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We'll fill 
your 
distribution 
needs 

IU 1111011 
STANDING 

UP 

or Iyir--Ig dowr-1 

Integral power supplies and solid -state plug -in modules mean these Cohu distribution 
amplifiers -9800 Series -assure system reliability and provide full flexibility. 

You can order any combination of VDA or PDA circuit modules for easy insertion into a 

vertical- 53 /4 " -or horizontal -13/4 " -frame. Each front panel has an on /off switch with 
indicator, quick access test points and a control to adjust video gain or output level. 

Cohu's video distribution amplifier can handle monochrome, color, composite and non - 

composite signals with optional sync- adding capability. Video gain is adjustable from 
10dB to -1dB. 

The pulse distribution amplifier regenerates and distributes horizontal, vertical, blank- 
ing and sync pulses for monochrome or color studios. Output level is adjustable from 3.5 
to 4.5 volts with an output delay of less than 60 nanoseconds. 

For full details contact your nearest Cohu representative 
or call Cohu's TV product line manager in San Diego. 

VIDEO & PULSE 
distribution amplifiers 
from BOX 623 

`' SAN DIEGO, CALIFORNIA 92112 

PHONE 714 277 6700 
TWX 910335 1244 

ELECTRON ICS. INC 
SAN DIEGO DIVISION 
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Lighting The Scene. A basic background in lighting, designed 
to eliminate "the sledgehammer approach" to lighting. In- 
cludes definitions and rules of lighting applicable to TV and 
CATV. Morris Courtright. 

TV Proof Of Performance. Part 3 of a 3 -part series on Proof 
of Performance. The author uses the system approach, covers 
the FCC Rules, and tells how to package Proof findings. 
Patrick Finnegan. 

Roll Your Own . . . High Voltage Silicon Rectifier Stacks. A 
description of how stacked rectifiers were used at WCKY in 
order to aid in the building of solid -state stacks that can re- 
place bulky rectifier tubes. James F. Ramey. 

Building A Simple EAN Receiver. How to modify a common 
5 -tube radio for use as an Emergency Action Notification 
receiver. Changes require no external circuitry and no ad- 
ditional tubes or transistors. Ronald Pesha. 

Using FET's And IC's . . . Gain Control Revisited. Taking 
advantage of solid -state components in the design of gain 
control circuits. Walter Jung. 

A Problem In Stability . . . Improving The KFGO Antenna. 
The story of what one station did to cut down on engineering 
time on their 20- year -old antenna and at the same time im- 
prove their operation according to FCC standards. Robert A. 
Jones. 

ABOUT THE COVER 

This month's cover picture 
was taken on the set of 
"The Mothers -In -Law" TV 
show. The basic problems of 
lighting a room or set are 
covered in "Lighting The 
Scene," beginning on page 
13. Photo courtesy of Syl- 
vania. 
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Give your 
limiter 
a vacation 
onus. 
Tryour 
Volumax free 
for 3o days! 
Who knows? 

You may retire your 
old limiter altogether! 

Write or call us collect - 
before your vacation 
(203) 327 -2000 

PROFESSIONAL 
PRODUCTS 

LABORATORIES 
Stamrord. Conwc ..t 86905 
A Division of Columbia Broadcasting System. Inc 
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PROIE 

your broadcast cquipmcof 

against lightning surges 

with WILKINSON 

AC LINE SURGE 

PROIDIIIIRS 
Excessive voltage surges caused by light- 

ning, transformer arcing and induced transi- 
ents are everyday occurances that cause heavy 
damage to valuable broadcast equipment. 

Now through the use of WILKINSON voltage 
sensitive Line Surge Protectors you can pro- 
tect your equipment from line surges that may 
exceed even twenty times the normal line 
voltage. 

A WILKINSON pulse compensated Line Surge 
Varister, is placed across a line of its rated 
voltage. Should a surge or increase of voltage 
occur, the resistance of the varister decreases 
at log scale as the voltage increases, thus act- 
ing as a momentary load or short circuit to the 
surge. WILKINSON Line Surge Protectors draw 
little or no current and are capacitor compen- 
sated for microsecond surges, thus damping 
all line disturbances as well as excessive volt- 
age increase. 

A small investment in WILKINSON Line Surge 
Protectors is your assurance that your valu- 
able broadcast equipment will not be damaged 
due to line surges. 

AVAILABLE IN 3 MODELS! 

Model S1A -2 220 V. single phase $200.00 

Model SIA -3 220/240 V. 3 phase $300.00 

Model S1A-4 480 V. 3 phase $389.50 

For complete details write to: 

10-24 
ELECTRONICS, INC. 
1937 MacDADE BLVD. W00DLYN. PA. 19094 

TELEPHONE (215) 8745236 874 -5237 
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LEITERS 

Dear Editor: 
My heartiest congratulations to 

Raymond F. Guy whose story ap- 
peared in the "People in the News" 
section of the February 1969 is- 
sue, regarding his longest experience 
in broadcasting of any person in the 
world. 

I, too, started about that time, 
and as an engineer, helped install 
and wire the master control board 
and studio equipment for WJB and 
WEAF at their new headquarters 
at 711 5th Avenue, New York City. 
I also fiddled around radio in 1912, 
(when the Titanic hit an iceberg and 
sank) and one of my friends heard 
the news of the disaster. I was four- 
teen at the time and am now 71 
years old. 

I am a member of the Pacific 
Pioneer Broadcasters in Los Ange- 
les, and although retired, am still 
active as consulting engineer to sev- 
eral radio stations here in San 
Diego. I guess this makes me #2, 
and again I say, "Good Luck, Guy," 
and many more years for us both. 
Drop me a line. 

Warren T. Abbott 
16589 Casero Road 
San Diego, Calif. 92128 

Dear Editor: 
I am writing in reference to the 

article entitled "FM Proof of Per- 
formance" which appeared in the 
May 1969 issue of Broadcast Engi- 
neering. 

On page 16, the writer states un- 
der paragraph entitled "Additional 
Test Setup," to feed the AC cali- 
brating voltage to the noise meter, 
remove the AC and feed the recti- 
fied DC voltage to the noise meter 
and measure noise in the usual man- 
ner. 

It appears to me that a step is 
omitted between the time the AC 
is fed to the noise meter and the 
time the DC is applied. Before re- 
moving the calibrating AC voltage 
from the noise meter, it would ap- 
pear that the noise meter function 
switch should be placed in the "Cali- 
brate" position and the input con- 

D 

trol adjusted to full scale or calibrate 
point on the meter of the noise mea- 
suring unit. Now the AC may be 
removed, and the DC voltage ap- 
plied, and noise (AM) measured or 
the lowest scale where a reading may 
be obtained. 

Keep up the good work on a 
great magazine. 

Antonio Vaccaro 
Chief Engineer 
Portsmouth, New Hampshire 

Network Relays 
Dave Schick author of "Building 

An Audio Network Control Unit" 
(May, 1969) has asked that we pass 
along the following. 

