5,000 Watts . . . Eastern
Arizona$175000  substantial cash . . Harold
Bruzee KHIL ~ Willcox 6-72-61
EQUIPMENT FOR SALE

HCA TFE-10A: 2541 Mhz transmitting an-
tennas. Broadband, omnidirectional. New, 1n
original pucking Bob Reynolds, 609-877-0881,
32 Moashill Lune, Willingboro, N.J 0804!;6_."2 .

-72- 3t

62

EQUIPMENT FOR SALE CONT.

SERVICES

FOR SALE—1,000 WATT UHF translator:
Ampex with unitized gower supply channel 36
in, channel 79 out. KGSC TV, San Jose, Cal. Ph:
408/298-6679. 8-72-3t

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in series 400 and 500 ma-
chines. Price $39.00 each prepaid, while they
last. 90 day warranty. Terms check with order
only, no COD's. Not recommended for Tapecas-
ter series 600 or 700
TAPECASTER TCM, INC., Box 662,
Rockville, Maryland 20851
1-72-TF

General Electric Camera Equipment—A
large stock of boards, hardware, sub-assemblies
including encoders, processors, camera heads,
and update kits for General Electric PE 240, PE
250 and PE 350 camera chains in new and like
new condition. Also will consider trade for mi-
crowave equipment. Contact J. Devine 315-797-
5220. 9.72-2t

ONE STOP for all your professional audio re-
quirements. Bottom line oriented. F. T. C. Brew-
er Company, P.O. Box 8057, Pensacola, Florida
32505. T7-71-f

"NEW & USED TOWERS, Buy, Sell or Trade,
Erect. Ground wire 85¢ Ib. Bill Angle, 919-752-
3040, Box 55, Greenville, N.C. 27834."  2-71f

SURPLUS AUDIO PATCH PANELS, All
Standard Configurations. Gulf Telephone &
Electronics, Inc., 6325 Beverly Hill, Houston,
Texas 77027 T7-724f

CARTRIDGE TAPE EQUIPMENT—Rebuilt.
New paint, heads, flywheel, pressure roller,
belts, etc. Spotlessly clean and theroughly
tested. 30day money-back guarantee,90 day
warranty. Also contact us for possible discounts
on new equipment and accessories. AUTO-
DYNE, Box 1004, Rockville, Maryland 20850,
(301/762-7626). 7-72tf

SPECIAL—-NEW FIDELIPAC NAB CAR-
TRIDGES 10 secs to 6 minutes. Only $1.25
each. Minimum quantity 50 carts. Specify
lengths when ordering. Gately Electronics, 57
W. Hillcrest Avenue, Havertown, Pa. 19083.

9-72-3t

New and Used Towers AM, FM, TV, Commu-
nications Antennas AM, FM, TV, CATV, Micro-
wave. Complete sales, service, erection and

ainting. Serving Florida & Georgia. Wrile
BiSCO P.0O. Box 1029 Bradenton, Florida 33505
or phone 813- 745-6285. 9-72-3t

One Hour Videotape. Bell & Howell. %" x
2400°. Current list $39.95. Our price, fresh, uno-
pened. 54% off, only $18.50 per roll. Limited
quantities. Sam Davis, AGE Inc. 5362 Ca-
huenga, No. Hollywood, Ca. 91601 (213)985-
5500. 10-72-1t

IGM 630-15 COMPLETE AUTOMATED
BROADCAST SYSTEM. Includes random se-
lect control unit complete with card reader, type-
writer, remote manual entry, controls and veri-
fied logging system. Source equipment as
follows: 4 Scully tape playbacks, 4 IGM insta-
carts, 1 IGM single cartridge playback, 1 time
announcer and external studio input. System
also includes 3 remote control units with digital
clocks, 3 encodinf systems, 1 end of message
tone generator and 6 IGM matching rack enclo-
sures. System is monephonic, but music sources
could be converted to stereophonic for about
$1,000. Ted Boyd, WHBC, Canton, Qhio (216)
456-7166. 10-72-11

For Sale: 5 Collins/ ATC cart machines,
PC2/190, One Record AMP. All in working con-
dition, some spares. Fred Clinger Chief, Box 789,
Bucyrus. Ohio 44820 10-72-1t

RCA TT25 SOUND AMPLIFIER CHANNEL
5 can be modified wrgiclure. RCA TT5A TRANS-
MITTER CHANNEL 5 can be modified to air
cooled. Just removed from standby service, fully
operational. Harmaonic filter, VSBF, and Di-
Eexe_r not included. PRICED TO MOVE. Chief

ngineer, KSD-TV,1111 Olive St., St. Louis,

Mo. 63101 10-72-2t

www.americanradiohistorv.com

CRYSTAL & MONITOR SERVICE. F:

cy change, repair or replacement of oven
broadcast crystals. Also fretﬁaency change
recalibration or repair of AM frequency
tors, and H-P FM monitors. Fast service at
sonable prices. 30 years expérience!
write: Eidson Electronic Co. Box 96, Tem
76501. Pho. 817 773-3901 4

