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Canon offers the perfect zo lens 

10r the is' of your choice 

Pl7 x 3082 

PV17 x 24 P910 IS 

More and more people are discover- 
ing how significantly superior 
Canon Zoom Lenses are for TV 
broadcasting purposes. 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 
zoom lenses encompass three 
types of operation control - 
all servorized, via flexible cables 
and by effortless push-pull rod 
control. And it can be attached to 

fit and operate with any make of 
TV camera. 
Shown on this page are only a few 
examples of the quality lenses 
Canon has available to more than 
meet your particular demands. 
Specify Canon to stay ahead. 

Tho followln are Canon TV boom t n... e In. 
Plumbl.ondx Dolor caneras ounsnlly IIhl m, u, 
market! 
Sly. of wisps tub Lns Imago formal covered 

17.1 c I1,0nlm 
171 4nnnp 

Pluntblcott S PIO a 2004 
color cunea 17 2091 

PI7 . 2002 
PVIO 16111 

1 PlunlblconIi PVRO 1692 
color cenno PV17 s 2401 

PV 6 ISOI 
ID Ibg. TM N.V. Phi Ips of N.Iler lands 

11.6 11.6mm 
IIOUmuI 

Th. Comm, TV Lanu. Naounx 111111om 

PI ).7011 

I I I- O Compensation lut Daim SPI 

II` I` 

laaa 

Mlnlmum local Laoxlh 
Zoom Ratio 

Appllaalion 

Applications Ones" Pickup TubN 
Formal 

P II 4 I h' Plumbico 
PV Mono I' Plurnbleefl 

Apart from the above, Canon ha 
available TV zoom lenses for 3" 
4.1/2" image orthicon cameras 
and can also build special lensed 
to fit your requirements. 

Caron 
CANON U.S.A., INC.'. 10 N.cad Ur Iva. L.k. Success, Long lalsod, New York 11040, U S A. II'hon.l 1110 QM 0700CANON U.S.A., INC,: 457 Fullerton Ave., 91mhurel, min 

60170. U.S.A. (Phonon 31213 32070 CANON OPTICS & UUiiN! iS MACHINES CO., INC ill I W00mn loud,. Los Angeles, California 90006, U.S.A. CANON AMSTEROI 
N.V.' O.bouw 70, Schiphol Oost, Holland CANON LATIN AMERICA, INC.. Ag lo 7027. l'anona o. Panama CANON INC.: 99. OInSa SchOm., Chito#u, tokyo 104, JQ 
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lis is the new, unique Setchell assures you maximum per loon 
irison 10 -Inch monochrome: 1 ance and stability, low bower 
ieo monitor... the only proles- -t < < I ' a 

drain, and a minimal heal factor. 
onal -quality 10 -inch monitor. Setchell Carlson UNIT IZFIr 
gives you 13% more viewing area than plug -in circuit modules make maintenance 
andard 9 -Inch monitors; occupies only a breeze. 
y4 Inches In rackmount configuration. At $189, it is the lowest -priced American - 
is small and handy, but able to do giant made monitor of comparable size, and is 
aty. Use it for broadcast studios, industrial available in single or dual rackmuunts. 
onitoring, surveillance, remote Installa- 
ins, medical, VTR display, educational, 
id many other applications. 
ou'll find the picture quality always superb 
iorizontal resolution 640 lines or butter), 
le reliability factor amazing, the weight 
racticalty nothing (15 pounds), and the cost 
iodeat. 
)ne hundred percent solid -state circuitry 

Take a giant slciI, forward ... ask your 
Setchell Carlson dealer for more nil( Hum 
tion, or write to us. Remember SI Ic'lll I I 

CART SON, where quality is a Iradiliun. 

SC ELECTRONICS, INC. 
A SUBSIDIARY Of AUOIOINONICS CONPONAIION 

bill blh AVk NW SI PAW , MINN&SUTA hhli: 
PNON( Ih 121 b.1.1 1131 
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October, 1972 Volume 14 No. 10 

BROBDCasT enGineeRinG ® 
The technical journal of the broadcast- communications industry 

14 ÁwJ'im 
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 IC advance that could affect all 
broadcast systems. Walt Jung 

49 Eliminating Tape Reverse Dead Air. System and schematic 
for modifications that will help eliminate some of that dead 
air time when reversing large reel tapes. Wayne Sung 

ABOUT THE COVER 

You see typical errors on the 
cover. Read the article on 
page 14 by an Ampex engineer 
who will help you understand 
what's involved and how to 
eliminate errors. Cover photos 
by Ampex, design by Webb 
Streit. 
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DIRECT CURRENT 
FROM D. C. 
OCTOBER, 1972 

by Howard T. Head 

Field Strength Measurements Ordered in CATV Hearing Case 

In a case involving priority of carriage of broadcast signals by 
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 Washington, D. 

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. 
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Drift -free circuitry makes it possible to enjoy 

three mix -effects system with quad -split 

in a control panel no larger than most 

single mix -effects switchers. Discover the 

advantages of a switching system that 

satisfies ad agencies and insures 

dominance in production capabilities. 

s 

SALIENT FEATURES: 

3 presettable mix-effects systems 

D No coaxial delay lines in all re-entries 

Quad split with external drives 

D Edger on all keys 

D Up to 3 chroma keys. Composite and RGB type 

Ultra stable system 

Easy to install. Only one sync pulse is required 

C7 All the extras used in today's production techniques 

10 years of specialization Designed manufactured and delivered some of the world's largest and most complex integrated telecommunication systems 

3620 Ridgewood Rd.. N.W.. Atlanta. Ga. 30327 

404/233-9459 

7960 W Beverly Blvd.. Los Angeles. Calif 90048 
213/653-9438 

2644 N Seventh St. Terre Reute, Ind 47804 

812/488 -3212 

GOOD ENGINEERING IS VITAL 

VITAL INDUSTRIES, INC. 
MAIN OFFICE: 3614 S.W. Archer Road. Galnesvtlle. Fla 32601- Phone 904 /376 -1561 
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(Continued fr om page 4) 

I 

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 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 

Short Circuits 

October 17, 1971 
August 16, 1971 
February .1, 1972 
December 1, 1972 
January 27, 1972 
April 28, 1972 
March 18, 1972 

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 line of 
variable vacuum capacitors 

is just about the same as the next- 

you're right... 

i 

except for 

three things. 

. Amperex uses short duty cycle 
LONG LIFE BELLOWS- practically 
doubles the cycle -life of the capacitor. 

. Amperex SHOCK SUPPRESSING BRACE 

permits capacitor to withstand 
shock level of 150 G's at a 
pulse width of 11 milliseconds. 

. Amperex can supply EVERY CAPACITOR 
IN ITS LINE with a CERAMIC 
envelope, increasing the 
capacitor's temperature- handling 
range from 85 °C to 125 °C. 

Outside of longer cycle life, greater ability to with- 
stand shock, and increased temperature -handling capa- 
city, Amperex variable vacuum capacitors are probably 
no better and no worse than the competition's. They 
are competitively -priced and directly interchangeable 
with existing types, both electrically and physically. They 
are tested to exceed MIL standard 23183B specifica- 
tions. And every capacitor shown in the Amperex cata- 

log with a glass envelope is available on request in a 

ceramic version. 

:ctober, 1972 

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. 

Amperex 
TOMORROWS THINKING IN TODAY'S PRODUCTS 

Sold through 
North American Philips Electronic Component Corporation 

Circle Number 7 on Reader Reply Card 7 
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TP -1B 
Tape Cartridge 

Winder 

This rugged and de- 
pendable tape winder Ills a need in every 
station using cartridge equipment, No 
longer is it necessary to restrict your 
cartridge operation to stock sizes. or to 
tie up your conventional lape equipment 
loading cartridges The TP -1B handles all 
reel sizes (up to 3600' of 1 and lape). 
winds new or old cartridges in any length. 
Available with or without Spotmaster lapo 
limer, providing precise minute and sec- 
ond calibration for creating exact -length 
lapes. TP -18 is $124 50. with Tape Timer 
$149 50. Lubricated tape and empty car - 
Irdaes e'o a'so era lat'e 

BROADCAST ELECTRONICS, INC. 
rum,,,. company 

138101 , !' 2, 4,0 

LETTERS 

Low Power Station 
Needs Help 

Dear Editor: 
We had a terrific problem with 

our 250 Watt AM transmitter with 
respect to arc -over in the PA sec- 
tion, 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, neutralized, 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. 

L/YI 

I 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: 
µ e are a new organization in 

Amherst 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 to 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, 

to arrange a date. AC 317/787 -2211. 

hour. 
Sarkes Tarzian, Inc. 
Bloomington, Indiana 

1] 
Circle Number 8 on Reader Reply Card 
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that we are in need of audio 
dcast equipment. For exam- 

: cart machines, audio control 
ard, turntables, reel to reel tape 

licks, patch panels, etc. If anyone 
Mould donate this equipment we 
liould appreciate it. 

Tom Atkins. Pres. 
Amherst Central Bcstg. 

4301 Main Street 
Snyder, N.Y. 14226 

alarm Plans Needed 
rear Editor: 
We are in the process of building 
Carrier Interruption Alarm which 
ill provide both audio and visual 
ttice when our carrier fails. 
Although many sources have 
ans for building a tube -type unit 
hich will provide this function, 
e are interested in a solid -state 
arm. 
If any one has such a unit they 
ve built, we would like to "bor- 
w" the plans. 

Dean Sorenson 
Gen. Mgr. 

Radio Station KCCR 
Pierre, S.D. 57501 

:quipment Stolen 
ear Editor: 
\N "e hase recently had a piece of 

Itlipment stolen and would appre- 
ate it if anyone spots the equip - 
ent to contact us. 

I he equipment was a QRK 8 -S 
insole, serial 003030. It is an eight 
tt mixer in a blue metal cabinet. 
ne modification was made to the 
tard; the earphone selector 
itch was wired into the monitor 

np circuit. 

i 

Richard N. Cochrane 
Chief Eng. 

Pennsylvania State Univ. 
304 Sparks Building 

University Park. Pa.16802 

In Comments 
ear Editor: 

I have been reading for many 
lunths in BE the comments re- 
trding the term "Engineer ". and 
'OUld like to make the following 
hservations. 
Generally, all technical person - 

el in Radio and TV facilities fall in 
tie of two classifications. Either 
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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 to examine an applicant to 
determine his "Engineering" abili- 
ty an entirely new examination will 
be needed. I would like to see the 
Commission devise a "Broadcast 
Engineers" examination of this 

(Continued on page 10) 

From X10° to -0.3° 
seperates the men from the boys 

With Microwave widths becoming narrower 
and narrower ... the tower becomes more 
important, since deflection tolerances have 
gone from ±10° to ±0.3 °. 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. 

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. 

C +ahiless, i nc. 
Not th Wales, Pennsylvania 19454 

Telephone 12151 699 -4871 
In Canada: Walcan Ltd., Toronto 12, Ontario. 
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YOUR BEST 

COMBINATION 

TO MEET NEW FCC 

125% AM MODULATION 

CCA 

a 0 

CCA AM TRANSMITTERS 
ALL CCA AM broadcast transmit- 
ters from 250 watts to 50KW are 
designed to modulate on a con- 
tinuous basis at 125% with full 
frequency response, minimum 
distortion and negligible effect 
on tube life. 

NiMM6, 

CCA AM MONITORS 
CCA AM monitors can simulta- 
neously monitor both positive 
and negative peaks to assure 
you of the loudest sound and 
still conform with FCC limits!! 

CBS AM VOLUMAX 
This device, in conjunction with 
CCA transmitters. permits you 
to automatically set yourr audio 
gain to achieve 125% peak 
positive and 98% negative 
modulation - the highest 
modulation permitted. by the 
FCC. 

CCA ELECTRONICS CORPORATION 
GLOUCESTER CITY, NEW JERSEY 0£030 (609) 456 -1716 

Canadian Subsidiary 
CALDWELL A/V EQUIPMENT CO., LTD. 

1080 BELLAMY ROAD, NORTH 
SCARBOROUGH, ONTARIO, CANADA 

Phone: (416) 291 -5595 
NO. 1 AM & FM 

Circle Numpe, 10 VII Reader Reply Card 

10 

Letters 
(Continued from page 9) 

nature, perhaps the IEEE broad 
cast section could set -up a commit 
tee to devise an examination tha 
the FCC would adopt. May I alst 
point out that an "Engineer" it 
addition to his detailed technica 
knowledge of complex equipment 
must also be a skilled mathemati 
cian. 

Arthur P. Diet; 
Technical Supervisor 

Georgetown Universit) 
Washington, D.0 

Seeking Information 
Dear Editor: 

I uuld like some information on 
using an older modulation monitor 
to read the new higher positive 
peak AM modulation now permit- 
ted. 

I know from experimenting, ' 

what I can do with one I have. By 

offsetting the "carrier" to 80 per- 
cent instead of 100 percent, the 

percentages are actually 100 when 
reading 80, 110 when reading 90, 

etc. 

Name withheld by request 

Editor's Note 
If you have any information 

and would like to help, write to 
Ron Merrell, Editor, 1014 Wyan- 
dotte St., Kansas City, Mo. 64105 
and the letters will be forward- 
ed. 

TK -30 Modifications 
Dear Editor: 

Our school district has acquired 
two used RCA TK 30 Image Orthi- 
con Cameras. They are in working 
order, but 1 -am sure that there are 
modifications that can be made on 
the units to improve their perform- 
ance. 

I would appreciate receiving 
ideas from other engineers. 

Commercial television station 
are beginning to make this type of 
camera available (either free or at a 

low cost) to educational institu- 
tions. 

Robert W. Hamilton 
Television Engineer 
Beverly Hills Unified 

School Dist. 
255 So. Laksy Dr. 

Beverly Hills, Calif. 90212 
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d NEWS 

ndustrial Television Societies Merge 
Ehe Presidents of the Industrial 
levision Society and the Nation - 
Industrial Television Associa- 

ln jointly announce agreement 
been reached in principle on 

following: 
I. The two professional industri- 
television user groups will merge 

,lo a single new organization. 
The effective data for the 

rger will be January 1, 1973. 
. A joint merger committee has 
n established to work on a new 

I stitution, bylaws and organiza- 
. 

4. A new name has been agreed 
uon in principle for the emerging 
cganization. A clearance search is 
ing made. The announcement of 

new organization's name will 
made in the near future. 

5. Ehe 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 indi- 
vidual, service company, and sus- 
taining members of both organiza- 
tions and is subject to ratification. 

Following the meeting of the 
principles of the two organizations 
on June 19 in Chicago. the an- 
nouncement of the merger was 
simultaneously made on June 20 by 
N ITA 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 is to have 
NITA and ITS members begin to 
meet with each other in their re- 

(Continued on page 12) 

'oeried...? 
illbout Proof of Per f ormtnee ? 

Forget it! Here's the ACCURACY you need in ONE box 
\ The AILTECH *F380A audio sine generator combines all 

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 
low 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 $925.00. If you're concerned 
about that next station test, thy answer is 

F380A 
the F380A audio sine generator... for 
worry -free performance. 

Balanced 150/600 ohm output for versatility 

Built -in voltmeter for easy monitoring 
Compact and lightweight - only 5'/" high 

All solid state for greater reliability 

20 Hz to 20 KHz 
FREQUENCY SPAN 

OUTPUT VOLTMETER 
CALIBRATED IN 
VOLTS AND dB 

SELECTABLE 
OUTPUT IMPEDANCES 

HUM LEVEL 
100 dB BELOW ZERO 

110 dB 
OUTPUT 

ATTENUATION SOLID STATE DESIGN 

Model 

TOTAL DISTORTION 
LESS THAN 0.1% For more data write: 

AILTECH 
A CLERER- HAMMER COMPANY 

formerly Micrudot --is a new Cutler -Hammer Co.) 19535 E. Walnut Drive City of Industry, CA 91748 
Circle Number II on Reader Reply Card 
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Indust News 
(Continue from page 11) 

spective locations." Joe Gorman 
said, "At this point forward we no 
longer think of ourselves as two 
separate organizations - Ed and 
are in complete agreement on 
this." 

The Industrial Television Socie- 
ty (ITS) and the National Industri- 
al Television Association (N ITA) 
were established to meet the pro- 
fessional needs of business, corpo- 
rate, and industrial television spe- 
cialists. 

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

MuItì-Cartrìdue Decks 

Grow with Your Needs! 

I;. 
303C - 3 decks 

'r21 
Anson 

MIME O 411'11 
El 0 4111111 ®® AMIN 

2 . 303C = 6 decks 

1 305C - 5 decks 2 x 305C = 10 deck 

3 x 303C = 9 decks 

3 x 305C = 15 deck 

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 ( -10, 0, 
+ -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 FiveSpot and TenSpot 

multi -cart players. You can even get plug -in record modules. Write or 
call for complete information: 

BROADCAST ELECTRONICS, INC. 
A Filmways Company 

8810 Brookville Road, Silver Spring, Maryland 20910 (301) 588 -4983 
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Until such time as the new nom( 
and organizational structure 
announced, contact may be mad(: 
with the organizations through Jai 
seph A. Gorman, ITS Presidenbi 
Moore Business Forms, Inc., PC 
Box 542, Niagara Falls, NY 1430; 
(716- 285 -7891) and Ed Palmer 
NITA President, New Englanoi 
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 opportunities 
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 
time provision in partisan general 
election campaigns to major party 
candidates. 

The action by the Commission 
was in connection with Part IV of 
the Commission's overall inquiry 
into the Fairness Doctrine, Part IV 
is concerned with the application of 
the Fairness Doctrine to political 
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 
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general election period. It said 
, if necessary, it would re-ex- 

me the report in light of later 
isions in the other parts of the 
uiry. 