1. Fig. I on page 48. Relays I 

and 2 should be shown in the ener- 
gized position, with continuity be- 
tween pins 1 arid 3 and also 8 and 
6 in each relay. 

2. Fig. 2 on page 49. Relay K3 
should be shown with the movable 
arms up providing continuity be- 
tween pins 1 and 4 and also pins 5 

and 8. 
3. Page 52, last paragraph of coi- 

umn one. Second sentence should 
read: When a 1000 cycle START 
tone is received from the network 
line, advance the sensitivity control 
RI until K3 closes and indicator 
lamp 11 comes on. The relay should 
have been shown as K I . Also, when 
a 400 cycle STOP tone is received, 
the sensitivity control R2 is ad- 
vanced until K3 is de- energized and 
lamp 11 goes out. 

And just for the record, WGTO 
news director is at the controls on 
page 53. Reprint requests already 
are coming in. and these changes 
will be made. 

Moving? 

Send Your Change 

Of Address To: 

Broadcast Engineering 
1014 Wyandotte 

Kansas City, Mo. 64105 
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NOW! 
BUY ONLY 
THE TEST 
SIGNAL 
GENERATOR, 
YOU NEED PULSE BARAMP 

GENERATOR, TG-905 

LINEARITY -VAR ABLE 
APL GENERATOR, TG-906 

MULTIBURST 
GENERATOR, TG-907 

SYNC' BLANKING ADDER & 

BLACK /WHITE GENERATOR, TG -906 t- 
RACK MOUNTED TEST MODULES l 

BAR AND 00T 
GENERATOR, TG -909 

independent modules, 
simultaneous full field and 
vertical interval test 
signal generators, with 
individual power supp lies 
... do not require drive pulses and will 
operate from composite video. Integrated 
circuits for maximum reliability. 
Write for complete details. 

WARD ELECTRONIC INDUSTRIES 
142 CENTRAL AVE., CLARK, NEW JERSEY 07066 (201) 382 -3700 
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O'IW NEWS 

FCC Changes License Renewal Filing Date 

Competing applicants and parties 
wishing to file petitions to deny 
broadcast license renewals will have 
to submit their filings no later than 
the first day of the last full month 
of the license period under new li- 
cense renewal rules adopted by the 
Federal Communications Commis- 
sion. The rules also require the li- 
censee to announce publicly that he 
is filing for renewal within six weeks 
of the date when the renewal appli- 
cation is due. (Renewal applications 
must be filed ninety days before a 
license expires). 

Previously, competing applicants 
and petitioners to deny could file 
right up to the day before the Com- 
mission acted on the renewal appli- 
cation and local public notice fol- 
lowed the actual filing instead of 
preceding it. 

Also under the new rules, if a 
license renewal application is not 

filed on time, competing applicants 
and petitioners have 60 days, follow- 
ing Commission announcement of 
acceptance of the renewal applica- 
tion for submission of applications 
and filings. 

The new rules are in a Report 
and Order amending Sections 1.580, 
1.227, 1.516, 1.571, and 1.591 of 
the Rules and Regulations (Docket 
19495). All stations whose terms ex- 
pire on or after August 1 come un- 
der the provisions. June 25, 1969, 
is the cut -off date for stations with 
applications still pending for renewal 
of licenses expiring on or before 
June 1. 

The Commission put forward its 
new rules in a Notice of Proposed 
Rule Making, released on March 20, 
1969. In response to comments by 
respondents, the Commission said 
that local publication before filing 
would have the advantage of permit- 

ting a licensee to repeat a public 
announcement in the event his filing 
has been returned as defective, and 
would also allow more time for as- 
sembling renewal applications. 

In response to comments from 
respondents asking that competing 
applications be filed on the same 
date that the renewal applications 
are due, the Commission said that 
it was "questionable" whether later 
filing gave competing applicants any 
"significant advantage." 

Fixing the cut -off date on the first 
day of the month before the license 
term expires would, the Commission 
said, leave it free to act on renewal 
applications at any time during the 
last 30 days of the license period. It 
maintained that permitting compet- 
ing applications and petitions to be 
filed past this cut -off date would 
impede orderly processing proce- 
dures. 

NAB And RIAA 
Form Joint Committee 

The National Association of 
Broadcasters and the Record Indus- 
try Association of America have 
jointly announced establishment of 
a liaison committee to provide a 
channel of communications between 
the two organizations. 

The establishment of the commit- 
tee was announced by Charles M. 
Stone, NAB vice -president for radio, 
and Henry Brief, executive director 
of RIAA. 

In a statement, the two men said: 
"This joint industry committee will 
concern itself with matters involving 
either or both industries where one 
might assist the other. In this man- 
ner a line of communication will be 
established so that each interest 
knows what the other is thinking 
and doing, thus enabling a more ef- 
fective arca of mutual planning to 
meet the challenges of both pro- 
gramming and production of re- 

6 

corded music as used in radio." 
Stone said the following broad- 

casters will represent NAB: Robert 
L. Pratt, KGGF, Coffeyville, Kans.; 
Dan Hayslett, KIXL, Dallas, Tex.; 
Lester M. Smith, KJR, Seattle, 
Wash,. and Erny Tannen, MEDI- 
American Stations, Silver Spring, 
Md. 

FCC To Use N 
The Commission has amended 

Parts 1 and 17 of the Rules to desig- 
nate the use of a new Federal Avia- 
tion Administration form. The 
amendments became effective on 
April 18, 1969, and were made un- 
der Sections 4 (i) and 303 (r) of the 
Communications Act, and under 
Section 0.261 of the Rules. 

FAA Form 117 "Notice of Pro- 
posed Construction or Alteration" 
(notification of proposed antenna 
structure construction or alteration) 
was recently revised by the FAA 
and re- designated FAA Form 7460- 

Brief announced that the follow- 
ing will represent RIAA on the com- 
mittee: Stanley M. Gortikov, Cap- 
itol Records, Hollywood, Calif.; Jac 
Holzman, Elektra Records, New 
York, N.Y.; Hal Neely, Starday 
Records, Hendersonville, Tenn., and 
Jerry Wexler, Atlantic Records, New 
York. 

ew FAA Form 
1. On December 11, 1968, Subpart 
B of Part 77 of the FAA Regula- 
tions was amended (effective Febru- 
ary 1, 1969) to revise the reference 
to the form on which notices of 
proposed construction or alteration 
are filed to reflect the new form 
number. 

Sections 1.61(c), (d) and (e) of 
Part 1 and Section 17.4(a), (b) and 
(c) of Part 17 of the Commission's 
Rules refer to the filing of Form 
FAA -117. Since this form is now 
specified as FAA Form 7460 -1, the 
Rules are amended to note the use 
of this new form. 