WANTED

DISTRIBUTOR WANTED Electronic &
equipment manufacturer requires distribati
network for instruments sold to Broadeastes
Prefer representation but will consider priyg
labeling. Write Dept. 267 Broadcast Engises
ing, 1014 Wyandotte Street, Kansas City, Mp
64105 KPSy

MICROPHONES 1920 to 1940. ALSO LITE
ATURE. WRITE BOB PAQUETTE 443K
ST. MILW., WIS. 53208 47

HELP WANTED

Director of Engineering for Soudliws
group operation which includes AM/F !
Must be familiar with AM directional sys:
FCC rules and regulations, filing of all FCC:
gineering applications, and TV and microws
systems engineering. BS or BA degree pref
Sendresume and salary requirements W
Dept 268, Broadcast Engineering, 1014
dotte St., Kansas City, Mo. 64105 10-

FCC LICENSED TV ENGINEER with 2y
Tech. training and 4 years solid state wmai
nance experience to work on TK-27s, TK
TR-70s and associated equipment. Contact I
Pozzi, Chief Engineer, HK TV, SanF|
cisco, CA. EO EMPLOYER M/F 10 a

JOB HEADQUARTERS for all Radio and Th
evision Engineers. Immediate openings exisi}
9 western states and elsewhere for qualifisd &
neer and technical personnel. All categar®
rom lrainees to experienced transmitter m
tenance, chief, assistant chief, live color val#
maintenance and technical operations Send!
your complete resume now. The AMPS Agenfi
11661 San Vicente Blvd., Suite 300, Los Angh
les, Calif. 90049. Telephone: 213-820-2678, I
Broadcasters—For Broadcasters 11 8=

Memo to
Consult-

ing J
|
|
|

Engineers

Broadcast Engineering's "Pro-
fessional Services Section” Is
your most economical and ef-
fective way to display your Pro= '
fesslonal Card.

® LOW MONTHLY RATES |
$16 per monthly Issue, 12 or
more times
$18,50 per monthly Issue, 6-
11 times
$21 per monthly issue, 5 or
less times

® REACH ALL PROSPECTS
Greater at-station circulation:
FM, AM and educational
radio; Tv, ETv, CCTV and
CATV; recording studios.

® MORE AD SPACE
Your Professional Card in BE
is a full column wide!

BROADCAST ENGINEERI
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nl READER SERVICE CARD
- BROADCaAST enaGineerinGg

. . ] tact
For issue of October 1972-Use until January 1, 1973 pmgzziai:?:r:::direct

Use This Name. Title
Handy Card an
For More tation or Company.
Information .
Address/Ci
\ On The ty
W Products State . Zip

;' Described

25 33 41 49 57 65 73 81 89 97 105 113 121 129 137 145 153 161 169 177 185 193 201
26 34 42 S0 58 66 74 B2 90 98 106 114 122 130 138 146 154 162 170 178 1686 194 202
27 35 43 51 59 67 75 83 91 9% 107 115 123 131 139 147 155 163 171 179 187 195 203
28 36 44 52 60 68 76 84 92 100 108 116 124 132 140 148 156 164 172 180 188 196 204
37 45 53 61 69 77 BS 93 101 109 117 125 133 141 149 157 165 173 181 189 197 205
30 38 46 54 62 70 78 86 94 102 110 118 126 134 142 150 158 166 174 182 190 198 206
31 39 47 S5 63 71 79 B7 95 103 111 119 127 135 143 151 159 167 175 183 191 199 207
32 40 48 56 64 72 80 BB 96 104 112 120 128 136 144 152 160 168 176 184 192 200 208
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| READER SERVICE CARD
. BROA@DCaST enaGineerinGg

! please contact )
For issue of October 1972-Use until January 1, 1973  manufacturer direct

| i Title
' Use This Name__ t
~ Handy Card o =
| ation or Company
', For More
Information .
h © = Address/City__
On The
| Products State = Zip
Described 1 9 17 25 33 41 49 57 65 73 B1 89 97 105 113 121 129 137 145 153 161 169 177 185 193 201
2 10 18 26 34 42 S0 58 66 74 B2 90 98 106 114 122 130 138 146 154 162 170 178 186 194 202
3 11 19 27 35 43 51 59 67 75 83 9 99 107 115 123 131 139 147 155 163 171 179 187 195 203
4 12 20 28 36 44 52 60 68 76 B4 92 {100 108 116 124 132 140 t48 156 164 172 180 188 196 204
‘ 5 13 21 29 37 45 53 61 69 77 85 93 101 109 M7 125 133 141 149 157 165 173 18t 189 197 205
I 6 14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142 150 158 t66 174 182 190 198 206
I 7 15 23 3t 39 47 55 63 71 79 87 95 103 111 119 127 135 143 151 159 167 175 183 191 199 207
|' 8 16 24 32 40 48 56 64 72 B0 88 96 104 112 120 128 136 144 152 160 168 176 184 192 200 208
.!iuuuvu_,- e
?, BROADCAST enGineeriNG FREE SUBSCRIPTION CARD