Spokesman Selection 
n applying the Fairness Doc - 
e, the Commission pointed out, 
as traditionally required licen- 
s to afford reasonable opportun- 
for the presentation of contrast - 
views on controversial issues of 

blic importance. The licensee 
been given "wide discretion" 

electing the appropriate spokes - 
n, format and time for the pres- 
ation of opposing views, with 

exceptions, the Commission 
ted. 

nder Section 315 of the Com- 
nications Act, licensees are 
uired to afford equal time to 
ally qualified candidates, and 
der the political editorializing 
es, the licensee must afford a 
sonable opportunity for a candi- 
e or his spokesman to respond 
en the licensee has opposed him 
supported his opponent in an 

itorial. 
Under the so- called Zapple rul- 

, the licensee's discretion was 
her limited. In that ruling, the 

mmission held that when a li- 

nsee sells time to a candidate's 
pporters or spokesmen, during a 
mpaign, to urge the candidates 
ction, discuss the issues, or crit- 
ze an opponent, then the licen- 

must afford comparable time to 
spokesmen for an opponent. 

e time need not be afforded to 
pond to a paid program. 

an 5 
Tv SNOWS RATiN45 

1 

i YTS UN IN eau YOd 1.00K AT ?' 
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Welcome To All Views 
With respect to a contention that 

quasi -equal opportunities should 
be applied 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- 
formed concerning the contrasting 
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 li- 
censees to present contrasting 
viewpoints on issues covered by 
Presidential addresses, but the is- 
sue "is not what programming 
judgement the licensee makes in 
this area, but, rather, whether 
there should be an FCC require- 
ment." 

NO SALES PITCH...JUST FACTS 

FAIRCHILD /1= 1=BIfVB 
ENGINEERING DATA 

FAIRCHILD SOUND EQUIPMENT CORP 
A ROBINS INDUSTRIES CORPORATION 
75 AUSTIN BLVO.. COMMACK. N.Y. 11725 

1516153-5200 

MODULAR RECORDING CONSOLES 1 

AND INTEGRATED CONTROL MODULES 

TD_ L 
n I 

\ 
o 

z 

A 

2 

D MODULAR RECORDING CONSOLES AND INTEGRATED CONTROL MODULES 

INPUT MODULE. PICM 
OUTPUT MODULE. £ICOM 
MOMITOR MODULE. £ICMM 

Wrllr IM FAIRCHILD original Im.lrrM Control Mrnule rrr n lut. r mpLr. r erdrot 
rata .nn only .o drlln t plut n nMul rolo unto m I.. r.lwl 

ono of "Sl.nd.rd'I.,rad in Each r prYl.d" ,,.puto urpur nrrNUl.0 mp1.M 
rlr.nml TM 

trot 
.ndn,rvll mp1Y .r ...._hold pluF. lrvinl llu 

tr.m..e.p..rn..amrr ml rrnm 
OP. 

adr. 
nl r 

a . 

W,rlr uw un.Rm plug on unit... Polo hr ...tad with r.. rh.nn.lr and gradually apandad, 
.h.nmNr.nMmartslrnm,ut.,ruJl.lo.nolh.r.,pnl.m 1nlrNU, . TV. mmurru.drolldPP* 

., repot r.. ,mm.ud by In. pmt ,n .. a, 

An ono uuuuu (poor . .11.hY only Iron FAIRCHILD u IM npllon nl 11mmn1nl lunrtlon m ed 
ro ..mmr t4.nml n .pph,.00n at rMUrllnn In PP. oath modulo 1.n1 .d.pl.hle lot Yoa, 

111 n IM Ire .clod r . , rtr and In. Mahon paddy r N Fla b nonkdrorr ..l . bot nl nog Orr long 1 uoa., all moo end output 
Nun r ihhon" 'All m.!Yrnp . avaJ and 511.1 lot IrNI m. u anJr.l 

rnlnr walnut goon. rlbut Prop toto n b . pplpd to ludic JPPPn TIP Modulo. an 
laAN .ndor,JUa h,t' M,m wllh ,nnolo .Ir MI, or ....mpUU tat woad ropol 
INPUT MODULE FICA{ 
fM PICM 1npu, modulo mrlud...11 m try ampl.Atallon and ont oN In poop .11Mr m r ., n 

tal .anal. in morn, Mu 'owning m 
r 

r Ihr Iur,h., Jnrthullon Aqua /r/on,pm nu 
pro ph. Iwda, mooring and tompnurun rrmluJrl 
FEATURES 

INPUT LEVEI, SELECTOR SWITCHES PADS nt Mr hob Vol or nut I..r. doh Iwd.na 
rn poll ,.corm' 

n 

1 N t aS to dh pad 

a INPUT PRNAMP wen 10 4h . and , IRAN/. conga NapMlpr O,amrnen Nu khan d P. r 
r hapuamI n. L.r Mlrm PPL`nd Pont 

INPUT FADER dodo woo or woo*, .Ih or nor/ow t r dapped I15 Jh ma. rlanurton 
40 UP norlpna on, I LUMITEN INnI onto/led runt.'' a.rlanle a an 

ECHO FEED ECHO PEEII CONTROL, a.pUhi m p. or wt ar.nuat.nr dpa through Ppa 

p., Waco. on Iron banal 

NO SOFT SELL NO HARD SELL JUST FACTS TO HELP SOLVE YOUR AUDIO 

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 (5Io) 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 operation, 
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, S 
band, one -line hue shift, engage- 
ment and height errors all remain 
stationary in the picture. Another 
group of errors appear to move - 
waterfall, worming and microphon- 
ics. Others produce record and 
playback instability such as jitter 
and chroma flutter. 

The purpose of this report is to 
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 is to run the Amtec 
corrector error signal into a scope 

'Senior Engineer, Sustaining Engineering 
Section. Video Engineering Dept. Ampex 
Corp.. Redwood City, Calif. 

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 to 
one microsecond of error, 60 mV 
represents an error of 60 nanose- 
conds (ns). To correct the error 
shown in Figure I we would move 
the female 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 setting up a 
head with an alignment tape. 

What if we have set up our video 

head and machine carefully t 
make a new recording, and upq 
completion of the recording an 
rewind, we observe height aft, 
engagement errors on immediat 
playback? Well, up to three kinc 
of things may have happened. 

First, if the video erase head a 
the recorder was used to erase tl 
tape during this recording, the tap 
was heated up. During the recon 
mode, the erase head current N 
gins to heat up the video erase heal 
until an equilibrium temperature i 

reached in approximately five mir 
utes. While the erase head is on, 
portion of this heat is transferred t 
the tape where, under the influenq 
of the tape tension, the tape begin 
to stretch a little more than usual 
Stretching along the tape lengt 
causes a shrinkage across its width 
compressing the video informatio 
recorded on the tape. This actio 
apparently continues until the tap 
is stored on the takeup reel. Upo 
playback, the time relationship ha 
been changed, causing engagemen 
and height errors to appear. Thl 
female guide must be moved in ani 
up to correct this 50 -100 ns of er 
ror. To avoid this problem you may 

disconnect the video erase heat 

Flg. 1 Engagement error of 60 nanoseconds The female guide Fig. 2 Negligible geometrical error is observed here on Amtet 
must be moved in to correct this error error signal. 
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GBOX. GLJnattended,it keeps 
lyour station within 05Hzdavin_dayout 

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. 

Tracor's 
'Revolutionary' 
'FreeThc'Peopk 

'Box 
GI would like to know more about the Tracor 

6500'Visual Carrier Generator System. 

Name 
Position 
Company 
Address 
City State -Zip Code Tel 

TRACOR Treeor Inc., Industrial Instruments, 
6500 Tracor Lene, 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 I, for glossary of 
terms used in this report. 

tTM 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- 
mation laid down on the tape 
during record. During playback, if 
the 240 Hz generated by the unbal- 
ance is in phase with that recorded 
on the tape, no difference or error 
appears. If the motor has been 
stopped before playback, the phase 

FIg. 3 Guiur nc,ynt 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 original recording 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 

other machines and heads of t 
same type. 

Severely unbalanced hea 
should not be used because of 
error produced and the possibi 
of damaging the motor bearings. 

Unbalance of the three pha 
excitation running the motor c 
tributes to once -around err 
Some video machines (VR -I 
permit the overall amplitude a 

each phase amplitude to be vari 
During a troublesome playbac 
you may watch the Amt 
corrector signal and try adjusti 
these amplitudes for a minimu 
error. 

Other machines have horizonte 
stability controls. Once -around ca 

be minimized by tuning these ( VR 
1200, V R- 2000). 

Band Error, S Band 
Band error refers to irregularities' 

observed in the Amtec error signa 
within one band or head pass. (Set 

Figures 6 and 7.) With the engage 
ment and height controls adjust*. 
for minimum error, a peak -to -peal 
measurement is taken to describe 
this error. 

S Band Error 
An error within one band havint 

a sine wave shape or appearing a 
an S upon its side in the Amtet 
corrector signal is an S band error. 

S band error becomes trouble 
some above 40 ns when playing 
monochrome recordings withou 
time -base error correction. The 

vertical lines in the picture tool 
like worms, since the S shape o 

each head pass joins with the oche 

bands to form continuous way! 
lines. This error is more seriou 
during a color playback when n 
velocity error compensation i' 

available. Playback of a color ba 

recording shows each band of the 

magenta bar with hues that var! 
from blue through magenta to red 

As the amplitude of the error in 

creases, the hue shift gets worse. 
In addition to those parameter 

controlled by the factory, there art 

a few things that may be done tt 

help reduce the magnitude of thi 
error. 

The first of these is to keep the 

female guide surfaces clean. Mere 
ly rewinding and playing back 
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Full time...air time 
with Gates dual TV transmitters 
St. Louis, Des Moines, 

hiladelphia, Jacksonville and soon 
lew York City, Chicago, San Francisco 
nd Tampa, Gates dual VHF television 
'ansmitters, operating in parallel, 
rovide complete redundancy for 
iaximum on -air time. 

,ecause, only Gates provides switchable 
.odulators, switchable low -level VSB 
nd switchable color correction for 

!00% redundancy. 
i one transmitter should fail, its 

.iluplicating twin keeps you on the air. 

rond full time - air time is just one of the 
dvantages of parallel operation. 
or full time - air time there's really 
o parallel to paralleling. 
br full details, write Gates Division, 
larris -Intertype Corporation, 
)uincy, Illinois 62301. 

MARRIS 
INTERTYPE 

CORPORATION 

HF switcher ana aiplexer for Gates dual TV transmitter 

GATES 
A DIVISION OF HARRIS- INTERTVPE 

www.americanradiohistory.com

www.americanradiohistory.com


tape just recorded is often enough 
to cause an S band error of 10 -20 
ns. The error appears because of a 
minute tape oxide buildup on the 
guide surfaces. collected during 
tape motion. Dirty tapes. or those 
that have been heavily used. tend 
to cause greater accumulations on 
the guide. 

Several broadcasters re- certify 
each 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 your 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 oxide 
on the guide surfaces change the 
shape of these surfaces and pro- 
duce the S hand error. If the female 
guide vacuum level decreases. the 
effective guide radius will change 
and this will produce both S band 
and engagement errors. The play- 
backs will also he 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 path is 
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. 

If 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 hand in 
the Amtec corrector signal is bent 
away from the rest of the band, we 
have a hook or one -line error 
(Figure 7). In a black and white 
picture, the vertical lines are inter- 
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rupted by a hook on each band. In 
a color bar picture, one end of each 
band of the magenta bar is shifted 
to a 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 

preceding each tip than in oth 
areas, and wear up to 0.3 mil is n 

unusual during the life time of 
existing head. Since the drum, til 
tape and the female guide are 
involved in preserving interchan1 
ability, a recording made with 
new drum and played back Witt 
worn drum will exhibit a blue -li 
color error. 

While the hook or one -line err 
is not usually objectionable in 
monochrome picture because of. 
relatively low amplitude, it nt 
become a problem of the first ma 
nitude in color. Neither time -ba 
nor velocity compensation can cc 
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 lit 
(using the Tac Phasing or Switch 
controls). If the hue -shift is r 
stricted to the first one or two line 
we can reduce the effect in the pi 
ture substantially. 

Second, we can use heads havil 
about the same tip projectia 
(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 ti 

interchanging heads. For examph 
if there is a bad blue -line error, x 

might try a playback head having 
higher TP. 

So far, the one -line errors d 

scribed are those that have the di 

turbance at the beginning or k 
end of each band shown in the e 

ror signal. It is also possible 
have a hook error originating at tl 
end of each band. This error 
produced by a difference 
control -track head penetratic 
between the record and playbat 
heads. Normally, the penetratic 
difference must be unusually lafl 
to observe an error and if the pert 
tration is too light, the playbal 
control -track signal is usually 
low that playback is difficul 
Readjustment of the control -trac 

head penetration will remove 
reduce this error, but the longituc 
nal control -track head position w 
be changed in the process and w 

require resetting. 
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titration Banding, Low Tip 
Projection 

(though the Amtec corrector 
or signal appears flat across 
h band (see Figure 2), there 

y be a color error in the picture. 
he recording has been made at 

ndard engagement with a head 
ing a tip projection of less than 

ail, saturation banding may be 
served, Figure 8. As the head 
ars down, nearing the end of its 
, a point may be reached where 
tip -to -tape pressure is inade- 
te to prevent a spacing loss 
r part of each band. These 
w up as dark areas within each 
d. If saturation banding is rec- 
ed into the tape, playback with 
igher TP head or the use of Au- 
atic Chroma will restore most 

he picture. If saturation banding 
ars as a result of playback with 

w TP head, engagement may be 
reased slightly and the banding 
I disappear. 

Moving Errors 
When periodic vibrations or ran - 
m disturbances are present, 
ving errors may be produced in 

picture. Two kinds of these 
ors are discussed below. 

Periodic 
periodic error repeats itself at 

onstant rate. To be observed as 
oving error in the picture, this 

riodic disturbance must have 
e characteristics: First, it must 

non -synchronous with multiples 
the 30 Hz vertical framing rate. 
cond, it must be of sufficient 

iplitude to be observed; and 
ird, it must remain at this high 

-nplitude long enough to be ob- 
rved as more than a momentary 

A synchronous vibration fre- 
.ency produces a stationary dis- 
rtion. Two- hundred and forty 
rtz is an example of this, produc- 

's a steady once -around error. 
A vibration that differs from the 

1 arest 30 Hz multiple by 2 Hz 
loduces a slow moving error that 
arms its way up or down through 

,le picture. When the difference is 
i ximum at 15 Hz, the disturb - 

ce flutters through the picture 
pidly (waterfall). 

tober, 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 

more modern rotary heads 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. Occa- 
sionally, however, a subtle 
problem 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- 
ture. 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 suppl% 

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 flow of a fluid. The 
tape motion is of principal concern 
in the region of the rotary head. 

I urhulence of motion here may 
produce turbulence or instability in 
the picture. 

By arranging to highlight the sur- 
face of the tape in the region where 
it leax es the last tape guide on its 
Hay to the rotary head and by 
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 flutter. If 
the turbulence decreases when the 
rotating idlers are stopped and 
examination of the Amtec 
corrector error signal shows a dis- 
tinct change to a more stable condi- 
tion, an improvement in perform- 
ance will be obtained if the idlers 
are replaced or rebuilt. 

Bent Tape Reel Flanges 
Most of us have observed the jolt 

in the picture with each tape reel 
once- around due to a badly bent 

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

flange so this will only be men- 
tioned. 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- 

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

i 
plied to the female guide would 
produce an engagement and S hand 
error. A small increase in guide 
vacuum effectively produces a de- 
crease in engagement. If the 
vacuum pulsates at the pumping 
rate, a pulsating engagement error 
will be observed. These pulsations 
may be made to disappear if a 

longer vacuum hose or small tank 
is temporarily installed in series 

consoles -cabinets 

ALL NEW! Styled Cabinets and Consoles specially designed for broadcast, TV, monitoring 
and communications systems. 
Amco, a leader for years, in módular electronic 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 attractively custom styled consoles at a practical cost, and savings 
in delivery time. 
Of particular interest is a unique "Poly- Dimensional" cabinet. This series, styled to blend with other 
consoles and cabinets offered in this system, is available in standard sizes that may be used individually 
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 Street Chicago, Illinois 60656 
Phone: (312) 867-8500 
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ENTER EDIT POINTS 
preset the "start" and "stop" 
frames for both master and 
playback tapes. 

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. 

PRROLL 
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PRESS FOR EDIT 

automatic tape synchronization 
of tapes and recording of scene 

exactly as previewed. 
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for next scene. 
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NEW BE 400 SERIES PROGRAMMING MODULES 

1400 series Edit Programming 
Rules bring preset and auto - 
tic Cue, Preview, Sync and 

rt to EECO's low cost series of 
I_tronic indexing and editing 
lini- modules ". 

..hPr 1972 

With EECO's building block 
concept, you can start with a 

minimum investment and add 
more modules as production re- 

quirements increase. Adaptabil- 
ity of the building blocks gives 

total flexibility to meet tomor- 
row's needs. 

Circle Number 15 on Reader Reply Card 

Send for literature describing the BE 

400 series Edit Programming modules 
today! 

(0) 
ELECTRONIC ENGINEERING COMPANY OF CALIFORNIA 
1441 East Chestnut Avenue Santa Ana, California 92701 
Phone: (7141 547 -5651 TWX1 910.595-1550 Telex: 67 -8420 
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with the line. The presence of this 
problem indicates defective opera- 
tion of the vacuum pump. This 
should he 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 had 
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 (especially over the 
control track). the instabilities ob- 
served may not he 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 
also increased 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- 

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 - 
hack will appear more stable. 