BROADCAST ENGINEERING 
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AUDIO AND RF 
ATTENUATORS TO 
MEET ANY REQUIREMENT 
Here in one compact and informative 
28 page booklet is all the data you need 
to select a Precision Audio and RF At- 
tenuator for your individual application. 

Reference Charts, Circuit Diagrams, Types 
and Uses, Current and Voltage Ratio Tables, 
Ratings, Etc., make this a handy and invalu- 
able reference. 

SEND FOR YOUR FREE COPY TODAY. 

TECH LABORATORIES, INC 
Palisades Park, New Jersey Tel.: (201) 944-2221 TWX: (201) 947-0825 
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NAB Asks FCC to Drop Proposal 

For Land Mobile Reallocation 

The National Association of 
Broadcasters has told the Federal 
Communications Commission that it 
could ease congestion in the land 
mobile radio services by requiring 
proper management practices and 
therefore should drop its proposal to 
reallocate TV frequency space for 
that purpose. 

The Commission is considering a 
reallocation of ultra high frequency 
(UHF) channels 14 through 20 
within the 25 largest urbanized 
areas, to land mobile use. 

In comments filed recently by 
Douglas A. Anello, general counsel, 
and John B. Summers, assistant gen- 
eral counsel, NAB said an interim 
report by the Stanford Research in- 
stitute, commissioned by the FCC, 
clearly demonstrates that land mo- 
bile congestion is attributable to im- 
proper frequency assignment princi- 
ples rather than a lack of adequate 
frequency spectrum. 

The report's significant findings, 

NAB said, show that: 
The distribution of users among 

land mobile channels was found to 
be seriously inequitable. Some chan- 
nels showed peak occupancy levels 
of 80 to 100 per cent, while other 
channels showed only peak levels of 
10 to 20 per cent. 

There is no meaningful corre- 
lation between the peak occupancy 
of a frequency and the number of 
transmitters licensed for that fre- 
quency. 

The FCC records and the local 
coordinator records alone cannot be 
regarded as an adequate basis for 
channel assignment of users. 

Industry user groups and their 
frequency coordinators do not have 
the resources, the capability, or the 
basic mission to solve the radio 
spectrum problems which have be- 
come so acute in large urban areas 
or to perform effectively the task of 
regional frequency engineering and 
management. 

If improperly implemented, a 
concept of combined intra and inter - 
service sharing can eliminate most 
of today's channel congestion prob- 
lems. 

Because of these findings, NAB 
said, the Commission should aban- 
don its spectrum reallocation pro- 
posals and correct the wasteful prac- 
tices exposed by the report. 

U. S. Court of Appeals 
Affirms FCC Action 

Commission action of April 10, 
1968, authorizing Vumore Video 
Corp. of Colorado to begin opera- 
tion of a CATV system in Colorado 
Springs, has been affirmed by the 
United States Court of Appeals for 
the District of Columbia Circuit. 

Pikes Peak Broadcasting Com- 
pany, licensee of Station KRDO- 
TV, Colorado Springs, appealed the 
action, as did Metropolitan Televi- 
sion Company, former licensee of 
KOAA -TV, Pueblo and Sangre de 
Cristo Broadcasting Corp., KOAA- 
TV assignee. Chief Judge Bazelon 
concurred in part and dissented in 
part. 

TAFCATRR 
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T 
If you buy a tape cartridge machine without 
a SUPER -TORQUE hysteresis synchronous motor, 
you may be purchasing 
built -in obsolescence. 

The new SUPER -TORQUE 
hysteresis synchronous motor 
found in Tapecaster is the 
first significant improvement to 
be introduced to tape cartridge 
machines. Because of increased 
performance, Tapecaster 
obsoletes all other machines. 
That's why Tapecaster is the 
leader in professional tape 
cartridge equipment. 

ITIcIMl 
T F7 

Box 662 -12326 Wilkins Avenue 
Rockville, Maryland 20851 
Phone: 942 -6666 Area code 301 

M 

Circle Number ID on Reader Reply Card 

Tapecaster 
now has 
SUPER-TORQUE. 
Why settle 
for less? 
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New from Gates... 
the Yard II eight channel 
all silicon transistorized 

audio console. 

July, 1969 

The Gates Yard II features eight mixing 
channels handling twelve input circuits, includ- 
ing four microphones, five medium level inputs 
and three external lines. Plus, two unwired 
utility keys for unsurpassed versatility. Faders 
are the reliable open -type step attenuators 
that can be easily serviced. 

The Yard il's wide range of facilities in a 

compact size (38" wide, 81/2" high) makes it 
excellent as a submaster control or production 
console in large operations. 

And its 100% silicon solid -state design 
makes it the most economical, reliable, depend- 
able monophonic audio control board you 
can own! 

Let us tell you more about the Yard II. 
Write or call Gates Radio Company, Quincy, 
Illinois 62301. Telephone (217) 222 -8200. 

GATES 
A DIVISION OF HARRIS -INTERTYPE 
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Four Sony firsts! 

C -77 tele- microphone. 

ECM -50 electret 
tie -tac microphone 
shown twice actual size. 

ECM -22 electret 
condenser microphone'...# 
with on /off switch. 

Innovation through imagination.That's Sony's 
guiding principle in the creation of a profes- 
sionally superior microphone. For example, 
Sony's C -77 is a condenser tele- microphone. 
Only 22 inches long, it has a fantastic fre- 
quency response plus superb hyperdirection- 
ality at all frequencies. And now Sony 
introduces the revolutionary electret con- 
denser microphone that needs no external 
power supply. Instead a self- contained mini- 
ature battery provide: , ten thousand hours of 
operation. And it's incredibly small. The 
ECM -50 electret condenser microphone, for 
example, is designed as a tie -tac. The tele- 
scopic ECM -51 is ideal for broadcast work 

4,19,.9,IJor...co r... 

ECM -51 electret 
telescopic microphone. 

IIPP 

and field interviews where it acts like an 
extension of the reporter's arm. And the 
ECM -22 electret condenser microphone 
brings truly professional quality to home 
recording at a low price. Whichever Sony 
microphone you choose, you're sure of tech- 
nical excellence and performance reliability 
that has successfully met the most critical 
standards in the world. For complete details 
and specifications, please write Mr. Charles 
Bates, Sony /Superscope, 8211 Vineland 
Avenue, Sun Valley, California 91352. 

SONY® SUPERSCOPE. 

You never heard it so good. 
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By Morris Courtright 
Consulting Engineer, 
San Jose. California 

LIGHTING 
THE SCENE 

Primarily a visual art, television 
broadcasting involves application of 
lighting techniques similar to those 
used in theatrical productions. Tele- 
vision crews, however, are fre- 
quently faced with the additional 
problems of field or remote pick- 
ups where elaborate lighting systems 
are either impractical, or just not 
available. The day also arrives, 
sooner or later, when the studio 
lighting that was planned in such 
excruciating detail must be aug- 
mented on short notice for a spe- 
cial telecast. 