To start or renew your subscription to Broadcast Engineering [—_—] | want to START a subscription to
| on a no-charge subscription basis you must check all appropriate Broadcast Engineering now.
! boxes, print your name and address, sign and return this card
promptly. D | want to RENEW my subscription to
Broadcast Engineering now

| Please check all boxes
that apply AND occupation title

: ’ WcomEmEs Deal Distributor of
. , er or
O AM Radijo Station Bre:adcasl Eouipment
. 0 M Radic Station | Edvactional Radlo Station PLEASE PRINT
O Tv Station, Commercial Industrial or Medical TV
E TV Stalion.EEdtlxcallo;la“IM ITFS
Broadcast Equipmen gr. Network Owned Station
O CATV System Recording Studio, Audio Name. - - ~ -
O CCTV or Instructional TV or video
D Campus Radio Station Microwave
O Consulting Firm Government Agency Title. - - —
p7locsesuionititiets; Engineering Supervisar,
(m] gw"er{ﬁ Preslden}!, Officer Director - Stati
[ Gen. Manager, Advisor or J Program Manager, >taticn i
Director Manager , Station or Co.__
O Chief Engineer Consulting Engineer
O Engineer, Technician 7 Other: specify.
Are you responsible for more than one station or faclity? LI Yes Street— =
Be sure you have checked one box by each arrowl ) No
h B R B www americadnGit¥historv-com——— State_______Zip.
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6 cents |
Postage i
Reguired

BROADCAST ENGINeeRrING

P.O. Box 21502
El Paso, Texas 79998

Attn: Engineers Tech Data Dept. ]

S e v M S el ol el T an e my

6 cents
Postage
Required i

BROAGDCAST enaGineerinG

P.O. Box 21502 ?
El Paso, Texas 79998 1

Attn: Engineers Tech Data Dept.

6 cents
Postage
Required

BROADCAST enaGineerinGg

1014 Wyandotte Street
Kansas City, Missouri 64105

Attn: Evelyn Rogers
www.americanradiohistorv.com


www.americanradiohistory.com

Telemet’s
Precision
Demodulator.

Four years old,
over 250 sold.

We conceived it four years ago. And, from the start, we never babied it.
For the first eighteen months, we put it through every possible
test. On the bench and in the field. We even stayed up nights to get all
the bugs out. During hundreds of sign-off hours. In all types of
transmitters.
Then we began delivery. To more than 200 stations® across the
country. Giving each unit five hours of calibration before shipping.
So, you see, we've completely de-bugged our Precision Demod-
ulator. We've taken the time to make sure it’s right before marketing
it. That’s why people are buying it. And trusting it.
If you’re considering purchasing a Precision Demodulator, we'd
be glad to demonstrate ours for you. Just write or call us today.
You'll see how well it behaves with your transmitter.

°A complete list is available upon request.

better ideas for broadcasting

COMPANY a division of GEOTEL, INC.

Chicago. 1. (312) 647-8026 Atlanta, Ga. (404) 361-2951 Houston. Tex. (713} 946-5796 Santa Ana, Catit. (714) 540-6756

Amityville, New York 11701, (516) 541-3600

REGIONAL OFFICES

Circle Number 2 on Reader Reply Card

www.americanradiohistorv.com
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It ¥ on record...

|

ferences — particularly in the category of phono cartridge usage, where @
whopping 57% of the respondents expressed their preference for Shuf
§ cartridges . . . more than all other brands combined. It didn't particularl
surprise us because we know our M44 series with its uncommon combinatio
of clear sound, low cost, exceptional ruggedness and excellent back-cuin
characteristics, has been the broadcast standard for years. And our peerles:
V-15 Type |l Improved? There simply isn’t a better cartridge for “high fidelity
FM operations. Write for the free Shure “Guide to the Conversion of Mono
phonic Broadcast Facilities for Stereo Records,” as well as the complet
Shure Phono Cartridge Catalog. ‘

Shure Brothers Inc. H
222 Hartrey Ave., Evanston, lll. 60204

Cucle Number 3 on Reader Reply Gard
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