Where tapes may be erased and 
are to be re- recorded, they should 
he 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 he 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 
blowing 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 rebuilt rotary head is 

very susceptible to producing pic- 
ture instabilities due to its high tip 
projection. With a TP of 2.7 -3.0 
mils and marginal rotating idler 
operation or other tape path prob- 

lems, or with the use of defectiv 
or stressed tape or a low vacuw 
level, the stage is set for playbac 
instability such as chroma flutter. 

If excessive engagement is als 
introduced, instability is almo 
certain to appear. Increases of mil 
0.1 or 0.2 mils are sometime 
enough to produce a significan 
change in stability. Larger in 

creases produce more. Con 
versely, reducing the engagemer 
used (either in record or playback 
will reduce the amount of insta 
bility observed. 

We commonly use "Standard' 
tapes to set up the head for opera 
tion. Most of us are aware of th, 

changes that take place with th 

"Standard" tape as it is used. W. 

have only to play it back and ob 

serve the changes in engagemen 
error displayed to note that th' 
"Standard" changes with repeater 
usage. The tape stretches in lengtl . 

each time it is used, compressing 
the video information across th! 
width of the tape. This means tha 
an ever increasing engagement i. 

required to "Correct the Error ". 
If you use the "Standard" tap' 

only long enough for the setup am 

then rewind it, you will observe th' 

changes noted above. If you Oa' 
your "Standard" tape all the way 

through each time that it is used 
you will not. The only clue that yot 

will have is when you try another 
"Standard" tape and find it to be 

different. The point is that it is dif 
ficult to stay at standard engage 
ment over a long period of tim' 
without recalibration. If playback 
instability is one of your problems 
this may be one of the reasons. 

As the tips wear down below 2. 

mils, the situation becomes less 

critical. At tip projections of two 

mils or less, stability should be 

excellent and tapes with stresses 
may be played back satisfactorily 
as was noted before. 

Automatic Error Correction 
Third generation video tap) 

machines such as the AVRl o' 

others having automatic chromo 
time -error and velocity erro" 
correction are able to remove many 

of the errors described. With th, 

exception of one -line hue shift an. 

saturation banding, all of the sta 
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nary errors may be corrected. 
Ifmoving errors, including those 
sled by instability, are removed 
lonochrome. Moving color er- 
tN remain, although in some 
*their effect may be reduced. 
would like to take this oppor- 
.lity to thank Mr. Peter Skalon 
wroviding the photographs for 

it>jl eport. 

APPENDIX 

Definitions and Limits 
tationary Picture Error: 

Band S Band, Interchangeable S 

Band (40 ns) 
The peakipeak 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. 

-i Four Band, Once Around (200 ns) 
T The peakipeak periodic time dis- 
q placement error of four adjacent 
d bands not corrected by television 
1 picture monitors employing AFC 
) circuits with time constants of four 

milliseconds 
I Height, Scalloping (Adjustable) 

An error produced when the female 
guide is misadjusted in a 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, Ouad (50 ns) 
The maximum time displacement 
error between adjacent bands re- 

sulting from the angular misalign- 
ment of the transducer pole tips. 
Saturation Banding 
Dark areas within the band due to a 

loss in short wavelength response. 
.4oving Picture Errors: 

Bearing Squeal 
A squealing noise associated with 
the cage or ball retainer in the 
drum motor ball bearings, pro- 
ducing picture instability that ap- 
pears and disappears with the 
noise. 
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Chroma Flutter 
Abrupt and erratic amplitude 
changes in the 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 ( 20p /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 
tips. 
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 

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 tips on a 

given drum. 
Track 
That area of the tape magnetized 
by a tip 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 in output 
level between channels. expressed 
in dB 
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 is 

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

S/N = 20 log 
Vsig (p -p) 

Vnoise (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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i 
innovators at Norelco introduce today's most advanced 

)1 camera in its price range. Not an updated model. A new 
eration. It kills many stubborn problems that have tor- 
ited video production men for years. And its CLUE feature 
)s you get better performance from other cameras you 
ady have. 
lith the latest solid state circuit technique and modular 
ign, the PC -72 achieves new standards of stability, retie- 
y, and ease of maintenance. Plus three major new stand - 
features you can't lind in other cameras. 

t 3JE for quick, precise set -up and camera matching. 
JE allows you to set up accurately and more easily without 

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

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

in the color channels are 
quickly and accu- 

rately adjusted 

r 
for optimum color balance. CLUE allows the same reference 
to be used to match between cameras. 

Presto, your cameras are sel up and matched in a fraction 
of the usual time! 
Precise compensation for standard cable, mini cable or 
any combination of both. Now ringing hnd smearing from 
cable mismatch disappear. It's as easy as dialing a phone. 
The PC -72 operates with up to 3.000 feet of standard cable 
or 2,000 feet of mini. Mix 'em up in the line if you like. Just 
dial the footage of each into the camera. Presto, perfect 
camera /cable compensation! 
Pre -set pushbutton 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. Once you've decided the settings you want to 
compensate for lighting from each camera angle, your final 
take is routine. Just push a button for each angle. Presto, the 
color you want in every shot! 
Bias light -no lag at low light levels. Bias lighting, adjust- 
able individually in Red, Green and Blue, virtually eliminates 

lag at low light levels. 
And -scene contrast compression. A 
flick of a switch and scene contrast com- 
pression brings out detail lost in shad- 
owed areas...without loss of highlights. 
Take your last look at color gremlins... 
write now for complete information on 
the new -generation PC -72. 

4 

'RrQ TM N V Philips of HolLrm, 

PHILIPS BROADCAST EQUIPMENT CORP. 

A NORTH AMERICAN PHILIPS COMPANY 

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

NAEB 
On October 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. 

It 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 
major concern. 

The NAEB's annual convention 
each year attracts 5,000 -6,000 per- 
sons engaged in or concerned with 
educational telecommunications. 
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Convention planning has pro- 
duced a still growing list of ses- 

and activities which 
will be occupying public broadcast- 
ing and allied personnel in Octo- 
ber. 

Convention 
Highlights 

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

Programming: "Storefront" 
programming via cable; media an- 
thropology; case study on bilingual 
education; women in broadcasting; 
children's programming. 

Engineering: Video cassette 
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 applica- 
tions of cable; the future on educa- 
tional radio. 

Development: Long range financ- 
ing report. 

Broadcast education: Federal 
ommunications Commission reg- 

ulatory 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. 4 

NAEB President William G. 
Harley recently made the following 
observations concerning the condi- 
tion of public broadcasting in let- 
ters to managers of NAEB -mem- 
ber public television and radio sta- 

tions: 
"As difficult as recent events 

have been, they do provide an 

opportunity to take stock, to con- 
sider where we are compared to 

where we've been, where we are 

going and what we're doing to get 

there. 
"Public broadcasting, overall, is 

in a healthier, better- supported, 
and better -established position 
today than ever before in its histo- 
ry. The President's veto of the 

Public Broadcasting Act authoriza- 
tion was a disappointment in terms 
of our expectations, of course; but, 
in fact, the legislation which has 

emerged from this congressional 
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One of the very best 
broadcast color monitors 
is on the shelf...waiting to 
brighten 
your day. 

It'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 

1 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 

I haul. Switchable long or short time -constant 
AFC adds to monitor usefulness 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! 

the rest of the family is also standing by. :. 
s 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 quality control checkout before 
shipping. Miratel monitors are designed to 

serve as your single best check of signal 
quality. 

We also 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 
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Lloyd Kaiser is Chairman of the Board 
of Directors and president of WOED- 
WOEX in Pittsburgh, Pa. will preside 
over the keynote session on Monday, 
Oct. 30, for presentation of Disti- 
nguished Service Award. 

session will still 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 of the veto and 
should be seen as a temporary 
readjustment. The search for a new 
president, in which NAEB 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 from its 
party. Consequently, the White 
House must now assume public 
responsibility for what happens to 
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 to 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 CPB, 
NPR and PBS were established, 
and are now going mechanisms. 
The latter two have station 
management- 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 for CPB must go to sta- 
tions. B. The growth in overall 
support since the Public Broad- 
casting Act of 1967 (which the sta- 
tions through their association 
brought into being) has been very 
substantial. I. Federal funds for 
station facilities have tripled, and 
for station operation, programming 
and distribution have grown in five 
years from zero to $45 million; lo- 
cal support has grown to $150 mil- 
lion. (Authorization for FY '73 
calls for $10 million more for CPB 
and the stations as well as $10 mil- 
lion more for facilities over FY 
'72.) 2. There is a national inter- 
connected television system being 
utilized 54 hours per week. 3. The 
quality 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 

people of consequence than eve 
before: in the press, in Congress, it 

Government agencies, industry 
civic groups, education, and politic 

cal parties. Public broadcasting 
matters! E. Finally, there is a nev 

sense of unity and determination 
possibly stimulated by the veto 
for everybody concerned to gel 

together and really do something 
about public broadcasting; to put 
altogether in a concerted drive that 

will once and for all establish pub 

lic broadcasting as an important 
viable, and necessary enterprise it 
our society. 

"The evidence of immense prog 

ress can be documented at greate 
length. Clearly there is much to bi 

encouraged about -though w, 

have a long way to go. 

We continue to work throng 
the stresses and strains of syster 

structure, responsibility, and ft. 

cure goals. We are refining mecha 

nisms to enable thorough participa 
tion in decision -making procese 
while at the same time vesting con 

fidence and support in nationa 
agencies which allow concerte 
action to be taken once the will c 

the majority is known. Organiza 
tions and procedures have bee 

established and continue to operat 

and improve. Momentum has bee 

generated and will grow. 

"We at the NAEB vow and reaf- 

firm our commitment to a fully 
developed public broadcasting en' 

terprise dedicated to the service o: 

the American public, and pledgf 
redoubled effort to assist that effort 
at this especially critical time." 

BROADCAST ENGINEEÀ www.americanradiohistory.com

www.americanradiohistory.com


We threw away the 50 kW 
modulation transformer and reactor... 

With PDM, who needs them! 

ttober, 1972 

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, Illinois 62301. 

HARRIS 

IOM 

GATES 
A DIVISION OF MARRIS- INTERTVPE 
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We were blown off the air! 
A continuing coccrage of stay 
burglaries. In this report we see how 
important it is to ward off offenders. 

n) Donald I.. Littleton' 

The Kentucky Educational Tele- 
vision Network operates 13 trans- 
mitters and 5 translators through- 
out the state. All programming 
originates from a full 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 horizon. 

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 
Bowling 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. 

It started out as an ordinary Fri- 

'Asst. Dn. of Engineering, 
Kentucky Educational TV Network 

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

day as the transmitter chief of 
WKGB. Channel 53 in Bowling 
Green drove slowly up the hill to 
begin his transmitter shift. He 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- 
i ng. 

The gate side of the building had 
a sickening, twisted, concave ap- 
pearance as though it had been 
rammed repeatedly by a tank. Out- 
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 
state of disarray. Nearly all ceiling 
tiles had been blown out, the inner 
wood paneling was splintered and 
broken, and the Telephone Com- 

pany power panel had been blow; 
from the wall, meaning no micro 
wave from Lexington. What hat 
not been dislodged by the blast hac 
been removed from shelves ant 
cabinets and either strewn about o. 

smashed. 
It was quickly determined tht 

Tektronix 543 scope, color moni 
tor, all tubes and miscellaneou, 
tools had been stolen. A check o 

the transmitter cubicle revealed thi 
culprits had smashed some higi 
power ceramic resistors used as 
voltage divider for klystron modu -, 
lacing anode, but no damage to the 
klystrons themselves...thank, 
heaven! 

Suddenly, the transmitter chief 
remembered the previous blast at 

the tower of the nearby commercial 
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 after all. 

A parts list was hastily drawn up 

and within an hour these items had 
left RCA emergency parts depart, 
ment in Camden. The State Police 
and the FBI converged on the 
scene. Area supervisors borrowed 
spare parts from other transmit- 
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11 m econo o i 
COST SAVINGS BY DES GN WORLDWIDE 

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- 

matic and automatic stripper - 
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 possible 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 

machine, a semi -automatic ma- 
chine for putting the bus connector 
on a cable. 
Finally, we also mention the 
TAPEMATIC, a machine that han- 
dles the semi -automatic cable con- 
nectors that are applied on a 
plastic carrier. 

In short: The AMPECONOMATION 
program offers you many possi- 
bilities for economical production 
methods. 

AMP -Holland N.V. -P.O. Box 288 
s'Hertogenbosch 
Tel.: 04100 -25221 

Stripper- 
Crimper 

AMPMODU 
Pantograph 

AMP at the FIAREX (Convention) 
The machines shown here are on demonstration at Booth No. 95 during 

the FIAREX. Our experts will be glad to give you any information 
about all the other AMP products and applications. 
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ON DLL 

NEUTRAL II5VAC 

ters. and through a concerted effort 
the transmitter was turned on at 
II:I5 am.. the same day 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 installed at 
the majority of our transmitters. It 
was designed and installed by the 
engineering division of our network 
and has doubtless scared the day- 
lights out of some innocent and 
unsuspecting souls and perhaps 
even a few prowlers. We admit. 
however. that the most elaborate 
security system in the world is no 
match for a case of dynamite. 

A LDI0 
AMP 

OUTSIDE 

SPEAKERS 

IBS RECEIVER 

iI 
PROGRAM AUDIO 

1 
Schematic for station warning system. 

Theory of Operation 
I he main arm -Disarm function of 

the system is the on -off switch lo- 

cated within the control box which 
interrupts the hot side of the 115 

VAC line. When power is turned 
on, voltage is applied to T2 dircdIIY 
and to T1 via relay 2 contacts ' and 

3. Six VAC from the secondary of 
TI is rectified to provide DC hold- 

ing voltage for all interlocks and to 

relay I which will energize when 
the system is "happy" or all inter- 
locks closed. Interlocks are m+tg 

netic switches on doors and weath- 
er proof limit switches on gates. ii 

After relay I is energized. colt' 
age is then applied to TI via rela I 

contacts 5 and 6. Electronic timer 
#1 has an adjustable time period 
from 30 seconds to 3 minutes. de" 
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or of system enclosure, showing 
and associated circuitry 

ing on the RC time constant of 
nd C2. The purpose of this 

r is to allow personnel to arm 
ystem, leave the building and 
the gate before an alarm goes 

action. 
the conclusion of this pre - 

rmined time period. relay 2 will 
ze and provide the latching 

mode for the system. The system is 
fully armed when key switch SK I 

is opened at the gate. thus de -ener- 
gizing relay 3. Should one of the 
interlocks he opened or test syy itch 
S -I he depressed. relay I %%ill le- 
energize and 115 VAC alarm volt- 
age will he applied to relay 2 '.ia 
contacts I and 2 and relay I also via 
contacts I and 2. The alarm voltage 
is next applied to relay 3 contacts 2 

and 3. bypassing electronic timer 
#2 whose function is to provide a 

time delay of I minute for person- 
nel to re -enter the building and dis- 
arm the system before an alarm can 
occur. KSI must he closed and re- 
lay 3 energized for this function. 

The alarm voltage is next applied 
to mechanical tinier MT I and si- 
multaneously to its contacts I and 
2. providing a I 15 VA(' path to 
energize a siren, hell. two flashing 
beacons and a tape recorder with a 

pre -recorded message (not meant 
for the ears of ladies) and will also 
energize relay 4. This switches 
audio from an FRS receiver to the 
tape machine for routing to the au- 
dio amplifier. The theory of having 
FRS audio on the outside speakers 

is to discourage prowlers at the 
outset. Just hearing voices. music. 
etc.. may prevent a break -in. It is 
also possible to switch program 
audio outside. 

Timer M1TTI Hill run for about I(1 

minutes at which time contact 2 

will swing to #3 thus removing all 
alarm voltage from the alarm de- 
vices and will light a neon bulb in- 
dicating an alarm has occurred. 
Should the timer he re -set the 
alarm cycle would begin again 
meaning the fault must he found 
before the s) stem can he armed 
again. 

Alarm Advantages 
A few advantages of this type 

system are as follow s: I. The alarm 
must he disarmed from inside the 
building: 2. I ampering with 
switches outside the gate cannot 
prevent an alarm: 3. All door 
switches are mounted inside the 
doors: 4. Due to the latching fea- 
ture, the alarm can only be stopped 
by disarming the system in the en- 
closure or by M 1 I cycling: and 5. 

It makes enough noise to discour- 
age even the most courageous hur- 
I.r. 

NOW... a solid -state TV tuner 
for only g50.0v. 

$ 395.OQ 

,.nn, ; ELE 

NE offers solid -state reliability and professional per 

mane at a price you can afford. When used with a 

ity video monitor, it will provide color or mono - 

omit performance superior to that of commercial TV 

ivers. It can also be used to select broadcast TV chan 

for viewing on an RF distribution system. In such 

, the output of the TELE-TUNE is remodulated on 

desired closed- circuit channel by a DYNAMOD 
lator. 

1972 

The TELE -TUNE is housed in an attractive metal 

cabinet and has rubber feet for desk-top use. Brackets 

are also supplied which easily adapt the unit for 19-inch 

rack mounting. A built-in speaker is also provided. 

Available off the shelf ... write today for complete 

information 

DYNAIR ELECTRONICS, INC. 
6360 1 rdvral Blvd . San D,rpu, C.d,l. 92114 
Trlrl,l 1 1141 582 9211 

Nm.rtn . 
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Quality in the booth By Pat Finnegan' 

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 control 
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 necessity. 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- 
ty. 