As a result, station engineers 
rapidly become adept at brewing up 
conglomerations of lights, cables 
and plug boxes; and slowly become 
hunchbacked from lugging large 
banks of lights. This is particularly 
true if the "sledgehammer to drive 
a tack" approach is used to be sure 
such gremlins as Vidicon trailing are 
eliminated. Improved camera tubes 
have alleviated these problems con- 
siderably and acceptable pictures 
can be obtained at levels as low as 

20 footcandles (some below 10 foot- 
candles); however, most telecasters 
insist on broadcast quality pictures. 
Roughly translated this means 150- 
250 footcandles for monochrome 
and up to 350 -500 footcandles for 
color. Add the rules of thumb such 

July, 1969 

as 25 to 1 contract ratio, or key - 
lighting or backlighting I/z to 11/2, 

and many engineers automatically 
throw in a car trunk of extra lights 
"just in case" ... which is great 
until the fuses and circuit breakers 
start popping. 

A solution. of course, is to em- 
ploy an electrician to worry about 
such details as wire or fuse size, 
number of lighting circuits and the 
National Electrical Code. Lacking 
this, the all- capable station engineer 
becomes the expert and moves from 
the realm of milliamps and decibles 
to watts per square foot, footcandles 
and lumens. 

The problem essentially is to con- 
vert the camera tube footcandle re- 
quirement into light bulb wattages 
and circuit sizes. Many textbooks 
have been written, and the number 
of guidelines are in direct propor- 
tion to the number of lighting ex- 
perts involved. A few basic rules 
do exist, though, that the station 
engineer can use to solve his im- 
mediate problem (and most likely 
generate a few more guidelines of 
his own). 

Nomenclature 
And Terminology 

Camera specification sheets will 
include a sensitivity figure such as 

150 footcandles for studio quality. 
Now, the footcandle is a unit of illu- 
mination: one lumen on a one 
square foot area. So what is a 

lumen? That is a unit of luminous 
flux (time rate of flow of light): the 

flux in a unit solid angle from a 

one candle point source. Unit solid 
angle is easy; that is the angle that 
intercepts a one square foot area on 
the surface of a one foot radius 
sphere. 

By now you should be properly 
confused. Fig. 1 shows the rela- 
tion between footcandles, lumens 
and candles. Recall that a magnetic 
field has both a flux density (B) in 
Gauss and a flux intensity (H) in 
Oersted and the clouds may clear 
a little. The important point to keep 
in mind regarding units is the dif- 
ference between measuring illumi- 
nation and brightness. 

The brightness of an object is the 
illumination falling on it multiplied 
by the reflectance of the object. 
Footcandles are a measure of illu- 
mination and footlamberts a mea- 
sure of brightness. A footcandle is 
one lumen per square foot of light 
falling on or illuminating a surface 
and a footlambert is one lumen per 
square foot being emitted by or re- 
flected from a surface. Another 
term is candlepower - the bright- 
ness measured in candles, and t 

footlambert =3.142 candles per 
square foot. 

Still a bit confusing? No matter, 
our purpose is to go from foot- 
candles to watts without being an 
illumination engineer. The two 
classes of lighting normally encoun- 
tered are general interior illumina- 
tion and floodlighting. Calculating 
interior light levels involves lamp 
lumens, luminaire coefficient of 
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utilization and depreciation factor 
to account for dirt and old age. 

Footcandles X 
Room Area (ft') 

Lumens Required - 
Coeff of Util X 
Deprec Factor 

The footcandles are established 

by camera requirements and the 
room area by the size of the room 
involved. The Coefficient of Utili- 
zation and the Depreciation Factor 
are empirical data obtained from 
manufacturer's specifications or 
various handbooks. Typical Depre- 
ciation Factors are 0.60 to 0.65 for 
indirect or semi -diffused and 0.70 

to 0.75 for direct light fixtures. The 
Coefficient of Utilization depends 
on luminaire or fixture design, size 
of the. room and reflectance of the 
walls and ceiling. Fig. 2 shows typ- 
ical values for semi -diffused fluores- 
cent fixtures installed in a medium 
light- colored room. 

Now that we can calculate the 

Fig. 1 Relation of candle, foot - 
candle and lumen: 1 foot - 
candle is 1 lumen per square 
foot, or the light from a 1 

candle source falling on 1 

square foot of a 1 foot radius 
sphere. 

Fig. 4 A lamp beam of angle 
O will cover a circular area of 
radius R at a distance of D. 
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lumen requirements, the final step 
is to convert to watts. Once again 
we must refer to specification sheets 
or handbooks. Lumen output per 
watts depends entirely on bulb de- 
sign and construction. Fig. 3 shows 
a few common outputs. 

Thus to achieve a I50 footcandle 
light level in a 10x20 foot room 

Room 
Ratio 50% 30% 10% 

Wall Reflectance* 

0.8 .37 .32 .30 

1.0 .43 .38 .35 

1.5 .50 .46 .43 

2.0 .54 .51 .48 

2.5 .57 .54 .52 

3.0 .59 .57 .54 

4.0 .61 .59 .57 

ceiling reflectance assumed to be 50% 
width X length 

Room ratio - 
height (width + length) 

Fig. 2 Typical Coefficient of 
Utilization factors. The co- 
efficient of utilization is the 
ratio of the lumens falling on 
a surface to the total lumens 
emitted by the light source. 

Watts Bulb Lumens 

100 Inside frosted 1600 

150 Inside frosted 2700 

200 Inside frosted 3700 

300 Inside frosted 6000 

150 Reflector Flood* 1500 

150 Reflector Spot# 800 

300 Reflector Flood' 2900 

300 Reflector Spot# 1700 

20 24" cool white 1100 

30 36" cool white 1900 

40 48" cool white 2700 

100 60" cool white 4900 

115° beam #35° beam 

Fig. 3 Typical lamp outputs. 
Flood and spot outputs pri- 
marily are confined to the 
beam angle while other lamp 
outputs spread spherically. 
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with an 8 foot ceiling and fluor- 
escent fixtures: 

150 X 200 
Lumens= -125,000 

.37 X .65 
If each fixture has four 100 watt 

tubes, fixture output is 19,600 
lumens. Dividing, we find that six 
of these fixtures will just about pro- 
vide the light we need. At the same 
time, six fixtures at 400 watts each 
tells us we must provide 2400 watts 
for lighting. 

Floodlighting 
Calculations 

So much for general illumination 
levels. The second item of interest 
is floodlighting calculations. The 
simple method is to use floodlights 
or spots rated in candlepower. Typ- 
ically, a 375 watt photoflood has 
about 14,000 candles in a 10° 
beam. Then: 

Candlepower needed = 
Footcandles X Distance' 

Since many common lamps are 

rated in lumens, a different ap- 
proach is needed. Looking at Fig. 
3 again we see that a 300 watt 
"garden variety" reflector flood pro- 
duces about 2900 lumens in a 115° 
beam. 