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 often 
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 

be a two track stereo unit which 
also has a four track stereo play- 
back head. Tape speed of 33/4 and 
71 ips will satisfy 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 10114 -inch reels. 

One or two turntables will handle 
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 
stereo 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 available, 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 consolette 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 to 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- 
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ment, but also be set to standards 
Whenever a tape produces poo 
quality or fails in other equipment 
it should be checked out on thr 
booth machines. This simple pros: 
ess will quickly isolate many out 
side machine problems or tapi 
problems. 

The booth recorders to be stand 
and setters must be kept optimiz 
both mechanically and electrol 
cally. The heads and equalize 
should be kept optimized. Use 
standard alignment tapes is recot 
mended. While standard alignme 
for reel type test tapes have be 

around for some time, up -to -d 
versions should be used. That 
these should conform to the 
NAB standards. 

A standard monaural test 
alignment cartridge tape is aval 
ble from the NAB. Unfortunate 
a stereo version is not yet available 
(the NAB has one under developer 
ment). Many of the cartridge ma 
chine manufacturers have devel- 
oped stereo cartridge alignment 
tapes, these can produce accepta- 
ble results, but all are not neces 
ily on industry standard. 

Levels 
Recording and playback lev 

the master recorders shoul 
standardized. Feed a 400 Hz 
into the console at normal 
levels, feed both channels of a 
eo consolette. On some small 
solettes for stereo, the meters 
not track. The AGC levels, an 
input to the recorder shou 

AMPLIFIER 

IS HIGH SIDE I 

- IS LOW SIDE I 
OF CIRCUIT 

Fig. 1 Track position on broadcast recorder heads for monaural Fig. 2 Correct phasing is important in a stereo recorder. Not and stereo. left and right channels in correct positions. but also high 
low sides of circuits should be maintained. 
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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 
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prove an invaluable device for iso- 
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 it 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. Observe 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 

properly and the high and low sid 
of the circuits maintained. 

Mono Into Stereo 
When feeding the output of thl 

mono units into the stereo cons& 
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 tc 
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 rec- 
orded. A simple visual inspection 
will often detect many problems 
such as worn 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 one 

it. For that matter, it is also a rec- 

ommended control room procedure 
and takes but a few moments for an 

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 mod, 
els that can stand up under this 
usage; otherwise, it will be a con- 
stant daily maintenance grind 
trying to keep the equipment to- 
gether. And at the same time, 
many inferior recordings may pass 
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 up, 

include a few snap shots and send it 
to the editor. Yes, we pay for all 
material used. 
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Old Receivers 
Are Still 

Important 

Those Old Receivers 
ember the SX -42, the S -40, the 
-129X? Many of these old 
munications receivers worked 

it way into radio stations. They 
e used for a variety of reasons, 
n occasionally for monitoring 
time signals of WWV. By the 

y, that's more meaningful than 
r now. The WWV time is given 
voice every minute. What's 
re, their new format includes 
rm warning information. 
ut that was only part of it. 

mmunity services were moni- 
ed as well as foreign news 
ladcasts. But as frequency allo- 
ions changed, these receivers 
uired converters to pull them 

o the new operating frequencies. 
fact, most were simply used as 

ter station monitors, converted 
o EBS monitors, or left to col - 
t dust on the floor under the test 
ch. 

i n the small market stations it 
ght be just as well to take on the 

or UPI and then rip and read. 
is easy and fast. But sooner or 
er your audience will pay more 
ention to a station that offers full 
rvice information. Of course. 
u can tie into the network news 

1-d let it go from there. But...the 
endeoff is local identity. 
We can't cover all the methods 

Ire that you could use for gather - 
the kind of news that is mean - 
ul to your audience. Instead, 
offer the thought that you can 

limp immediacy into your news 
'ne by checking over what is 
ailable on the frequency charts. 
The history of broadcast news 
'porting is respectable. And 
ioadcast emergency communica- 
bns has revealed heroics. But sel- 
om today do we see the station 
tat is totally committed. It takes a 

ir amount of work to be average. 
takes a tremendous amount of 

lark to be excellent. There are al- 
lrnatives...like feeling your 
does fill up with sweat during a 

Rsaster and all you can do is drop 
le needle on another top 40 rec- 
rd. 

a:tober, 1972 

There's more than one better idea 
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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 
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That's why we've sold over 25 million of them. 
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Emergency Warning... 

There Is Another System 
Part 1 

By Stephen A. Russell' 

The Department of Defense is 
currently implementing a plan to 
build If) government transmitters 
that would broadcast directly to 
American homes, and eliminate a 
service that could be provided by 
the existing broadcast industry. 

The February issue of Broadcast 
Engineering carried a comprehen- 
sive summary of this plan, entitled 
"The status of radio warning sys- 
tems in the United States ". Writ- 
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 warning. 
He made clear the final warning 
system will 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 devel- 
oped by three Federal agencies 
were reviewed: 

I. 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 
(N IAC) Emergency Broadcast 
System (EBS). 

Mr. Joyce reported the OTP had 

'International Electric 
Corp.. Minneapolis. 

studied all three systems to deter- 
mine their compatibility with the 
following OTP established goals: 

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

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

I. 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 'ha 
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 

was the only system able to satis{ 
the technical requirements of I 

home warning system. 
The problem that he did consid 

unresolved was the high cost of th 
DIDS LF warning receiver. Mr 
Joyce suggested that this cost prob 
lem could be hidden, by placing I 

warning receiver inside a TV. 
In summary, Mr. Joyce pictures 

the DIDS system as being super'a 
to other available options. Cons 
quently, he indicated the OTP ha 
been able to gain the agreement o 

the FCC to remove the function o 

automatic warning from the ER 
Two reasons were given to suppor 
this decision. First, it was claimer 
that only DIDS was technicall! 
feasible. Second, it was claimer 
DIDS receivers could be mad 
economically acceptable. 

Relying upon these two reason 
for eliminating the broadcast ind 
try from a responsible role in a 
matic home warning reflects a 
ous weakness in the methodol 
used to support the DIDS polic 

A Reason For Being 
This logic for rejecting the 

broadcast industry in favor of 
DIDS breaks down when it is re- r 
membered the primary reason for 

developing a home warning system p 

is national security. 
Following the Cuban missile b 

crises, the public recognized that a + 

nuclear disaster could occur. 
1963 President Kennedy orde 
all agencies to, in effect, consid 
two questions: 

I. How to deter an enemy from 
attacking. 

2. How to prepare, as best we 

could, both aggressive and defen 
measures to survive a war. 

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

To let an aggressor nation know 
the U.S. is preparing a bona fide 
warning system is a key part in a 

sound plan of deterrence. DIDS is 

not a bona fide war warning sys' 
tem. Yet this is supposed to be its 

principal function. With emphatjl 

38 BROADCAST ENGINEERING 
www.americanradiohistory.com

www.americanradiohistory.com


he description of DIDS multi - 
ddress capability for local dis- 

r warning, it is easy to lose 
t of that fact that DIDS is 
g built to transmit primarily 
one address - national attack. 

ther warning has been added 
ake the ten DIDS transmitters 

than a single use system. 
though DIDS will not be able 
place what broadcast stations 
best perform...decentralized, 
ly, accurate, local weather 
ing information from a source 

public knows personally and 
ts. 
nce it is recognized that the 
cipal job of the ten DIDS 
smitters is to transmit an attack 
ping message, it is necessary to 
cider how a potential enemy 

view the DIDS system. 
her the international situation 

nding toward peace or war, a 

ping system must be highly 
ible from the start and believa- 
maintained. The system must 
apable of functioning regard- 

less of enemy action since the fu- 
ture nuclear arsenal and strategy of 
an enemy cannot be 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 
therefore the odds of the DIDS 
antenna towers being subject to 
attack was only ten in thousands. 
At the same time. however. they 

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

In short, the reasoning that (a) IO 

DIDS stations will give immediate 
warning that will save 27 million 
lives; and (b) yet the enemy will not 
be interested in attacking them. is 

incredibly naive. Unfortunately, 
once an idea, such as DIDS, is 

committed to writing, it is too often 
assumed to be fact. The logical 
way to discourage the enemy's in- 
terest in destroying the warning 
system antennas is to multiply, 
disperse. and overlap the number 
of antennas. 

This rationale is the principal 
reason for incorporating into the 
DIDS system one of our most val- 
uable existing resources. namely, 
the 6,000 broadcast stations now in 
operation throughout the United 
States. 

The technical and economic 
judgments described in the Joyce 
Status Report raised other prob- 

in any crowd 
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lems with the DIDS system. These 
problems would have been recog- 
nized if the method of system in- 
vestigation corresponded to a set of 
priorities 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 hear in 
the form of new home receivers 
and transmitters must he exam- 
ined. 'third. it must he considered 
how the technology of a system 
interrelates with the first two prior- 
ities. 

With this re- ordering of priori- 
ties, the OTP would have arrived 
at a new warning policy. This arti- 
cle projects what this new policy 
might he and describes a system 
that will conform to it. 

National Security 
Objectives 

For a public warning s stem to 
work, warning equipment must be 
reliable. However. the general 
public's familiarity with and knowl- 
edge of a 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" is as 
essential to system success as 
"hardware ". Without computer 
programs, a developed computer 
language, 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 OC D orig- 
inated false EBS warning message. 
The lack 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- 
believing and confused. 

A New Direction 
In response to the EBS failure, 

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 conclu- 
sion stems from the earlier obser- 
vation that reliance on only ten 
DIDS transmitters for attack 
warning is liable 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, it is clear that the OTP 
should be turning to, not away 
from, a broadcast operated warn- 
ing system. If necessary, broadcast 
station equipment and broadcast 
personnel training should be subsi- 
dized. This would lead to better 
coordination between the govern- 
ment and the broadcast 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- 

tainment TV or AM -FM radie 
useable. A DIDS receiver regal 
a long wave antenna, a long y. 

receiver, a digital decoder for in 
tiple addressing, a DC voltage sta 

bilizer, and a separate audio ampli 
fier and speaker. The TV amplifie 
and speaker cannot be used sine 
the DIDS signalling technique fea 
tures a "driven" signal to hold re 

ceivers open. This signal must 
muted to prevent the emergen 
message from sounding garble 
Permanently cutting off the 
frequencies in the regular T 
speaker would reduce audio yu 
ty. A separate speaker is requi 
or the public must be convint 
that poor quality every day is t 

price of occasional warning. r 
only functions an existing en 
tainment receiver would provi 
DIDS receiver is a power su 
and a decorative cabinet. 

An Alternate System 
An alternative system that wo 

dramatically reduce warning 
ceiver costs is available. It is a 
nailing system operated by br 
cast stations. Though the h 
centralized warning by DIDS 
attack warning is sacrificed, 
broadcaster method of distribut 
as noted earlier, is far more sec 
The danger of sabotage is distri 
ed over 6,000 transmitters. 

Receivers demuted by broad 
stations could be simple and 
cost. The warning function w 
add on an estimated $10 (retail 
an existing entertainment recel 
A low cost tuning fork filter a 
single address decoder would 
the only major changes neces 
to add the warning option to a 
or radio. 

Only the broadcast recei 
meets Mr. Joyce's criteria, n 
ly, "The price of such a rece 
should be so low that every ho 
hold can afford one. Economic 
crimination in the distribution 
warning receivers would undou 
edly be recognized as grossly 
fair." Given this fact, why is t 

current DIDS being favored? 1 

lieve the answer rests on serio 
technical misinformation, in ad 
tion to the aforementioned fail 
to confront the national secu 
implications. 
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A New IC Approach 
To Audio Power 

ntil recently, IC audio power 
lifiers have left much to be de- 

for high quality performance 
roadcast applications. IC op- 
s will meet most of the per - 
ance requirements, but need 
ter stages for line driving ap- 
Lions, and certainly when used 
veloudspeakers. 
new IC has been introduced 
h by itself will satisfy the 600 
line driver amplifications, and 
a pair of external transistors, 

ide up to 35 Watts of power 
an 8 Ohm load. 
e unit to which we refer is the 

etics NE54OL. The 540 has a 
ber of features which (by de- 

make it highly suitable as a 
quality audio power amp. 

se are: 
A power bandwidth of 100 
and a small signal bandwidth 

olid State Editor 

By Walt Jung' 

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

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

3. A wide operating voltage 
range of 10 to 50V (or ±5V to 
±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- 
tors. 

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

I 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 10. This 
pin and pin I 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 5 connect to the 
base -emitter terminals of NPN 
Q30, which serves a function simi- 
lar to Q23, limiting power from the 
negative supply. 

t0 

c4 

Ot 

RI 

Fig. 1 Schematic of the NE /SE 540L 
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OUTPUT 3 (COLLECTORI 

OUTPUT 21BASE1 

OUTPUT IEMITTERI 

* THE 540 IS FURNISHED 
IN A 10 PIN TO -5 TYPE PACKAGE 

Unique Differences 
A major difference from that of a 

conventional op -amp is the output 
design. Note the connections to the 
emitter, base and collector of Q31. 
Q3I is the transistor used to set the 
idle current in the external boost- 
ers. It is hooked up as shown in 
Figure 3 with the pot setting the 
total drop across Q3I to match the 
Vbe's of the external boosters at 
the required idle current. 

A major design difference 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 these 
problems with inherently wide - 
bandwidth current amplification, 
which provides the excellent fre- 
quency response mentioned above. 
As a result, the open loop voltage 
gain of the 540 will be in proportion 
to the load resistance it sees. This 
is not really a drawback, as in most 
applications the feedback will 
swamp the effect of the high output 
impedance. This high impedance is 
a great asset in eliminating crossov- 
er distortion. A current drive to the 
output transistors is 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 RI. Input impedance is set at 
10K 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, etc. 

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 IPOSITIVEI 

POWER LIMIT 
INEGATIVEI 

Fig. 2 The 540 pins and operational hookup 

4 

2 

02 

ti , to 

i NOIE ADJUST RI IO Ski 
DESIRE[ IDLE CURRENT 
IN 01 020R EOR MINIMUM 

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

CI 

2 7144 RI 

N Rl Id 

Fig. 4 General 
purpose 540 amplifier. 

0.6 
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0.4 
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0.2 

0 I 

o 

I I I u 
© 40dB AMPLIFIER WITH R 

(D30dB AMPLIFIER WITH RI 
150 0 
1500 -o 4008 AMPLIFIER WITH R 6000 

304B AMPLIFIER WITH RI 6000 

USE POWER LEVELS IN BRACKETS 

i 
NOTE: TEST EQUIPMENT RESIDUAL 0.05% 

o 

0 

1 

-10 o 10 , 
I-41 I.61 I. 61 1.261 

OUTPUT LEVEL IN dBM 

Figure 5 
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Watt under these conditions, it 

tested with both 600 and 150 

loads. The results of these 
s are shown in Figure 5. 

he 40dB gain amplifier has a 

tively large amount of distor- 
when loaded with 150 Ohms. 

ch would prevent its use in a 

gram channel. It would be ade- 
te for use as a cue amp. small 

'nitor amp, or some other non - 
ical amplication. But this same 
lifier loaded with 600 Ohms 
only 0.15 percent distortion at 

OdBm. As a line amp. this could 
satisfactory, depending upon 
r individual standards; i.e., 
rating levels, headroom. degree 
ompression and so forth. 
he 40dB curves were taken 
h the manufacturers recom- 

nded values and the distortion 
els are slightly better than data 
luded on the 540 data sheet 
ich appears to be conserva- 
). 
n additional configuration was 

ted at a closed loop gain of 30d B 

e table with Figure 4). and its 
ults show substantial improve - 
nt. This amplifier's performance 
Iso shown in Figure 5 for corn- 
'son. Note that at any level up 
+20dBm the 600 Ohm circuit 

less than 0.1 percent TH D. 
is data was taken with a residual 
t equipment distortion of 0.05 
cent. The distorion of 150 Ohm 
ration is also reduced in propor- 

n. 
he power figures shown do not 

.resent the maximum output 
ilable from the 540 as Figure 5's 
a was taken with standard sup - 
levels of ± 15 Volts. Raising the 

.plies to ±20 Volts would enable 
NE54OL to deliver very close 

the 1 Watt level into 150 Ohms. 
ghtly more with reduced load 

tpedance. However, it appears 
It the 150 Ohm loading is a rea -. 
liable compromise between dis- 
lion and power output. Thus the 
quit of Figure 4, with a 150 to 8 

1111 matching transformer, could 
liver just about a Watt of power 
ing an NE54OL and ±20 Volt 
pplies. 

1 

Frequency Response 
These two circuits were also 
ted for square wave response. 

..... 1 n,o 

Stepping Stones to a Better 
Job in Broadcasting 
8 new and recently revised texts from Sams. 

WORKSHOP IN SOLID STATE 
By Harold E. Ennes 
An outstanding training text, complete with 
exercises at the end of each section (an- 
swers in back of book). Provides the engi- 
neer- technician trained in vacuum -tube 
circuitry with a rapid, practical and effective 
transition to the mastery of solid -state cir- 
cuitry in all broadcast applications. 384 
pages, hard cover. No. 20735 -59.95. 
TELEVISION BROADCASTING: 
Equipment, Systems, and 
Operating Fundamentals 
By Harold E. Ennes 
This comprehensive, new reference volume 
for practicing technical personnel and stu- 
dent tv technicians and operators covers 
the NTSC color system, camera chains, sync 
generators, signal distribution, recording 
systems, studio lighting, studio equipment 
operation, microwave relay systems. anten- 
nas. transmitters, and operating procedures. 
656 pages, hard cover. No. 20786 -514.95. 
TELEVISION BROADCASTING: 
Camara Chains 
By Harold E. Ennes 
Authoritatively provides the fundamentals 
necessary for more efficient assimilation of 
modern instructional books. The overall 
"system" concept is used to discuss studio 
lighting, camera mounting, interconnection 
facilities, power supplies. video amplifiers, 
video processing, camera control, setup 
circuitry, and more. 464 pages, hard cover. 
No. 20833 -512.95. 
FIRST -CLASS RADIOTELEPHONE 
LICENSE HANDBOOK, 3rd Edition 
By Edward M. Noll 
More than a question and answer book, it 
is also an excellent reference text on broad- 
cast communications with a thorough cover- 
age of theory and basic principles. It 

supplies all information needed to progress 
from a 2nd to a 1st class radiotelephone 
license. 416 pages, softbound. No 20804- 
56.50 

SECOND -CLASS RADIOTELEPHONE 
LICENSE HANDBOOK. 4th Edition 
By Edward M. Noll 
Covers all information needed to pass the 
2nd class FCC radiotelephone exam, cover- 
ing FCC Rules and Regulations, communica- 
tions theory and practices. solid -state 
two -way equipment. etc. Questions and an- 
swers based on the FCC exam. 360 pages, 
softbound. No. 20824 -$6.50. 
RADIO SPECTRUM HANDBOOK 
By James M. Moore 
This highly informative book covers the en- 
tire usable frequency spectrum. Allocations, 
types of transmissions, and examples of 
transmitting and receiving equipment used 
in each band are included. 192 pages, hard 
cover. No. 20772 -57.95. 
NORTH AMERICAN RADIO -TV 
STATION GUIDE, 7th Edition 
By Vane A. Jones 
This updated and expanded edition provides 
a comprehensive one- source reference to 
all commercial broadcast stations in North 
America. Lists frequencies, call letters, and 
locations for a -m, fm, and Iv stations. 160 
pages, softbound. No. 208433.95. 
COMMERCIAL RADIOTELEPHONE LICENSE 
O AND A STUDY GUIDE 
By Woodrow Smith and Robert Welborn 
Contains questions taken from the first tour 
elements of past and present government 
publications of "Study Guide and Reference 
Material for Commercial Radio Operator Ex- 
aminations," and thus presents questions 
used in FCC examinations. 272 pages, soft - 
bound. No. 24027 -55.95. 

RADIOGUIDE 

STATION 

commercial 

raMommonon 

r 

L 

HOWARD W. SAMS & CO., INC. 
4300 W. 62nd Street, Indianapolis, Indiana 46266 

Order from your Electronics Parts Distributor, or mail 
to Howard W. Sams 8 Co., Inc. 

Send books checked at right. S enclosed. 

20735 

Q 20786 

Q 20833 

Q 20804 

Q 20824 

Q 20772 

[J 20843 

Q 24027 

Please include sales tax where applicable. Canadian 
prices slightly higher. 

Q Send FREE 1972 Sams Book Catalog. 

Name 

Address 

City State Zip 

Circle Number 23 on Reader Reply Card 

43 www.americanradiohistory.com

www.americanradiohistory.com


I his is where the 540's wide fre- 
quency response really shows up. 

I he 40dR amplifier has a rise and 
I.tII tisse of less than a microse- 
cond. and the 30d circuit Inca - 
sure. slightly over 2 microseconds 
rise and fall. I he slightly increased 
feedback capacitance (2222 pf) cor- 
rected an o%ershout un the square 
Nlavc step. 

Noise performance of the 540 is 
Interesting. too. Noise Ineastiies at 
round µV R. S NNith a 600 Ohm 

source and a 20 kIIi hand)Nidth. 
Don't he misled by the 540's Hide 
bandwidth % %hen making a noise 
measurement. If you don't filter 
the test setup down to the audio 
spectrum only. youll measure a lot 
of out of hand components. Other 
types of noise sources (such as 
posAer supply ripple) are also well 
taken care of in the 540. Both posi- 
tive and negative supply line rejec- 
tion is typically KOdB for an 

Fig. 7a Signetics 
suggestion for 
a 35 Watt amp. 

V01IAG1 GAIN 

AV 
R! Rb 

Rtl 

I IIRRINI HMI 
95ünV 

RI Re IyM 
1990,111 I IM I I I NG 

97 95 590 

R1Ra 1-1 
pinn 

NF540I.. In most cases, unregu- 
lated supplies can he used. 

Distortion vs. Frequency 
No data on distortion vs. fre- 

quency is presented because 
found no significant variation in the 
audio hand. And this is significant! 
Typically. audio amplifiers will 
show a distortion vs. frequency 
plot which is essentially the inverse 

Fig. 6 540 600 
Ohm balanced 
line driver. 
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of their open loop gain; that is, dis 

tortion corners upwards at sorti 

middle frequency and starts risin 
until 20 kHz it may reach O.s peI 

cent. At I kHz it may have bec 

below measurement residual. 
In the 540 the open loop. n 

sponse doesn't start dropping tint 
nearly 50 kHz (the exact frequenc 
depends upon loading). so there i 

no rise in distortion. As far as ;I! 
audible spectrum goes. the 540 
open loop response is flat! And the 

makes for a good feedback amps: 
fier. 1'1 

In most signal processing appl 
cations for broadcast consoles etc 
there is really no need to terminal 
amplifiers with 600 Ohms. Usin 
the circuits discussed here in el 
manner, distortion levels will he 
a minimum right up to the clip le% 

el. since the amplifier is pros idin 
voltage output and the power lev( 0 
is relatively small. Thus distortiol 
will be even better than the curve 
of Figure 5 indicate. 

Driving Telco Lines 
One very common broadcas 

application of a line amp is drill* 
a 600 Ohm Telco line. In these cas 

es it is mandatory to provide 
source impedance to terminate th 

line correctly. This usually take 
the form of a pad on an amplifier ti 
"build out" to the required lin' 
impedance. The penalty for this i 
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Fig. 7b PC board 
layout and 
component hookup. 

power loss associated with the 
typically 6dB. This takes 6dB 

lcndroom right off your ampli- 
, Output which, at times. may 

r,linful (if it clips). 
s nifty way to get around this is 
use a bridged output stage to 
ph an extra 6dB of output be- 

the pad. You end up with the 
ac net power after the termina - 

loss. A simple and workable 
uit exploiting the 540's virtues 
is application is Figure 6. 
I is a 40dB non -inverting stage 
fore, driving one end of T l's 

ary with an in -phase signal. At 
same time, A2 inverts this lig- 
and supplies a mirror image of it 
pposite end of TI's primary. 
s the drive to TI is doubled 

prior to the source termination re- 

sistor Rt I. 
The circuit is reasonably clean 

THD being 0.1 percent up to 
+ 10dBm and reaching a maximum 
of 0.17 percent at +20dBm. The 
+20dBm level is the maximum 
which can be achieved with ± 15 

Volt supplies, but if needed, you 

can squecrc a few extra dB of level 
beyond this k fou use higher volt- 
ages. 

High Power Stages 
Now having just said all we can 

say on the 540 by itself, we will 
look at it with booster stages. Sig - 

netics is kind enough to supply a 

PC layout for a 35 Watt amplifier 
along with their 540 data sheet. The 

schematic of this amplifier is 

shown in Figure 7A, and 7B is the 
PC layout. Some comments are 
order on the circuit. 

This is a 40dB gain circuit as the 
feedback network (R7 -R8) is exact- 
ly the same as before. Emitter fol- 
lower boosters QI and Q2 are in- 
cluded within the feedback loop. 
An important feature of the circuit 
is the power limiter protection 
networks used RI, R2, R3 and R4, 
R5, R6. These networks sense a 

combination of the current and 
voltage applied to their respective 
transistors and when it exceeds 
either a predetermined voltage or 
current limit. shut off the drive by 

(Continued on page 48) 

s gold seal 
ures you of the 
st quality, fresh tape, 
tory loaded by Fidelipac® 

ader strict quality controls. 
la glance, know that you can 
rust the splice and tape tension 
9d depend on accurate tape run -out. 

I 
oMMUNICATION MEDIAS and 

ELIPAC. where quality is understood. 
ntact us for pricing information. 

ber. 1972 

UM COMMUNICATION 
MEDIAS 

L) HO). 54. ALLLN10MN. PA 

ZIP 18105/12151 437-0607 
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PEOPLE a 1 

I. T. Saldi has been named Manager of Imaging and 
Display Devices Business Section (IDD) 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 D. 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 of California (EECO) has ap- 
pointed Michael Campo to the newly created position 
of Manager. International Sales. Mr. Campo will open 
his office in London. England .... 

Berkey Colortran, Inc.. a division of Berkey Photo. 
Inc.. has announced the appointed of Phillip H. Slid- 
ham as Manager. Representative Sales...The board 
of directors of Switchcraft, Inc., Chicago. has elected 
Clyde J. Schultz as vice president -marketing... Leon 
Berman. President. AEI. Service Corp. (AELSC). a 

subsidiary of American Electronic Laboratories, Inc. 
(AEI ). has named R. K. Swieter Vice President of 
Al I ( .... 

Wki.Z -Cky rti (PZ 14:1 1U4,41/ 

-- 111111 0 
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GTE Sylvania Inc. has added Louise B. Quinlan ti 
the staff of the Electronic Systems Group of GTE a 
Public Information Editor. She succeeds Joan p 
Shanks recently named to head Project Transition fo 
the group...Peter W. Smith has been appointed Presi 
dent of the Western Gold & Platinum (WESGO) Sub 
sidiary of GTE Sylvania...The appointment of Job 
J. Davin as Vice President- Materials and Facilities fo 
GTE Sylvania Inc. was announced by Douglas L 
Hamilton, Senior Vice President- Finance .... 

Charles A. Steinberg, Vice President -Genera 
Manager of Ampex Corporation announced the op 
pointment of Donald V. Kleffman as marketing manag 
er of the audio -video systems division of Amp 
ex....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 Ampe, 
Corp.. has been appointed to the newly created posi 
lion of manager of distribution planning and nationa 
accounts for the Ampex audio -video systems divi. 
sion...John B. Hatch has been named a product new 
manager for Ampex Corp., it was announced b} 
Gregg W. Perry, director, public relations .... l 

Neal McLain has been elected president and Cha 
Whitcomb vice president of the newly formed Nie 
atech. Park Ridge, Ill.. ,Murray O. Cunningham 
joined L -W Photo. Inc., Van Nuys, Calif., in the ne 
ly created position of director of marketing .... 

41,41 4Q aCU /144,44e2 

All you need to produce the best T.V. programs. All these pro- 

grammers feature full colour compatibility; fade, split screen, six 

adjustable, reversible wipe patterns; VIS on all illuminated push 

buttons. No double selections possible. One year warranty on parts 

and labour. 

Two program outputs, one preview output, and one black; 10 
1120 enables preview of fades, supers and effects such as a corner 

insert with an on -air source. All inputs tip of sync clamped; tally 

standard. yys I 
Features matte, key (external or internal), fade to key or eff 
The 7V3 is fully contained in 7 inches of rack space. A special cil 

I prevents minor timing errors causing "hooking" in the eft 

patterns; tally standard.51 /)Q IC/ 

The 1140 features 3 camera keying; Composite or non -compo 
inputs: split electronic faders; reference burst input; operates fr 
internal or external sync; hard back porch clamp on all sign 

time compensated re- entry. Remote control panel 101/2 inches h 

f45 
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U/ctic ? 
ÓÓUo - u o I i . v VISCOUNT VIDEO SYSTEMS LTD., 

Marine Industrial Centre 
105 East 69th Avenue 
Vancouver 15, British Columbia, Canada 
Phone: (604) 327 -9446 Telex: 04- 508605 
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San cv; 

presents 
the 

REGULAR MATRIX 

,professional four -channel 
encoder' decoder 
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THE PAIR PAR EXCELLENCE 

THE SANSUI OSE -4 ENCODER THE SANSUI OSD -4 DECODER 

It took a large investment in effort, time and money, a great deal of experimenta- 
tion and devotion, of testing and ingenuity. But its 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 difference? 

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? 

BROADCAST ENGINEERI 
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our ears. 
'Wally sounds 
-channel. 

1 

Advantages of the Sansui OS Coding System: 

THE OS 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. 

2 THE OS 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. 

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

4 THE OS 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 effect 
is synthesized. 

5 THE OS 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. 

6 THE OS 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 lull details on obtaining the new Encoder /Decoder or 

more background literature, contact your nearest Sansui office. 

Satsz« 
For lull details 
contact your newest Sensu, Otte now. 

SANSUI ELECTRONICS CORP. 
REGULAR MATRIX 

Semer Electronics Corp. Net York 44.11 O Gled., Woodside. N.Y. 11177. Tel.: (212) 77114100. Coble SAMSUILECMEWVORR 

Telex: 4221133 SEC UI. 

Los Ana1m 139 West Alondra Blvd Gardens Cald 90247 Tel 12171 532 ? 

Smoot (feeble G.. Md. TOM)* 14.I.2 [Mar', Su9ran. .0 ina,n 169 Japan TeI ICIi 7. r .,. e 

iele. 232 2076 

Gomel Audio Europe S.A. Belgium .P'....I...,a.,:.. :r'iCA..e...a .. 
Tele. nNrWfnpll`l^ 

OenemT. W-6 i+d^t,," a^ 4a^ Be.n e9 9l Te 31 ln 
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Weil like to sell you 
á product that 
isn't working. 

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 
hard -core unemployed. Hiring, training and 
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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 to fall 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 
Alliance of Businessmen. Help us get our prod uL I 

and our country working. 

The National Alliance of Businessmen. 
The Jobs People 

1730 K Street, N.W., Washington, D.C. 20006 
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II 

i boob 

FM- Stereo Broadcasting 

IanThe continued popularity of FM broadcasting leads 
y interested technicians, audiophiles, and laymen 

ask such basic questions as: How are stereo broad - 
sts different from other FM broadcasts? What type 

luequipment is needed for stereo? What is multiplex - 
g? How does it work? These questions and many 

*tiers like them are answered in the book FM Multi- 
flexing for Stereo written by Leonard Feldman. 
ti Chapter 1 starts with an analysis of the FM stereo 

nal and follows in Chapter 2 with some of the re- 
irements for FM stereo receivers. These include 
ch topics as sensitivity, de- emphasis, and frequency 
sponse of demodulators. 
Chapter 3 discusses multiplex decoder circuits and 
apter 4 discusses such refinements and conve- 
nce features as stereo indicator lights and automatic 
reo switching. Chapter 5 takes up the servicing of 

itultiplex circuits. Test equipment and alignment pro - 
odures are discussed in Chapter 6. A number of mul- 
,Iex circuits by various manufacturers are covered in 
hapter 7. 
This book is available through the Howard W. Sam. 
o., Indianapolis, Indiana. 

Solid -State Electronics 

Today, the technician is expected to assume techni- 
d responsibilties that formerly were controlled by 

ogineers. As a consequence, the valuable electronics 
chnician, often called an Associate Engineer, must 

Ave more than a superficial knowledge of the popular 
Slid -state components now in use. The main objec- 
tve of the Comprehensive Guide To Solid -State Elec- 

I onics, written by George B. Rutkowski, is to help 
' chnicians meet this challenge. The author not only 

scusses the fundamentals, but also develops the stu- 
nt's ability to select proper design components for 

'Aid-state electronic circuits. 
The book begins by explaining common semicon- 

uctor materials. Other chapters discuss the zener 
lode, the junction transistor, the silicon -controlled 
:ctifier, the field effect- transistor and integrated cir- 
Jits. 

A modified programmed style is used throughout 
ie book. Each point discussed is followed by at least 
ne worked example. The student is encouraged to 
'ork 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 - 

:commended source for either self -study or class- 
Ann use. 
This hook is available through the Howard W. Sams 

'o.. Indianapolis, Ind. 

ctober, 1972 

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

First Class FCC LICENSE 

On" ye 

4.1 
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 to 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 to 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 entitled to a full 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 Electronics 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. 

,,,,; I, ,.,i 

lrt l, l 

Approved Under G.I. Bill 

All CIE career courses are approved for 
educational benefits under the G.I. Bill. 
If you are a Veteran or are in service now, 
check box for G.I. Bill information. 

Mail Coupon Today for 2 Fra Books 

CIECleveland Institute 
of El Ice, Inc. 

, , . . net. Cleveland. 7 r . . . C 7 . 

A M.rn.., NeeoMl Home Study Coo, 

Please send me your two FREE books: 
1. Your book, "How To Get A Commercial FCC License." 

2. Your school catalog, "Succeed In Electronics." 

Print 
Name 

Address 

City State Zip 

Veterans and Servicemen: 
Check here for G.I. Bill information. 

eE -28 
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your 
NORTRONICS 
distributor is 
the best source 
for professional 
tape heads! 

ortronics ... world's leading de- 
igner and manufacturer of mag- 
etic heads ... offers the precise 

replacement head for virtually 
every professional recorder . . 

heads that provide outstanding 
performance, longest life and easy 
replacement with minimum down- 
time. 

ortronics' distributors stock the 
right' replacement head for your 
rofessional recorder- be it 
mpex, Magnecord, Scully, Con - 

Certone, Gates, Crown, RCA, ATC, 
Collins, KRS, Macarta, MCI, Tape - 
A -Thon, Sparta, Tapecaster -or 

ny other! 
ee your Nortronics distributor 

.today for professional reel -to -reel 
or cartridge head requirements. He 
also carries a complete line of Nor - 
ronics accessories and offers head 
elapping services. 

NORTRONICS 
COMPANY. INC. 

In Canada 
Len rinkler, Ltd. 