Referring to Fig. 4, a beam will 
cover a circle with a radius R = 
D Tan 0/2. The area covered is: 

A=- R' = -(D Tan 0/2)' 
Since footcandles are the lumens 
divided by the area covered: 

Lumens 
Fc - 

(D Tan 0/2)' 
And with a little formula juggling: 

Lumens = Fc - (D Tan 0/2)' 
So, to obtain a 150 footcandle level 
with common 300 watt reflector 
floods at 10 feet: 

Lumens = 150 X 3.142 X 
(10 X 0.637)' = 19,100 

Since each flood is 2900 lumens: 
19,100/2900 = 6.5 lamps. Now 
six and a half lamps are rather 
hard to come by, so we will settle 
for six 300 watt floors and put 
them a few inches closer than 10 

feet. Once again we know how 
much power must be provided for 

lighting. In this case, 1800 watts. 
Note that if photofloods were used, 
one 375 watt unit might be suf- 
ficient. 150 footcandlcs X 10' _ 
15,000 candles, and the photoflood 
has 14,000 candles. 

These calculations are only ap- 
proximations, but then we are not 
trying to be illumination engineers 
or design a studio; merely making a 

quick calculation to meet a short 
notice need. Note also that this 
lighting is rather flat, and provisions 
should be made for modeling or 
highlighting. Placement of such 
lights falls more in the category of 
art, and is another subject by it- 
self. An idea of the size required 
can be determined, however. If the 
overall light level is 150 footcan- 
dlcs, a highlight ratio of I1 means 
a spot of 225 footcandles on the 
desired location. No need to go 
through extensive calculations 
though. Just take another 300 watt 
flood along and put it a little closer 
to the subject than those used for 
general illumination. 

The methods outlined here can 
also be reversed to determine the 
footcandle provided by a particular 
lighting arrangement. It is much 
easier to use a light meter. Be- 
sides, if they are already installed 
and working, appropriate circuits 
already exist for them. Our purpose 
here is to estimate the lighting cir- 
cuits needed for temporary or spe- 
cial purpose situations. 

Once the lighting requirements 
have been established and rated in 
terms of the old familiar watts, cir- 
cuit calculations become rather 
easy. Using the above example of 6 

general floods plus I for modeling, 
2100 watts must be supplied. 

2100 watts 

115 volts 
- 18.3 amperes 

A quick look at the National 
Electrical Code shows that such a 

load can be handled by #I2, type 
K, S, SO or ST hard service flex- 
ible cord. All that remains is to at- 
tach heavy duty plug and receptacle 
to an appropriate length of wire, 
provide suitable fusing and you are 
on your way. 
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Collins' new Monitor Package consists of only three units: 900F -1 

SCA Modulation /Frequency Monitor, 900C -3 FM Stereo Modulation 
Monitor, and 54N -1 Frequency Monitor. These three type approved 
units ensure ccnformance with FCC regulations. 

900F -1 SCA Modulation Frequency Monitor The 900F -1, an 
all- solid -state unit, monitors and displays modulation and carrier fre- 
quency errer on the 67 -kl-z SCA. Components are mounted on a 

single circuit board. No tuning or adjustment (which could affect 
accuracy) is required. 

900C -3 FM Stereo Modulation Monitor The completely solid - 
state 900C -3 operates in the 88- td 108 -MHz rarge, monitoring 
stereo or monaural operas on. Plug -in circuit crds facilitate fault 
isolation. The unit requires minimum maintenance. 

54N -1 Frequency Monitor The 54N -1 offers all- solid -state 
design, error detection for 0 through ± 2 kHz, fault display, and 
components mounted on high quality etched, glass epoxy boards. 
Convenient test points allow ease of maintenance. 

For additional informa -ion contact Collins Radio Company, 
Broadcast MarKeting, Dallas, Texas 75207. Phone: (214) 
235 -951 1 . COLLINS V 

COMMUNICATION /COMPUTATION /CONTROL 
Circle Number 13 on Reader Reply Card 
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SYM 
UNIDIRECTIONAL 

DYNAMIC 
MICROPHONE 
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one or all of these provable advantages can make 

this your most effective and reliable microphone! 

1. WIDER FRONT WORKING ANGLE 
The SM53 allows greater freedom of performer movement -tonal quality is unaffected 
by movement throughout the broad effective pickup area. Eliminates "holes" and "hot 
spots" when using multiple microphones. (See other side for polar pattern.) These 
valuable attributes stem from a broad, true cardioid frontal pattern at all frequencies, 
in all planes- freeing the user from the restrictions of overly tight angular sensitivity. 

2. MORE EFFECTIVE REJECTION OF UNWANTED SOUNDS 
The SM53 prevents sound coloration due to off -axis reflections or reverberation -and, 
in addition, unwanted sounds (even air conditioner rumble) are effectively controlled. 
These properties are achieved through the polar pattern which is singularly uniform 
with frequency (even at the extreme low end) and is symmetrical about its axis. 

3. MECHANICAL NOISE ISOLATION 
Built -in effective shock mount significantly reduces the objectionable Stand, cable, 
and handling noises associated with many unidirectional microphones. The SM53 
can be used in many applications where conventional units have proved marginal 
or unusable. 

4. EXTRAORDINARY RUGGEDNESS 
You can even drop the SM53 directly on its nose without damaging the microphone 
element -and it will maintain its excellent performance characteristics. 

6. SUPERIOR HUM REJECTION 
Built -in hum -rejection system reduces magnetic hum susceptibility by as much as 
20 db compared to other units! Makes it far more usable in distant pickup applications 
and in areas with extremely high magnetic fields. 

8. LESS SUSCEPTIBILITY TO "POP" 
Integral "pop" filter minimizes explosive breath noise without external screening. 
Works well where, other microphones are marginal or unusable. 

7. MINIMIZED PROXIMITY EFFECT 
Uniform tonal quality is maintained (without objectionable low -end build -up) regard- 
less of whether the microphone is worked close up or from a distance. 

8. FIELD SERVICEABILITY 
Element (cartridge), connector, front screen, roll -off switch can all be replaced in 
minutes. 

SHURE BROTHERS INC., 222 Hartrey Avenue, Evanston, Illinois 60204 

Circle Number 14 on Reader Reply Card 

O 1969 SIIURE OROTHERS INC. 
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A problem in stability 

Improving the KFGO 

By Robert A. Jones* 

Like many other stations, KFGO 
has been on the air with the same 
directional antenna radiation pat- 
tern for about 20 years. Like many 
younger antenna systems, they have 
exhibited some variations in licensed 
parameters from time to time. Norris 
Pederson and the KFGO engineer- 
ing staff found in recent years that 
more and more time was being re- 
quired to comply with all the re- 
quired values. It was decided that a 

study should be made of the exist- 
ing system in order to determine 

*Consulting Engineer. La Grange. III 

steps which would improve stability, 
reduce the amount of maintenance 
time required by the KFGO staff, 
and lead to a more satisfactory FCC 
operation of the KFGO directional 
antenna. The following article con- 
tains the steps taken to meet these 
aims. 

Monitor Points 
The first step was a study to de- 

termine what changes could be made 
to reduce the number of weekly 
monitor point locations to be mea- 
sured and to establish points that 
would be more accurate barometers 
of changes in pattern shape. 

Figure 2 shows the original 
KFGO pattern. The solid dots rep- 
resent the original FCC Monitor 
Point bearings. As can be seen, sev- 
eral of these points are not posi- 

TOWER 

PIERS 

TOWER 

LEGS 

TUNING 
BOX BOWL 

INSULATION 

YOKE 

Fig. 1 The KFGO pattern. The solid dots represent the original FCC Monitor Point 
Bearings. 
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tioned at either a pattern null or on 
the tip of a minor lobe. The open 
circles represent the new monitor 
point bearings. These new points 
were requested by us, and approved 
by the FCC staff. As the reader will 
note, the number of official monitor 
points has been reduced from five 
to four. And each point is now on 
a Null bearing on the tip of a minor 
lobe. 

The KFGO directional antenna 
consists of three self -supporting 
towers equally spaced in a straight 
line, at a bearing of 357' true. This 
array is considered to produce an 
in -line symmetrical pattern. For all 
practical purposes the radiation pat- 
tern shape on the east side of the 
tower line is identical to that on the 
west side. Because of this univers- 
ally recognized fact, we were able 
to delete the former 266° monitor 
point, it being symmetrical with the 
88° point. Likewise, by establishing 
a new monitor point at 124 °, we 
can predict the true operation at the 
230° null. The old 118° monitor 
point has been moved to the true 
null at 124 °, and the former 238° 
monitor point has been moved from 
near the tip of this minor lobe to 
the exact tip, 242 °. 

Some readers might ask, why 
didn't the FCC originally establish 
correct monitor points in nulls and 
on tips of minor lobes? This is what 
they do today. Did they originally 
goof? No, the FCC didn't. Rather, 
this highlights a change through the 
years in the Commission's policy 
with respect to establishing and 
selecting monitor point bearings. 
Years ago, and in most cases, it was 
a standard practice for the FCC to 
specify monitor points along bear- 
ings toward co- channel stations. The 
logic behind this approach is both 
reasonable and self- evident. The 
reason being, of course, to be cer- 
tain the protections specified in the 
theoretical design toward stations to 
which objectionable interference 
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Antenna 
might result were met. The concern 
was more toward avoiding interfer- 
ence than it was toward achieving 
perfect pattern adjustments. Experi- 
ence has shown that when monitor 
points are established on the side of 
a lobe, rather than at the tip or the 
exact null, there can be greater vari- 
ations in the field intensity measured 
at the monitor point. It requires 
only a minor shift in any one para- 
meter to slide the field intensity up 
or down a large amount, when it 
shifts along the side of a lobe. Also. 
it has often been found that true 
nulls might be on the wrong side of 
the monitor point bearing and there 
would be no way of determining 
nulls. The present method is better 
because it yields more accurate pat- 
terns. 

Writing The FCC 

Step Two was to forward a writ- 
ten request to the FCC to change 
the bearings of certain monitor 
points and to reduce the number 
from five to four. There is no stan- 
dard application form to use. Suf- 
ficient data and information should 
be attached to your request letter to 
make it clear to the FCC staff just 
what you propose to change and 
why. It is also helpful to include a 

short statement concerning repairs, 
or improvements you propose to 
make in the antenna system. 

Prior to beginning any such re- 
pairs, it is of course required that 
the reader apply for permission to 
operate by "indirect measurement of 
power" during the time repairs arc 
made and other improvements in- 
stalled. 

Step Three 
Step three was a physical inspec- 

tion of the entire KFGO antenna 
system. This was done several 
months prior to the installation of 
repairs. The reason for this was to 
permit time for ordering some re- 
placement parts and for more fa- 

July, 1969 

vorable weather. Winter in North 
Dakota is a poor time of the year 
to make repairs on towers, ground 
systems, and phasors. 

This physical inspection revealed 
several areas that required improve- 
ment. It was found that numerous 
grounding straps along the rigid 
coax cable were broken or making 
poor ground connections. Several of 
the grounds within the tuning houses 
and under the towers were of the 
old copper braided wire type. These 
were replaced with copper straps. 
Additional copper straps were in- 
stalled within the phasor to improve 
stability. 

Another problem KFGO had al- 
ways had concerned the antenna 
meter switches. The problem here, 
as with many other antenna systems, 
was that when the switch was en- 
gaged it would cause the tower cur- 
rent and phase angle readings to 
shift. This was more noticeable in 
the end towers than at the center 
tower. This problem is not uncom- 
mon with certain types of meter 
switches. Switches of the "shorting 
type" often cause this problem. 

The author had corrected this 
same kind of problem at station 
KEVE. At KFGO and KEVE it was 
decided to replace the switches at 
all three towers with the inductive 
type. These newer switches add a 

small amount of inductance to the 
antenna circuit when the meter is in 
the "out" position. This inductance 
is the same as the amount introduced 
when the meter is engaged (due to 
lead lengths and meter shunts). The 
reason for constructing the switch 
this way is so that the antenna cir- 
cuit will see the same lumped in- 
ductance regardless of whether the 
meter is in or out. 

Phasor Problems 
Another problem we encountered 

with the KFGO antenna system was 
in the phasor circuit. Several of the 

rotary coils used to tune the pattern 
were worn or hand arced so badly 
when tuning adjustments had to be 
made, that they were in need of re- 
placement. These were replaced with 
coils of about the same value. In 
some cases we found we did not 
need to use as large a coil as origi- 
nally installed. For example, one 
coil had been 32 microhenries, but 
only 12 microhenries were actually 
used. In this case we replaced it 
with a 15 microhenries coil. This 
saved money and physical size. 

The branch currents in each part 
of the circuit were checked to de- 
termine the maximum values needed 
in replacing some of these old coils. 
It is obviously more economical to 
replace a 30 amp coil with a 10 amp 
coil if the branch current is only 6 
amps. Likewise it is better to re- 
place a 20 amp coil that had arced 
often, if its normal current were 18 
amps, with a 30 amp coil. 

In the case of KFGO, the original 
circuit design had been quite good, 
hence we made very few additions 
or deletions to it in terms of new 
parts. I have seen other systems 
where major improvements were 
called for in order to improve the 
system "adjustability" and effi- 
ciency. But at KFGO this was not 
necessary. We did change one or 
two of the previously tapped coils 
to rotary coils to add some ease to 
the pattern tuning. 