5 Toro Ruad, Downsvlew. Onta 
(416) 630.9 

CnIn . 
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IC Approach 
(Continued from page 45) 

turning on the IC's internal sense 
transistors (Q23 or Q30). A slightly 
forward (IVbe) bias is applied to 
Q1 -Q2 by operating the IC's Q31 
as a diode. 

Although this amplifier will de- 
liver 35 Watts with ±25 Volt sup- 
plies, these voltages apply to the 
SE54OL, a more expensive version 
of the 540. The NE54OL will de- 
velop about 17 Watts with ±20 
Volt supplies, its maximum voltage 
rating. In this amplifier QI and Q2 
will both need a heat sink -a solid 
thermal connection to the chassis 
or other large metallic radiating 
surface is recommended.* 

Don't forget the 0.1 .tf by -pass 
capacitors from each supply line to 
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 Q I and 
Q2. such as the Motorola MJF 1 100 

and MJE1090. This allows the Si 
to see a higher load impedance at 
minimizes distortion at high outp 
levels. 

The 35 Watt power level is nt 
the maximum power obtainab.l 
from a 540 circuit either. Mere.l 
halving load impedance to 4 Ohm 
will double power output, assura 
ing adequate transistor power rap 

ing and heat linking. And bridße 
power configurations are also poi' 
cible with the 540, one such exatp 
pie 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 01 

amp circuits are possible using tl 
540 with the bonus of increase 
power and bandwidth. After yet' 

have armed yourself with the baci. 
ground data and a hot solderin 
iron, we refer you to your ow 
imaginative innovations using thi 
new audio IC. 

*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, October 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 

"Rap" session under the guidano., 
of selected leaders to ensure focu I 

will provide an opportunity in coe.f 

clusion for an informal give ant 
take. General Chairman is Ir I 

Kohlman. 
If you would like information o I 

the SPSE or how to obtain a meat 
bership write to: Russell P. Cookil 
Polaroid Corporation, 730 Mai i 

Street, Cambridge, Mass., 02139.' 

'CNGNetR Sr/5 rsLSNav1vTAXf TWO 

AíHiQ)MS ANO GrLd NU/ IN 7NE MORNM6. 
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Eliminating Dead Air 
On Tape Reversing 

vlost commercially available 
tomation systems do not rely on 

reversing ability of a tape deck 
perform properly. However, 

ch is not the case for home -brew 
systems which often consist of 

y two decks wired to sequence 
atinuously. For these systems. 

often finds decks such as the 
ally 270 series which is a very 

ed series of decks. A tape deck 
able of using 14 inch reels and 
ping at 33/4 ips can provide up to 
hours playing time with 7200 
of tape. 

ease of changing program - 
g, however, often smaller reels 
used. This means that the deck 

I have to reverse more often. 
d it must provide the necessary 
que for reversing each time. 

d ese and other professional decks 
1811 use 1800/3600 rpm motors with 

-tttry small capstan shafts that pro - 
ti le relatively little reversing 
'ttuque when compared to the iner- 
titi on the reels. The net result is 

(open extended periods of dead air 
' It-:ht at the end of a tape. This is 

especially noticeable if the deck I, 
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 trial -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 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. 

K4 

LEFT e I 

10K 

If3K 

RIGHT o 
K2 ,. STOP 

oc o 

z a 
G 

1K 

K4 10160 

START t K3 

FAST 

-24v 

0 

K4 

KI 

24v 

2N4036 

I - NC CON ACT -11- - NO CON ACT 

K4 - I - NC CONTACT ON 

RELAY K4 

24V 

KI 

REMOTE 

SW. 

K2 

10050 

3 

,ctober, 1972 

Number 91 in a series of discussions 
by Electro-Voice engineers 

SON OF 

642 
ROBERT C. RAMSEY 
Chief Engineer, 
Professional Microphones 

When the Electro-Voice Model 642 w:e, first intro- 
duced over a decade ago it proved a major advance 
in distant -sound pickup technology. In fact 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. 

The Model 642 wars a combination distributed 
front-opening 'lino microphone at high frequen- 
cies and a cardioid pattern below 500 Hz. The new 
Model D1.42 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 D1,42 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 studio and 
remote environments. 

While the improvement in directional character- 
istics is significant. it is overshadowed by major 
reductions in size and weight. The 1)1.42 is just'. 
the weight of the 642. Even with shock mount and 

cable it weights only 1 lb., I1 ozs. It is also smaller 
in diameter. hut our present understanding of the 
laws of physics has not permitted any substantial 
reduction in length. 

This elimination of mass was passible despite 
maintaining output level within 2 dB of the 642. 

And the D1.42 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. Maas 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 noise from ambient wind or 
high -sped 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 microphones, involved extensive testing 
under actual field conditions. with many of the 
design parameters modified by feedback from 
operating sound engineers. 

For reprints of other dscussrons rra Prs series. 
or fechnocal data on any E-V product, wrote: 

ELECTRO- VOICE, INC . Dept 1023V 

638 Ceo/ St . Buchanan. Mxhrgan 4910? 

SINkerCrafeer, 
a GULTON subsidiary 

Circle Number 28 un Realer Reply Care 
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Broadcasters' Choice: 

A77Mk. III -B 
Spotmaster /Revox 

. 

$799 
Lifetime guarantee 

Superb specs & performance 

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 DI -El (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 III -B is protected by a 
lifetime guarantee except the heads, 
capstan and pressure roller, which are 
guaranteed for a full year. This should 
tell you something about the reliability 
engineered into the Mark ID -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 
greater 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. 101/2" reel 
operation, modular and plug-in electron- 
ics. 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 1:13.8 provides 2- or 4 -track stereo 
operation at 71/2 and 33/4 ips. Other 
speeds, full -track heads, accessories op- 
tional. Call or write: 

BROADCAST ELECTRONICS, INC. 
A Ill -ways x:,eMry 

8810 Brookville Rd., Silver Sprang, Md. 20910 
(301) 588 -4983 
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3E1111°1 !XCHANG 
Many I-M 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 
convenient for checking the fre- 
quency of the 19 kHz pilot frequen- 
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 generator, where thh 
are definitely not wanted. The wt.' 
should be flexible, and should t. 
terminated with a prod to fit VI 
test point mounted on the print% 
circuit board just inside the rigil 
front of the stereo generator panel' 

You will make a connection 
the blue test point TP 304. At t9'I 
point you will get +4.5 Volts Dr 
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 I 

checked quickly here whenevi 
desired without plugging in the e 

tender board supplied with the ste t 

eo generator. This test point et 

also be used to synchronize tll 

(Continued from page 49) 
A fourth relay bypasses all auxil- 
iary 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 latter choice is 
preferable because it has positive 
going logic, i.e. it switches from -24 
Volts to O Volts. The direction 
light switches from open to -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. 

CI, C2, D1, D2 form a differen- 
tiating network for the direction 

reversing pulse which occur 
whenever a direction change bu i 

ton is pushed. The exact shape I 

the pulse does not matter; the tottt 
energy in the pulse is determine+ 
by the capacitors. The diodes allot 
only one edge of the pulse to pat,' 
through. The 10K resistors are fta 
discharging the capacitors to instill 
triggering reliably. 

The 8000/50 capacitor is the chit,', 

timing element. Its charging cull 
rent maintains the SCR in condurl 
tion until this current drops below'4 
ma. This is the figure related fc"I 

this SCR. A small unit such as tul 
C 106 could have been used, but tb l 
current for holding is only 0.3 mhl 
which makes the last part of tl 
timing process difficult to control. 

As designed, approximately 
ma of base current will flow ifl 
the transistor just at the end of tl 
timing interval. With a moderate 
high Beta transistor, probably ar 
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 tl 
parts. 
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COOL SEPARATION Ut011111e1 .WO01G1,r SIGNALS 

-zep generator of a typical ser- 
11e type scope in order to give a 

try useful stereo display. 
1Vith a wide -band signal fed into 
vertical amplifier of the scope, 

,II with the sweep running at 19 

Iz, or at 38 kHz, you can imme- 
tely see whether or not you are 

I¡adcasting in stereo, how good 
ur separation is. Monaural trans - 

lssion shows up at once with this 
1e of display. If you are using a 

,nal generator to supply tones to 
e channel at a time, you can 
2ntify left and right channels. 
lis display is probably familiar to 
)st of you, but a glance at the 
.etch will show the advantages. 
The audio is superimposed on 
e base (pilot frequency) in quad - 
,nts, 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 
iwn with the modulation. To 
entify channels, remember that 
to left channel should coincide 
ith the pilot frequency as it cross- 
+ the base line in the upward 
irection. 
We feel that this is quite a bit of 

¡formation to be made available 
II for the price of a BNC connec- 
3r, and a few minutes of work. 

Roy L. Gallagher 
Transmitter Supervisor 
WFTL AM -FM 
Ft. Lauderdale, Fla. 

October. 1972 

AVOID 
NOISE 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 

field automatically 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 

Ca" : 

or TABER write. MANUFACTURING & ENGINEERING CO. 

2081 EDISON AVE SAN LEANDRO, CALIF. 94577 PHONE' (415) 635 -3831 
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PRODUCTS 
luie circle 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 output 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 at 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 higher 
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 I/4 watt by a coarse and 
fine- adjust knob. A small meter 

Replace your Ampex or Scully motor with a Beau Motor 

Tape Ampex Scully tic.m 
Speed Model MMNI PN Puce 

Ball Bearing Construction for 
years of Trouble -free Operation. 33/4 -71/2 440 270 -275- 280.282 43H -108 $150.00 
Electrolized Capstans for 
longer life 71/2 -15 440 270 -275- 280 -282 43H -115 150.00 
0.00015 Inches Max. Tir. 71/2 -15 300 -350 

351 -354 54H -56 165.00 High Inertia Rotor 33/4 -71/2 300-350 
351-354 54H -61 165.00 Low Flutter & Wow 

Inside Out Construction 
BEAU MOTOR DIVISION 

460 Sackett Point Road North Haven, Conn. 06473 Phone (203) 288 -7731 

RA 

Circle Number 33 on Reader Reply Card 

MINI 
"5" CHANNEL 

ACCU -FIVE 
$495 

the compact 
rack mount console 

ideal for 
CATV /CCTV audio 

)r complete information 
please contact 

the Director of Sales 
Dept. B -5R 

console 
Irrr 

11111 it .- ® 
/'/r} Yl IR MCMATIN INDUSTRIES INC . 605 NORTH THIRTEENTH STREET CMW GZ /D'OMAHA, NEBRASKA. 68102 TELEPHONE (402) 342 -2753 

Circle Number 32 on Reader Reply Card 
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indicates relative output po 
over the entire 25- 1000MHz rt 
with ±-15 percent accuracy. 

t 

111111111111. 

Adding a THRULINE model 
4340 RF precision Wattmeter and a 

model 8135 TERMALINE`x 150 

watt Load creates an instant, mo- 
bile RF testing laboratory with 3 

percent measurement accuracy, 
unsurpassed in power level, fre- 
quency range and time -saving con- 
venience at its price. 

Dropout Resistant 
Video Tape I 

Circle Number 60 on Reader Reply Card 

Memorex Corporation has 
nounced availability of new Vidi- 
chrome video tape which offers 
substantial noise- resistance and an 

extremely low dropout rate for 
one -inch Ampex helical record- 
ings. 

"Vidichrome has a dropout rate 
of less than 10 per minute on an 

Ampex VR 5100, as well as the 
industry;s highest signal to noise 
ratio of over 42 dB," said Russ 
Parker, video product manager. 

"The tape has an extremely high 
resistance to the detrimental ef- 
fects of heat and humidity because 
it is made using a unique binder 
formula," said Parker. "It also 
reduces head wear and cinching, 
extending tape life to more than 500 

passes." 
"The possibility of static charge 

build -up which attracts foreign par* 
ticks and causes dropouts is signif- 
icantly reduced with Vidichrome 
because it is also back -coated," he 

said. 
Capable of recording both color 

and black and white values, Vidi- 
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=Mil NO sm 

Fme is available in lengths of 
i feet (r hour) and 3000 feet (I 
r). Users may also select either 
nctional plastic shelf box car - 
or a durable new plastic ship - 
at a slight additional charge. 
es of the new tape depend on 
quantities and package or- 

ed, and are quoted on request 
ugh local Memorex distribu- 

Circle Number 61 on Reader Reply Card 

FM Monitor Receiver 
he Heath Company has 
eloped a revolutionary FM 

er that has applications in the 
adcast, cable, and home enter - 
ment fields. 
his new approach to FM tuning 

olves the digital readout tech - 
ue for frequency monitoring and 
ing. And, all controls are push 
tons. 
ailed the AJ -1510, the tuner 

1 s the age old knob twisting band 
nning technique. Now, band 
nning can be accomplished by 
ching the auto sweep button. 

e unit will stop at each signal 
ere a broadcast can be received. 
uch the by -pass button, and the 
n continues to count down from 
top of the band. 
Oncle Number 62 on Reader Reply Card 

Broadcast Color 
TV Camera 

new broadcast color television 
era for studio and remote use 

well as closed circuit and cable 
evision applications has been 
roduced by International Video 
rporation. 
he IVC -500A offers significant 
features compared to previous 

C broadcast cameras but incor- 
rates the successful tube combi- 
tion used in the IVC -500 -a sili- 
n diode tube in the red channel 
d Plumbicon tubes in the blue 
d green channels, he said. The 

dsult is the best rendition of reds 
Id the most sensitive color cam - 
ta available today, Moscarello 
ljded. 

Major new features in the IVC - 
A include: 

- new preamplifiers have a great - 
dynamic range without clipping 

an previous models, and at the 

rnhor 1Q79 

same time 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 

Amplifier /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 
watts 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 digitally controlled tape car- 
tridge winder featuring automatic 
tape length determination and ex- 
clusive tape tension control is in- 

(Continued on page 54) 

TAPECASTI-F? 

1]R -F]0W N 
DIGIP.Ab 
RIMER 

Selectable 
60 or 100 MINUTE 

Time preset feature 

with relay output 

Remoteable 

Solid walnut sides 

NET MCI $ 

TAPECA5THR 
f10`P LINE 

TOLL FREE ORDER NUMBER 

800 638 -0977 
KFs( list LUR RFOUFAR NURIFR FOR 

SFRviCF RNU FFCNNIC. INFORMATION 

i 

TAPECA6TER TCr1. I r`JC. 
Box 662 12326W1litmFAvenue Rorhviuu nlmvleixl.'oro' 

Arr Cod. 301 tl81 8896 

Circle Number 54 on Reader Reply Card 
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NEW MODEL CX -1 

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. 

PRICE$44.50 F.O.B. San Clemente 
Specify Cable 0.D. when ordering 

Western Electronic Products Co. 
107 Los Molinos, San Clemente, Calif. 92872 

Circle Number 49 on Reader Reply Card 

troduced by Ramko Research. 
Utilizing integrated digital circui- 

try and a variable tape tension con- 
trol the ACL -25 provides proper 
tape 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 
33 I PS or 71/2 I PS cartridges. Thus 
no mental calculations are required 
of the operator. 

Use of the ACL -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 
to run. The unit then feeds the ex- 
act amount of tape into the hub and 
stops automatically. 

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

Circle 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- 

tEr,Qi011 AeREE( 
Olt ro loot 

All ar e drilled /or 
optimised auxiliary ball - 
bearing side rollers, 
38.50 per set extra. 

Load cable, 
wire, rope 
or anything 
on reels 
onto 
Roll -A -Reel 
for easy, 
smooth 
payout 
or take-up. 

Easily portable 
No jacks 

Handle any real diameter 
Heavy steel frame 
Slanted front 
Bll. bearing, adjustable rollers 
Positive roller lock for 
unloading 

STYLE A 

1,500 lbs. cep. for reels 
Up to 28" wide Weight 
60#. 
PRICE 572 50 
f.o.b. Cincinnati 

Special sises on request. 

STYLE 

3,000 lbs. cap. for 1 reel up to 48" wide; or for 2 reels up to 24" 
wide each. Weight 110x. 

is PRICE $117 50 
e f.o.b. Cincinnati 

ROLL-11- REEL 7086 Reading Roed 
Cinunnetl, Onlo 45237 

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 -4l 
is sound with magnetic record, 
slow motion, stop motion, instant ' 

forward /reverse direction changer 
at any frame rate, and unlimited 
hold on single frame. 

In the still mode, there is no 
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 . 

frame 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 is made for the plug -in 
addition of a Variac lamp control. 
Reel capacity is 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 
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I 
ttime of 10 nanoseconds. Sensi- 
y is 5 millivolts per division at 

d. 

bandwidth. Sweep speeds to 20 
oseconds per division are of- 

.1-he Model 4100 oscilloscope's 
dwidth ranges from DC to 75 

gahertz. Rise time is 4.7 nanose- 
ds and sensitivity is 5 millivolts 

r division at full bandwidth. 
eep speeds range to 5 nanose- 
ds per division. 
he two new Raytheon oscillo- 

pes have unusually large dis- 
y tubes. The 8 by 10 centimeter 
hode ray tubes feature high 

ghtness (20 kilovolts) for easy 
r accurate viewing. Plug -in sem- 
nductors and modular printed 
cuit cards contribute to ease of 

ice and calibration. 
A variable hold -off delay for dig - 
I applications increases the capa- 
ity of the scopes for either digital 
analog applications in the lab - 

atory or in field service use. Of- 
ed for bench and portable use, 
scopes can be supplied in rack - 

runted configuration where nec- 
sary to meet customer require - 
nts. 