One of the series phase circuits 
was modified by changing the series 
capacitor in order to achieve a wider 
plus and minus phase shifting abil- 
ity. On the south tower there had 
been a single coil that was tapped 
in such a way that its inductance 
was used in both the input arm and 
the shunt arm of this Tee network. 
Any change in one tap would effect 
the other arm of this circuit. A sec- 
ond coil was installed to permit in- 
dividual adjustments with the least 
amount of interaction between the 
two arms of this tower circuit. 
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In general, the changes and re- 
pairs to the antenna circuit phasing 
fall within one of three general 
areas. Either they were for replacing 
worn components, for improving 
flexibility of tuning and maintaining 
the pattern, or they were for the 
purpose of improving the pattern ef- 
ficiency. 

Lead Repairs 

Another area where repairs were 
needed was in the leads connecting 
the tuning units to the towers. The 
original leads were badly corroded 
and in some places the fittings and 
hardware were rusty or loose. Since 
the three KFGO towers are self - 
supporting types, it was necessary to 

feed each leg of the three propor- 
tionally. Past experience has shown 
that in order to achieve the most 
circular radiation from this type of 
tower, one must feed each leg with 
the same amount of antenna current. 
This we did by constructing a yoke 
of 3/4 inch copper tubing. Figure 2 
shows how this was connected and 
constructed. 

By feeding at the center of the 
yoke, we have equal currents in each 
leg. Another 44 inch copper tubing 
was connected from this center point 
to the bowl insulator on the tuning 
unit, at each tower. The AC wires 
that connect to the tower lights were 
then wrapped to this copper tubing. 
The tubing does an excellent job of 
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Fig. 2 Yoke was constructed of 3/4 inch copper tubing and connected from the 
center point to the bowl connector. 
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supporting the wires. The copper 
tubing was brazed and bolted to 
each tower leg and at the midpoint. 
In this way any resistance losses in 
these connections were eliminated. 

Proof of Performance 
Step four was to conduct a new 

non -directional Proof of Perfor- 
mance by taking field intensity mea- 
surements along the necessary bear- 
ings. Several other articles have been 
written telling how to conduct such 
tests and how to analyze such data. 
We do wish to point out one fact 
that we found at KFGO. The soil 
conductivity we found, particularly 
in some directions, was quite differ- 
ent from that shown in the original 
antenna proof of performance. Sev- 
eral reasons can be found to help 
explain this. 

In the original Proof, as was com- 
mon in many Proofs taken in the 
1940's and early 1950's, not very 
many measuring locations were 
taken on each radial. While four, 
five or six points on a given bearing 
will yield some usable results, it is 
obvious that with twenty or thirty 
points, a more accurate analysis is 
possible. 

A second common explanation 
for the differences is that botn 
proofs were not taken at the same 
time of the year. The well known 
winter to summer effect has been 
described before and will not be re- 
peated here, except to point out that 
it is one of the common causes for 
differences in soil conductivities. 

Retuning 
The fifth step was to retune the 

pattern to the previously licensed 
parameters. Because of our repairs, 
we found that achieving the original 
readings did not yield exactly the 
same pattern. However, the differ- 
ences were mostly in the nulls. We 
did experience a bit of unexpected 
pattern difficulty when we ace: 
dently reversed the pattern by 180 
degrees. That is, we had the major 
lobe going south instead of north. 
This happened because we misread 
the phase monitor polarity and then 
followed this with a mistake in read- 
ing the field intensity at one of the 
critical monitor points. These errors 
were quickly corrected and the 
proper directional pattern estab- 
lished. 

One other problem we corrected 
was with the KFGO phase moni- 
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ONO 
The tracking was excellent 

N 
and distinctly better in this 

IATION AND RD 

respect than any other cartridge we haue 

tested,...The frequency response of the 

Stanton 681EE was the flattest of the car- 

tridges tested, within ±1 d8 over most 

of the audio range." 

From the laboratory tests of eleven 
cartridges, conducted by Julian D. Hirsch 
and Gladden B. Houck, as reported in 
HiFi /Stereo Review, July, 1968. 

To anyone not familiar with the Stanton 
681, this might seem to be an extraordinary 
statement. But to anyone else. such as profes- 
sional engineers, these results simply confirm 
what they already know. 

Your own 681 will perform exactly the 
same as the one tested by Hirsch- Houck. That 
is a guarantee. Every 681 is tested and mea- 
sured against the laboratory standard for fre- 
quency response, channel separation, output, 
etc. The results are written by hand or the 
specifications enclosed with every 68E 

July, IS'69 

You don't have to je a professional to 
hear the difference a Stanton 681 will make in 
your system, especially with the "Longhair" 
brush that provides the c.ean grooves so essen- 
tial for flawless tracking and clear reproduction. 

The 681 EE. with elliptical stylus. is 
$60.00. The 681T, at $75.00. includes bath an 
elliptical stylus Í for your records) 
and an interchangeable conical sty- 
lus (for anyone else's records). For 
free literature, write to Stanton Mag- 
netics. Inc., Plainview, L.I., N.Y. 

Circle Number 15 on Reader Reply Card 
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tor. The old one was about twenty 
years old and the type that required 
precise balancing to achieve the true 
phase angle readings between tow- 
ers. These knobs have caused prob- 
lems in the past and introduced 
some variations from time to time, 
that may not be caused by actual 
changes in phase at the towers. It 
was therefore decided that we would 
install one of the new type phase 
monitors. The unit operates on a 
time interval principle and does not 
require any balancing or adjusting 
each time the operator switches be- 
tween towers. Also these new moni- 
tors have a mirrored scale, which 
helps reduce reading errors due to 
paralax. 

At the end of this antenna im- 
provement operation we hit one last 
snag. This was in a ground loop 
that developed at the North tower. 
Ground loops are well known to 
audio engineers and have plagued 
all of us in connection with studio 
wiring and noise or AC hum levels. 
After completing our repairs at this 
tower, we had observed that some 
heating occurred in the metal tuning 
box in the vicinity of the ground 
bua. We had installed a new four- 

inch copper ground strap from the 
ground system into the inside of this 
tuning box. However, we had not 
removed the old copper braided ca- 
ble. Normally, the more grounds 
one adds, the more efficient the 
ground system, but this was not the 
case here. 

The heating of the steel box told 
us that we were dissipating some 
R.F. power in the form of heat. Be- 
fore the new ground strap had been 
added there was no heating. We 
tried removing the grounding lead 
from the metal box and found that 
this solved the problem. It also up- 
set the tuning of this tower slightly 
and required further tuning to reset 
the KFGO pattern. We don't know 
for certain what happened, but it 
appears that we had constructed a 
ground loop formed by the new 
strap and the old cable. Apparently 
this acted as an inductive loop and, 
due to the high base currents in- 
herent with self- supporting towers, 
caused a high circulating current to 
be induced in our loop. The exces- 
sive current then caused the heating. 
This does point up one precaution 
that should always be taken: check 
for heat in the system and eliminate 

it. Heat represents wasted power. 
The final step was to prepare a 

short engineering exhibit for filing 
with the FCC to cover the repairs 
and retuning of the antenna, and to 
show the new monitor points selec- 
ted. Since some of the base currents 
and phases had changed more than 
the amount permitted, it was also 
necessary to file a new Section II -A 
of FCC Form 302. 