Circle Number 67 on Reader Reply Card 

Multichannel 
Audio Recorder 

Ampex Corporation has begun 
liveries of a new compact multi - 
annel professional audio recor- 

der. 
The new Model MM -1100 is 

priced at $16.500 in its standard Ib- 
track version and features a servo 
capstan not usually included in 
recorders in this price range. 

The N1\1- I I11í1 is designed for 
heavy dut!, studio or remote rec- 
ording use by master recording 
studios. rock and other musical 
groups and production houses. It 
will allow studios small and large to 
enhance their multichannel capa- 
bility economically. 

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

corder currently on the market. 
An automatic tape tensioning 

system permits fast conversion 
from I -inch to 2 -inch tape widths. 
Tape tension is automatically ad- 
justed when head assemblies are 
changed. Full digital control of all 
transport functions virtually elimi- 
nates the possibility of tape damage 
or spillage caused by operator error 
or power failure. 

The recorder features improved 
Sel -Sync performance. which ena- 
bles recording artists to listen to a 

previously recorded track while 
recording in perfect synchroniza- 
tion on another track. 

Circle N ."-^r., 2P ..^ Reader Reply Card 

Dual Audio 
Delay Device 

United Recording Electronics 
Industries (UREI). North Holly- 
wood. California, now offers the 

professional recording industry a 

new tool for sound processing. call 
"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 audio 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) 

CONTROL AUDIO 

AT THE MIKE 

itiltf;,e, 

RIGHT HERE 

WITH THE 

NEW 

SWITCHCRAFT 

"Q-G" STRAIGHT CORD 

PLUG 

Now, you can give entertainers and 
broadcasters instant, finger -tip 
control of sound right at the 
microphone. The new Switchcraft 
T'F series "Q -G" cord plug has a 

built -in switch for "on-off" control 
of audio. The mike mounts on the 
plug so the switch knob is easy to 
operate by thumb -but its low 
profile alleviates inadvertent 
operation of the switch. 
This new cord plug carries all the 
other great features of Switchcraft 
"Q -G" plugs: available in 3, 4 or S 

pin configurations; exclusive 
"ground contactors" for grounding/ 
shielding through the connector; 
unique "captive design" insert screw 
to give a rigid assembly and positive 
electrical continuity; cable clamp 
to hold the cable securely; and a 

flexible strain relief 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 applications requiring 
control of audio at the mike. 
For more details, contact your 
Switchcraft Representative or 
District Sales Manager at 

Switchcraft, 5581 N. Elston Ave., 
Chicago, Ill. 606.30. 

Circle Number 36 on Reader Reply Gard 
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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 ±2 dB 40 Hz to IO kHz 
(typically ± 1.5 dB); distortion is 
less than 1 percent (typically less 
than 0.5 percent) at all program 
VU levels up to +4 dBm output; 
and signal -to -noise is greater than 
70 dB (15.7 kHz noise bandwidth). 

ie Number 69 on Reader Reply Card 

ReaderlSpooler 
Designed to hold up to 1200 feet 

of tape, EECO's 71/2" reel punched 
tape Reader /Spooler reads tape in a 
standard search/re -wind mode at 
800 characters a second. It 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, 

FM monaural 
FREQUENCY 

and MODULATION 

TBM -3700 
$1350 

built in calibration 
sca /stereo add on 

am Im s/n and 
remote metering 

for complete information 
please contact 

the Director of Sales 
Dept B -37 

monitor 
aro 

o 

Syr/ .y MCMARTIN INDUSTRIES INC . 605 NORTH THIRTEENTH STREET WI ii2 /4 - OMAHA. NEBRASKA. 68102 TELEPHONE 1402) 342 -2753 
Cacle Number 37 on Reader Reply Card 

MEET THE LITRE SISTER 
OF OUR WP- 11...the compact WV -063 
waveform & picture 

monitor combo for 

less than what 

you've paid for 

a WFM alone 

Request Bulletin No 

Box 921 Beverly Hills California 90213 (213) 849 -1433 

BE-1072 

Ultra 
Audio 

Products 

RTL and TTL logic. 
Stepping motor drive is the o 

moving assembly and eliminat 
need of belts, clutches, gears, 
pacitors or mechanical brakes. 
fully proportional servo, a s 

cleaning read head and phototr 
sistor sensing offer minimum tapt 
strain and wear. Unit is 8.72 inch& 
high, 19 inches wide and 11 incheri 
deep. 

Circle Number 70 on Reader Reply Card 

Environment- Resistant 
Oscilloscope 

An oscilloscope to use wherd 
'scopes ordinarily couldn't go i 
new from Hewlett- Packard. Model 
1700E (for Environment -resista 
can be used on shipboard, for 
ample, with no concern for w 
salt spray may do. Or it can 
used in dusty environments, or i 

chemical plant, refinery, or a 
other place where adverse at 
spheres abound. It's going to 
very difficult for contaminants 
get inside this instrument. 

The new Model 1700E is able 
go beyond the capabilities of earl 
ruggedized scopes mainly becau 
of the low power c7nsumption 
HP's series 1700 Oscilloscope 
On AC line power, these oscill 
scopes consume less than 25 watts 
when on their optional internal bat 
tery pack on DC line, power con. 
sumption is only 18 watts. Thus nc 

vent holes are required. The instru 
ment can be sealed up tight as s 

drum with no concern for heat 
buildup within. Actually, the ma 
jority of components within the 
oscilloscope operate at only 10 -2C' 

percent of their rated power maxi 
mum, which assures low heat, 
buildup and favors reliability. 

The Model 1700E has the capa 
bilities normally associated with 
lab -type instruments. The ampli, 
fiers have IO ns risetime (35 M H2 
response), and 10 mV /div mini- 
mum deflection factor. It is a dual - 
channel instrument with time hase 
capabilities suited as well for digital 
testing as for analog measure- 
ments. Maximum sweep speed is ' 

IO ns /div. 
Circle Number 71 on Reader Reply Card 

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

Circle Number 38 on Reader Reply Card 
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Operator Rules Correction 

Vhat a difference a line makes! 
_ left out a line in our AM -FM 

I erator Rules Chart in the Au- 
' 't issue of BE. And that line 

its make a difference. Below is a 

rected version. 
he problem came when we 

n't notice that our artist had 
ed to section off non -directional 
kW or less) and Directional 
stricted Licenses (when you 
k across the "Supervisory Op- 
tor" line). The correct chart 
e shows that if you work for sta- 
s in these two categories you 
d not be designated. 
n some instances, an engineer 
y 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 categories 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 
IO 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. 

Minimum Grade 
Duly Operator 

NomDlnclmnM 
fTnaanuer 10 kW 

INC) Of 

lad (law Peemu 
Broadcast 

Endorsement 

STANDARD BROADCAST 

NonDnenroal DrreclanY 
lTansmatu (Uneatnctd) 
over IOkWI 

Operala 
Instruction 

'Newman' 
(Restricted Leenel 

1rd Clan Permis 
Bradua.n Inas Phone 

F dorement 

Licensee Responsible to Insure 
Licensee Reaponubk 

Thar Duly Oprino, n Properly Imiucied To Insure that Durk nnrd SlepBY.Slepy In nuctmns For ReducedG,ade Duly Opeato,. Imludiry 
Table a (Tun of Permti..ble Parameter Values. Nun Be Posted at Operabq Operator r. properly 

Position 
Instructed 

Superrtwry 
Openly 

Opening Los 

Chef Operala Il val Phone 1 crow) Mua Be Derynated 

Realm Entres 
By Duty Operator 

If Remote Antenna 
Ammeter it Defector 
Ban Cuvent Reading 
By Ist vat. Operant 

Routine Intro. 
By Duly Operator 

If Remote Antenna Ammeer is Defrcbre. Bate 
foment Reading By I n Clam Oreara. Cho( Oper 
ato, Mum Rever and Sign Oper tog Daily 

M 

All Inuits By 
Duty Operator 

Nahsenner Maintenance Log 
Pe.famana Mnwremenb 

Feld Strength Measurements 

IntDr.iom. 

Maintenance Maintenance Los 
Fustfbe Operata 

prdamance Measurement. By a Fuafkn 
Operala 

Daly. S Day, Each Week 

By A hennas. Onerata 

me and 
Maintenance Log 

Fret. tan Openly 
Field Strength M ment. 
Al Montornng Point. Month, 
Iy More frequently if re- 

quired by license) by a Fwe 
Clam Openly. Annal Par- 
tial hoof a Performance by 
a F sulk., Operator. hr 
romance Measurement. By 
a 1 no-Clan Operator 

Dady. Fate DIY. Each Week 
By a FunClau Operator 

And Record in Mantenance 
Log Fa Each P IU 
Common Point Cunene, mil 
Antenna Bate Cunene Ice) 
Sample Loop Cuvent. in 
renie antenna ban cor - 

rentr Ptose Monitor 
Indu Ins Antenna Ban 
Content Ratios. etc 

Mamleance and 
Maintenance Log 

F uu{la,, Openato, 
Fin Strength 

M mena Inhere 
Requite) 

By a Fen-Clan One. 
Ito. Per for man. 
M mena By a 

F int1411,n Openamn 

Daily. 3 Drys Each 
Week By A Fuslfku 

Openrw 

ReNUnd License Requiring Mumrancr of corren; Mao The Intpecbon Requirement. (0e a Dueclwa Antena operand b, 

tonally. to less ;han 5% or D aove angle tolerance. to len Remos Contro rae Unchanged 

;han I Darle, Seven Day. Each Week by F notes. operator fee each 

within too boon of comecee of operation for each 

pattern 
me 

pattern 

Buying? Get Results Selling? 
With Classified Ads 

In 

Broadcast Engineering 

:tobar. 1912 

Sony's award 
presenting 

microphone. 
'U.sd at Academy An cirri du 
Emmy Award T.V. 

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. 

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

Frequency Response: (Frontal 
± 3 dB): 40 Hz to 16 kHz 
Output Impedance (at 1 kHz 
± 20 %): 50, 250, 600 ohms 
Balanced 
Maximum SPL (1 kHz): 134dB 

Also Consider: 
Tie -tack /lapel condenser mic 
ECM -50. 
Telescopic (from 73/4" to 171/2n) 

condenser mic ECM -51. 
SONY sup ; .OYE, 

,01972 Superscope, Inc.. 8211 Vineland Ave.. 
Sun Valley, Cant. 91352. Send for Tree literature. 

Circle Number 39 on Reader Reply Card 
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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.-ID 

* AMPLIFIERS 

Color Background Generators 
Audio Distribution 

Video Distribution 

Processing Amplifiers 

Color Encoders 

AMERICAN DATA 

CORPORATION 
4306 Governors Dove, S.W. 
Huntsville. Alabama 35805 

... a...... .- Vhone (205) 837.5180 

to Number 40 on Reader Reply Card 
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731113E 7 DA IA 
For furthe Informa ion, circle dale 
Identification number on reader service card. 

100. AEL COMM.- "Price and 
Ordering Information" is a new 
catalog for AELCC'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 CATV 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 
is designed for closed circuit televi- 
sion use in education, business, 
industry, medicine and the govern- 
ment. 

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

Atlas Sound. Subdivided into ind 
sections detailing paging ant 

intercom speakers, projector horn 
and drivers, mobile and industria 
communication units, hi -fi an 
sound columns, the new catalo, 
provides complete information ant 
technical data for more than 101'' 
individual models of loudspeaker 
and accessories. 

103. CLARE -PENDAR -A new 
eight -page short form catalol' 
"Snap -In Switchlights" is nov' 
available. Photos and drawing:.' 
show snap -in pushbutton switch 
lights available from stock, three 
lens cap sizes -% sq. -3/4 sp. -3/4 x'A 

rectangular, two pole or six pole t 

momentary or alternate, and intro . 
duces the new Monoform series i. 
Choose flat bezel or raised barrio, 
style to separate adjacent switches . 

Snap -in gangswitch assemblies, 
show how to eliminate alignment 
problems, reduce stock require. 
ments, simplify mounting and pan 
el fabrication. up to 8 stations in it 
group. Three matching indicators ` 

FREE CATALOG 
HARD -TO -FIND PRECISION TOOLS 

Lists more than 1700 Items -pliers, 
tweezers, wire strippers, vacuum systems, 
relay tools, optical equipment, tool kits 
and cases. Also includes four pages of 
useful "Tool Sips° to aid m tool selection. 

JENSEN TOOLS 
4117 N. 44th Slreel, Moen., Ana. asils 

TOOLS 

Cacle Number 41 on Reader Reply Cant 

"8" CHANNEL 
AUDIO CONTROL 

B -800 series 
the B -801 monaural 

$2350 
the B -802 stereo 

$3200 
B -803 dual channel 

$2650 
for complete information 

please contact: 
the Director of Sales 

Dept. B -80 

MCMARTIN INDUSTRIES INC. 
tLXI'i2iyL OMAHA. NEBRASKA. 68102 

605 NORTH THIRTEENTH STRI 
TELEPHONE 14021 342 -2753 

Circle Number 42 on Reader Reply Card 
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luding one "press -to- test ", are 
1 wn. 

04. DIALIGHT CORP. -Dia- 
ht makes available a 52 -page 
ED Product Selector Guide," 
ignated as SG721. The bro- 
re details the company's broad 
of light- emitting diodes, indica- 

s, switches and related readout 
ces. The guide is basically di- 

red into eight product 
egories -Light Sources; Ultra - 
nature Indicators; 0.625" Rea - 
ts; 0.125" and 0.205" Readouts; 

70" Readouts; 0.300" Readouts; 
coder /Drivers; and Switches. 
the units described work with 

contain light- emitting diodes. 
r each product category, the 
pany gives complete specifica- 

ns, curves, applications, and 
unting details, where appropri- 

a 
05. DYNASCAN CORP. -Dy- 
an announces the release of its 

st catalog of B & K test instru- 
nts, Catalog No. BK -73. The 
page catalog is in two colors 
oughout and its listings include 8 

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

1 angenieux service corporation of califllnlia 

351 BEACH AVE.. VENICE, CALIF. 90291 (2131 821.5080 

`` l 
P01 1))))FACTORY 

SERVICE 

G CENTERS 

Now Two 

angenieux corporation of amerlca 
',I 0 MERRI(K RD., OCEANSIDE, N.Y 11572 1516( 678 -3520 
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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" feature for 
faster, more accurate amplitude 
measurements; the 1440 "Cali - 
Brain" Recurrent Sweep Scope; 
the 281 Solid -State Digital Multi - 
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 50I -A Curve Tra- 
cer for testing semiconductor cir- 
cuits with an auxiliary scope. 

106. DYNASCIENCES CORP. - 
Dynasciences Corp. is now offer- 
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 IC placements. The 

(Continued on page 60) 

FOUR 
SEGMENTS 
FULLY 
VARIABLE 

Shi 

THE OS -1 VIDEO QUAD SPLITTER 
GENERATOR 

The Quad Splitter incorporates the latest 
state -of- the -art design techniques used 
in 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 
variable both horizontally and vertically. 
Call us and well answer all your 
questions. (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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UP TO 651 
SAVINGS 
Plus performance that is creating 
excitement in Engineers around the 
country! "Fantastic sound" ... "Very 
Clean" . . . " S u p e r b ! ... Send two 
more,., 
Proof? Our standard 10 day evalu.l 
Lion period lets you see and heal 
the performance and the full ser; 
ice. 2 year warranty demonstrate' 
the reliability. 
Place your order today. Then pr, 
pare yourself for a very satisfyine 
experience! 

Tu 
PREAMPLIFIERS 

PAP-II (Mono) $60 
SP -5 (stereo)S90 

Outstanding sensitivity and near per- 
fect reproduction. RIAA /NAB equal- 
ized 0.5 my sensitivity @ 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. 31/2 lbs. 

MC/ LINE AMPS 

MLA I (Mono) !68 
MLA- 2 (Dual) $96 

Dual function utility amp. Inputs for 
mlc 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. - Internal 
power supply - Tabletop /bracket 
mount. MLA -2. Stereo /Dual Mono. 
MLA -1, Mono. Shipping weight. 4 lbs. 

i1 p DISTRIBUTION AMP 

6 BALANCED OUT 

04-11 595 

One third the cost of comparable 
units. Six 600 ohm balanced outputs - Balanced bridging Input - 26 db 
gain - 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 lbs. 

TAPE CARTRIDGE 

LOADER (AUTOMATIC/ 

ACL-2S 5159 

Precision winding without guess- 
work. Dial in the minute and /or sec- 
onds desired, throw switch to run. 
That's it! The exact amount of tape 
is fed onto the cartridge hub to the 
second, and shuts off automatically. 
No waiting around, no guesswork 
and 1 sec. accuracy. Also has ex- 
clusive torsion control for proper 
tape pack and winding of various 
cart hub sizes. TTL digital control 
circuitry. Shipping weight. 30 lbs. 

RAMKO RESEARCH 
1552 'E" Albro. P 0 Bo. 8001 

Scrmento, cm la. 93860 19161 889.6695 
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ECONOMICALLY 

COLORIZE 
MOST MONOCHROME 
PRODUCTIONS WITH á Zr R ! 

CHROMADIIIIION 
CHROMADDITIONTM satisfies many 
basic color 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 similar high contrast mater- 
ial into single or dual color video com- 
binations while using most existing mon- 
ochrome cameras. Ideal for producing 
color supers, I.D., full screen colors, 
fades! Also supplies any desired phase 
BLACK BURST by a patent pending 
process. 
CHROMADOITION operates in accord- 
ance with EIA accepted standards. 

For more Information. write: 

MODERN VIDEO ENGINEERING COMPANY 

P.O. BOX 298 - 1761 FIFTH STREET 
MUSKEGON, MICH. 49440 

Phone: (616) 726.3312 (Techrand Corp.) 

( le Number 4r Reader Rrpiv 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 VOICE 

COUPLER 

F.O.B. Colchester, Illinois 

PULSE DYNAMICS MFG. CO. 
Fulton Street 
Colchester, Illinois 62326 
Phone (309) 776 -4544 

Circle Number 47 on Reader Reply Card 

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 
Column A and two from Column B 
is now available. The console 
menu is actually a columnar func- 
(ion 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 specification proce- 
dure is 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. 

ii 
110. HEATH COMPANY -19r 

catalog is available from this lot 
line kit manufacturer. The nan 
catalog features their digital FA 

tuner and a wide line of other st . 

of -the -art audio products. Also 
cluded are their latest additions 
the amateur radio line as well as 
standard and lab type test eq 
ment. 

111. INTERNAT'L. GOt 
MUSIC -New IGM Series 
audio control systems are pictu 
and described in a six -page b 
chure. Extended memories ar- 
feature of the flexible, "sequ- 
tial" 700 series. Two basic mor 
are the IGM Model 710, wit 
1,000 -event memory and cont 
over 30 audio sources, and t 
1GM Model 730, with a stand. 
3,000 -event memory ( expanda . 

and control over 39 audio sour 
Methods of programming the s 

tems (through a direct -access k 
board) to pre -schedule as much 
24 hours with 125 separate eve 
per hour, are fully described in 
brochure. 

125. SPINDLER & SAUF 
Data sheets are available on 
new Spindler & Sauppe prod 
for multi -image automation, 
Media Mix Programmer and 
Tri -Cut Control. The Media 
Programmer is a compact and in 

pensive 27- channel audio -vis 
control device for the compl 
automation of multi- screen d 

solve and mixed -media shows. 
Tri -Cut Control, also compact 
low in cost, creates high -spe 
"cut" dissolves on each of th 
pairs of Kodak projectors for mu 
screen presentations. 

You have 24 hours to live 
Today, that is. So what are you doing with 
your time? Are you helping another human 

l 

being toward the dignity you want for 
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. 

JPllir 

Break the hate habit: love your neighbor. Q° ar 

A L.+ haled for the public good C0 ych! 
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OfESSIONAI 

VIR JAMES 
CONSULTING RADIO ENGINEERS 
Applications and Field Engineering 

345 Colorado Blvd. 
Phone: (Area Code 3031 333 -5562 

ENVER, COLORADO 80206 
Member AFCCE 

COURTRIGHT 
ENGINEERING, INC. 

MORRIS COURTRIGHT, Jr., P.E. 
Itomation - Applications Field Engineering 

ELECTRICAL AND BROADCASTING 
'ate No. 1. Box 854A. Flagstaff, Ariz. 86001 

Phone (602) 774 -8206 

CAMBRIDGE CRYSTALS 
PRECISION FREQUENCY 

MEASURING SERVICE 

SPECIALISTS FOR AM -FM -TV 

145 Concord Arc then. 174 -2810 

Cambridge Mast. 02138 

TODD ASSOCIATES 

CONSULTING RADIO ENGINEERS 

Alva C. Todd, Ph.D., P.E., Principal 

:7 S. Summit Avenue, Ph: (312) 832 -4104 

VILLA PARK, ILLINOIS 60181 

B. F. GOLDBERG & ASSOCIATES 
usulting Radio Engineers, Architects- Engineers 

since 1961 ... 
AM, FM and TV Applications 

Facilities Planning 8 Architectural Service 
Acoustical Expertise 

Field Engineering 
Antenna Measurements 8 Proofs 

2100 Beltline Blvd. 
3) 782 -5302 Columbia, S. C. 29204 

ALPH E. EVANS ASSOCIATES 
Contulting Radio Engineers 
AM - FM - TV - CATV - ITFS 

3500 North Sherman Blvd. 

AILWAUKEE, WISCONSIN 53216 
Phone' 414.442 -4210 

.IENIER BROTHERS INCORPORATED 
Design and Construction 
of Production Facilities 

and Mobile Units 

24 North Vine Street 
Plywood, California 90038 12131 464 -6121 

SMITH and POWSTENKO 

ibadcasting and Telecommunications 
Consultants 

2000 N Street, N.W. 
Washington, D. C. 20036 

(202) 293 -7742 

mber, 1972 

SESCO, Inc. 
47 NICHOLS AVENUE 

P. O. BOX 518 

(206) 378 -2137 

FRIDAY HARBOR, 
WASHINGTON, 98250 

This maybe 
your last chance 
to get up off 
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 Sbare, 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. 

0 

Wran,a,rp conniDUlsa for ,M puDl,c good . 
GET 

COMPLETE 
DETAILS 

about the products 
advertised or described 

in this issue. 

Use Free Inquiry Card. 

Be sure to include your 
name and address 

° 
T TRE° INDEX 

Ailtech 
Amco Engineering Company 
American Data Corporation 
Amperex Corporation 
Andrew Corporation 
Angenieux Corp. of America 

Audio Video Engineering Co. 

11 

20 

58 

7 

35 

59 

CE -4 

Beau Motor Division 52 

Broadcast Electronics, Inc 8,12, 50 

CCA Electronics Corporation 53 

Canon, Inc. Cover 2 

Cleveland Institute of Electronics 47 

Communications Medias 45 

Danscoll Ltd. CE -3 

Dynair Electronics, Inc 33 

Eastman Kodak Company CE -5 

Electro- Voice, Inc. 49 

Electronic Engineering Co. of Calif. .... 21 

Fairchild Sound Equip. Corporation 13 

Fidelipac Div. of 

Telepro Ind., Inc. 37 

Gates Radio Company 

Div. of Harris- Intertype Corp. 17,29 

The Grass Valley Group 3 

Jensen Tools and Alloys 58 

McMartin Industries, Inc. .. 52,56,58 
Miratel 15 

Modern Video Engineering Co. 60 

Nortronics Company, Inc. 48 

N. V. Philips 31 

Philips Broadcast Equipment 24 -25 

Pulse Dynamics Manufacturing 60 

Radio Research Instrument Co.. Inc. 61 

Ramko Research 59 

Richmond Hill Laboratories 59 

Roll -A -Reel Company 54 

Howard W. Sams & Co., Inc 43 

Sansui Electronics 46A,466,46C 

Sarkes Tarzian Broadcasting 8 

SC Electronics, Inc. 1 

Shure Brothers Cover 4 

Sparta Electronic Corp. 39 

Spotmaster 8 12,50 

Stainless, Inc 9 

Superscope, Inc. 57 

Switchcraft, Inc. 55 

Taber Manufacturing & Engineering Co. ... 51 

Tapecaster TCM 37,53 

Telemet Company Cover 3 

Tracor, Inc. 27 

Ultra Audio Products 56 

Viscount Video 46 

Vital Industries, Inc. .... ..... .... 5 

Western Electronic Products 54 
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MICROWAVE LINKS 
KTR- 1000 -A 

Color TV Microwave Links, 
C Band. NTSC Color TV Plus 
Program Audio. CATV /Stu- 
dio Xmtr /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 

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

Each initial or abbreviat'on counts a full 
word. Upper case words, 30e 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 advertising 
of any products regularly produced by manufac- 
turers unless used and 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 75c. 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 FCC license courses. Bob Johnson Ra- 
dio 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- 
ic electricity. Over 600 FCC -type, multiple - 
choice questions and sample exams included. No 
previous technical knowledge required. Com- 
mercial Radio Operator Theory Course, #15-01. 
Only $5.95. Amero Publishing, 314G Hillside 
Ave., Williston Park, N.Y. 11596. 8.72-tf 
EARN ELECTRONICS DEGREE, mainly by 
correspondence. F.C.C. license preparation in- 
cluded at your option. Accredited by Accrediting 
Commission of NHSC. G.I. Bill approved. Free 
brochure. Write: Dean, Grantham School of En- 
gineering, 1505 N. Western, Hollywood, Califor- 
nia 90027. 8 -72 -tf 

MISCELLANEOUS FOR SALE 

FOR SALE 
RADIO STATION ... 5,000 Watts . Eastern 
Arizona $175,000 ... substantial cash ... Harold 
Bruzee KHIL Willcox 6 -72 -6t 

EQUIPMENT FOR SALE 
RCA TFE -10A: 2500 Mhz transmitting an- 
tennas. Broadband, omnidirectional. New, in 
original packing. Bob Reynolds. 609- 877 -0881, 
32 Mueshill Lane, Willingboro, N.J. 08046. 

9 -72- 3t 

62 

EQUIPMENT FOR SALE CONI. SERVICES 

FOR SALE -1,000 WATT UHF translator: 
Ampex with unitized power supply channel 36 
in, channel 79 out. KGSC TV, San Jose, Cal. Ph: 
408/298.6679. 8 -72 -3t 

MOTORS FOR SPOTMASTE RS 
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. 7-71-tf 

"NEW & USED TOWERS, Buy, Sell or Trade, 
Erect. Ground wire 85e lb. Bill Angle, 919.752- 
3040, Box 55, Greenville, N.C. 27834." 2 -714 

SURPLUS AUDIO PATCH PANELS, All 
Standard Configurations. Gulf Telephone & 
Electronics, Inc., 6325 Beverly Hill, Houston, 
Texas 77027 7.72 -tf 

CARTRIDGE TAPE EQUIPMENT- Rebuilt. 
New paint, heads, flywheel, pressure roller, 
belts, etc. Spotlessly clean and thoroughly 
tested. 30 day money -back guarantee, 90 day 
warranty. Also contact us for possible discounts 
on new equipment and accessories. AUTO - 
DYNE, Box 1004 Rockville, Maryland 20850, 
1301/762- 76261. 7 -72 4 
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 
painting. Serving Florida & Georgia. Write 
DiSCO P.O. Box 1029 Bradenton, Florida 33505 
or phone 813- 745 -6285. 9 -72 -3t 

One Hour Videotape. Bell & Howell. 1" 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. 916011213)985- 
5500. 10.72.1t 

1GM 630-15 COMPLETE AUTOMATED 
BROADCAST SYSTEM. Includes random se- 
lect control unit complete with card reader, type- 
writer, remote manual entry, controls and veri 
tied logging system. Source equipment ,- 
follows: 4 Scully tape playbacks, 4 1GM lost., 
carts, 1 1GM single cartridge playback, 1 tine 
announcer and external studio input. Systen. 
also includes 3 remote control units with digital 
clocks, 3 encoding systems, 1 end of message 
tone generator and 6 1GM matching rack enclo- 
sures. System is monophonic, but music sources 
could be converted to stereophonic for about 
$1,000. Ted Boyd, WHBC, Canton, Ohio 1216) 
456 -7166. 10.72.lt 

For Sale: 5 Collins/ATC cart machines. 
PC2 /190, One Record AMP. All in working con 
dition, some spares. Fred Clinger Chief, Box 787 
Bucyrus, Ohio 44820 

RCA TT25 SOUND AMPLIFIER CHANNEL 
5 can be modified to picture. RCA TT5A TRANS- 
MITTER CHANNEL 5 can be modified to air 
cooled. Just removed from standby service, fully 
operational. Harmonic filter, VSBF, and Di- 
plexer not included. PRICED TO MOVE. Chief 
Engineer, KSD -TV, 1111 Olive St., St. Louis, 
Mo. 63101 10 -72 -2t 

CRYSTAL & MONITOR SERVICE. F'reque 
cy change, repair or replacement of oven typ 
broadcast crystals. Also frequency change u 
recalibration or repair of AM frequency me 
tors, and H -P FM monitors. Fast service at rs 
sonable prices. 30 years expérience! Call 
write: Eidson Electronic Co. Box 96, Temple, T 
76501. Pho. 817 773 -3901. 9 -70 

WANTED 

DISTRIBUTOR WANTED Electronic 
equipment manufacturer requires distrib 
network for instruments sold to Broadca > 
Prefer representation but will consider prie 
labeling. Write Dept. 267 Broadcast Engi 
ing, 1014 Wyandotte Street, Kansas City, 
64105. 10- 

MICROPHONES 1920 to 1940. ALSO LI 
ATURE. WRITE BOB PAQUETTE 443 
ST. MILW., WIS. 53208 9- 

HELP WANTED 

Director of Engineering for Southwe:': 
group operation which includes AM /FM/ 
Must be familiar with AM directional sys 
FCC rules and regulations, filing of all FCC 
gineering applications, and TV and micro 
systems engineering. BS or BA degree prefe 
Send resume and salary requirements. W 
Dept 268, Broadcast Engineering, 1014 W 
dotte St., Kansas City, Mo. 64105 10-7 

FCC LICENSED TV ENGINEER with 2 
Tech. training and 4 years solid state m 
nave experience to work on TK -27s, TK 
TR -70s and associated equipment. Contact II 

Pozzi, Chief Engineer, KBHK TV, San Fr 
I cisco, CA. EO EMPLOYER M/F 10.7'- 11III 

JOB HEADQUARTERS for all Radio and 
evision Engineers. Immediate openings ex- 
9 western states and elsewhere for qualified 
gineer and technical personnel. All cargo, 
from trainees to experienced transmitter 
tenance, chief, assistant chief, live color - 

maintenance and technical operations. Send 
our complete resume now. The AMPS Age 

11661 San Vicente Blvd., Suite 300, Los A 
1es Calif 90049. Telenhnne- 213 -R20 -2678. 

adcasterc --For Broadcasters. 11 ,68-, 

Memo to 

Consult- 
ing 
Engineers 
Broadcast Engineering's "Pro- 
fessional Services Section" is 
your most economical and ef- 
fective way to display your Pro- 
fessional 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 ENGINEERINI 
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READER SERVICE CARD 
BRoaDcasT enaneeRinG After that date 

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

Use This Name Title 

Handy Card 
For More Station or Company 

Information Address /City 
On The 

Products State lip 
Described 1 9 17 25 33 41 49 57 65 73 81 89 97 105 113 121 129 137 145 153 161 169 177 185 193 201 

2 10 18 26 34 42 50 58 66 74 82 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 91 99 107 115 123 131 139 147 155 163 171 179 187 195 203 

4 12 20 28 36 44 52 60 68 76 84 92 100 108 116 124 132 140 148 156 164 172 180 188 196 204 

5 13 21 29 37 45 53 61 69 77 85 93 101 109 117 125 133 141 149 157 165 173 181 189 197 205 

6 14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142 150 158 166 174 182 190 198 206 

7 15 23 31 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 80 88 96 104 112 120 128 136 144 152 160 168 176 184 192 200 208 

READER SERVICE CARD 

BRoaDcasT enaneeRinG 
For issue of October 1972 -Use until January 1, 1973 

After that date 
please contact 
manufacturer direct 

Use This Name Title 

Handy Card 
For More Station or Company 

Information Address /City 
On The 

Products State lip 
Described 1 9 17 25 33 41 49 57 65 73 81 89 97 105 113 121 129 137 145 153 161 169 177 185 193 201 

2 10 18 26 34 42 50 58 66 74 82 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 91 99 107 115 123 131 139 147 155 163 171 179 187 195 203 

4 12 20 28 36 44 52 60 68 76 84 92 100 108 116 124 132 140 148 156 164 172 180 188 196 204 

5 13 21 29 37 45 53 61 69 77 85 93 101 109 117 125 133 141 149 157 165 173 181 189 197 205 

6 14 22 30 38 46 54 62 70 78 86 94 102 110 118 126 134 142 150 158 166 174 182 190 198 206 

7 15 23 31 39 47 55 63 71 79 87 95 103 Ill 119 127 135 143 151 159 167 175 183 191 199 207 

8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 168 176 184 192 200 208 

BRoaDcasT enclneeRlnG FREE SUBSCRIPTION CARD 
To start or renew your subscription to Broadcast Engineering 
on a no- charge subscription basis you must check all appropriate 
boxes, print your name and address, sign and return this card 
promptly. 

UI want to START a subscription to 
Broadcast Engineering now. 

I want to RENEW my subscription to 
Broadcast Engineering now. 

Please check all boxes 
that apply AND occupation title 

My Company is: 
Dealer or Distributor of 

C AM Radio Station Broadcast Eauipment 
FM Radio Station n Educational Radio Station n TV Station, Commercial n Industrial or Medical TV 

[7 TV Station, Educational 
' !TES 

C7 Broadcast Equipment MIgr. ' Network Owned Station 
CATV System Recording Studio, Audio 

n CCTV or Instructional TV or video n Campus Radio Station Microwave n Consulting Firm Government Agency 

My occupation title is 
Engineering Supervisor, 

n Owner, President, Officer Director 
Gen. Manager, Advisor or Program Manager, Station 
Director Manager 

D Chief Engineer Consulting Engineer 
O Engineer, Technician _, Other: specify 

Name 

PLEASE PRINT 

Title 

Station or Co 

Street Are you responsible for more than one station or facility? Vas 
Be sure you here checked one box by each arrow! n No 
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lélemet's 
Precision 

Demodulator. 

your 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. 

Amityville, New York 11701, (516) 541 -3600 
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it f on record... 

Now it's official! An association equipment survey quoted in BM /E magazine 
produced some very revealing information on FM broadcast industry pre- 
ferences - particularly in the category of phono cartridge usage, where a 

whopping 57 °0 of the respondents expressed their preference for Shure 
cartridges ... more than all other brands combined. It didn't particularly 
surprise us because we know our M44 series with its uncommon combination 
of clear sound. low cost, exceptional ruggedness and excellent back -cuing 
characteristics, has been the broadcast standard for years. And our peerless 
V -15 Type Il 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 complete 
Shure Phono Cartridge Catalog. 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, III. 60204 S I-1 V IFR 
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