It is our belief that updating and 
upgrading the KFGO antenna was 
a step toward better engineering and 
a more economical operation. It will 
save money because less time will 
be required by the staff in maintain- 
ing the pattern and keeping the sys- 
tem in adjustment. And by knowing 
that the pattern is more stable and 
the metering more accurate, there 
is little danger a roving R.I. will 
find anything wrong. Because the 
FCC is more concerned today about 
directional antennas, it follows that 
the station's technical staff should 
also be concerned. We therefore 
suggest that any other broadcasters 
with antennas more than five years 
old re- examine their own systems to 
see if. like KFGO, they can improve 
them. 
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TV proof of performance 

By Patrick Finnegan 

Television shares many similari- 
larities with its AM and FM Broad- 
cast cousins. In the area of com- 
plexity, however, it dwarfs them. 
Television actually is two distinct 
systems, aural and visual: the visual 
being the more complex of the two. 

Not only is a television transmit- 
ter two transmitters in one, each of 
these separate but related transmit- 
ters uses a different type modula- 
tion: FM for the aural, AM for the 
visual. 

While the Proof -of- Performance 
requirement is spelled out in the AM 
and FM FCC Rules, this is not the 
case for the TV Rules. The license 
renewal application however, asks 
if a Proof has been made and if not 
-why not! Rules or no Rules, the 
television systems by their very na- 
ture require a Proof. Their com- 
plexity demands it and neglect will 
soon show up as a second rate air 
product. The eye is more sensitive 
and will tolerate less than the ear, 
so degradation of the picture system 
soon becomes pronounced, and ob- 
jectionable. 

System Approach 
Even though complex, the system 

approach can still be used for a 

large part of television. The aural 
side can utilize the system approach 
and is treated the same as any FM 
broadcast station. The technical 
specifications in the FCC Rules are 
almost identical with the FM Broad- 
cast Rules, but with some differ- 
ences in tolerances. The visual side, 
however, is basically a checkout of 
the transmitter itself, plus a few 
overall measurements. 

While the transmitters work to- 
gether in normal programming, one 
is turned off while making measure- 
ments on the other. Interaction be- 
tween the two should be minimal: 
but for measurement purposes, each 

July, 1969 

Part 3 of a 3 -part series 

is measured without its counterpart 
in operation. No tolerances have 
been set for interaction between the 
two, so for measurement purposes 
they are handled singly. 

FCC Rules 
A review of the FCC Rules, Parts 

73.682, 73.687 and the figures and 
charts in 73.699 will serve as a 

guide in developing a set of basic 
Proof measurements. 

Many items of specialized test 
equipment are required to do a com- 
plete Proof. Depending upon the 
amount of test equipment owned or 
how much can be secured on loan 
or rental, the station engineer may 
perform all or only a part of the 
Proof measurements, hiring out the 
remaining. measurements to an out- 
side firm, such as a Consulting En- 
gineering Firm or one of the Manu- 
facturer Service Companies. 

Aural System 
This is an FM system. The Rules 

do spell out the measurements to 

make and the tolerances. 
Response: Measurements at I00 %, 

SUS% , 25% modulation. Trans- 
mitter with 75usec pre -emphasis, 
but no de- emphasis in measuring 
equipment. 

Limits: Should fall within curve 
shown in figure 12 of 73.699. 

Distortion: Made at 100 %, 50 %, 
25% modulation. Use de- empha- 
sis in measuring equipment. 

Limits: 50-10() cps 3.5% , 10ocps- 
7.Skc 2.5 %. 7.5kc -15kc 3 %. 
No distortion measurements re- 
quired above 5kc at 5O and 
25% modulation. 

FM Noise: --55db limit, -AM 
Noise: - --50db limit. 
Use dc- emphasis in measuring 
equipment. Measurements re- 
ferred to 100% modulation only. 
One should note that the modu- 

lation swing of the carrier is only 
+ and - 25kc as compared to the 
+ and - 75kc swing in a Standard 
FM station. This smaller swing is 

the reason of a greater tolerance for 
FM noise in the TV aural system. 

Fig. 1 Video sweep of transmitter showing upper and lower sidebands. The 
"wrinkles" on the sweep are caused by line reflections from the antenna. 
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Equipment Required 
Audio generator of good quality 
with low inherent noise and dis- 
tortion. 
Transmission or gain measuring 
set, unless this is incorporated in 
the audio generator. 
Noise and distortion analyzer of 
good quality. 
Rectifier for the AM noise mea- 
surement. 
Oscilloscope: although not an es- 
sential item, will prove helpful in 
identifying any noise that may be 

in the system. 

Making the Measurements 
Shut down the visual transmitter. 

How you do this will depend upon 
the transmitter type. In those trans- 
mitters which use parts of the RF 
section in the exciter for both aural 
and visual, disconnect the earliest 
stage that can be turned off (at least 
RF- wise). If it means taking a cable 
off the output. make sure to use a 

small load to terminate this stage. 
Damage can be caused to some of 
these small power stages if they are 
left running without a load. 

Feed the audio generator to the 
main microphone pre- amplifier in- 
put at a level of about -55 db. 
Make sure the generator driving im- 
pedance matches the pre -amplifier 
input impedance. Use Ike as the 
reference frequency. Disable any 
AGC or limiting action in these 
amplifiers. Measurements are made 
in a normal manner as is done in 
AM and FM Proofs. 

There is one precaution to ob- 
serve while making the distortion 
measurements. TV monitors are 
usually somewhat different in de- 
sign from AM or FM monitors. The 
distortion outputs may have a sep- 
arate gain control. Be cautious in 
the setting of this gain control: use 

only enough output from the moni- 
tor to calibrate the analyzer. Any 
excess level may raise the monitor 
noise level high enough to give er- 
roneous distortion indications. This 
is especially true when the measure- 
ments get into the area of pre -em- 
phasis on the transmitter. The re- 
covered audio levels may be so low 
that the bulk is really noise. 

AM Noise Measurement 
To make this measurement it is 

necessary to rectify the FM carrier 
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(unmodulated). An external AC 
source must be used to calibrate the 
noise meter. While the station en- 
gineer may make up a fancy box 
with built -in resistors and switches 
to avoid calculations, here is a 
method that is both simple and takes 
a minimum of calculations. 

First, borrow the monitoring di- 
ode from the visual transmitter and 
connect this to a directional coupler 
mounted after the aural transmitter. 
If this is a crystal type diode, it may 
be left unterminated. 

a. Adjust the coupler and mea- 
sure the DC output from the 
crystal on a regular bench 
multimeter (using DC scales). 
Adjust coupler for 3 to 5 volts 
DC. 

b. Calculate 0.707 of this DC 
value, which gives the required 
RMS AC voltage for calibra- 
tion. 

c. Measure the output of the au- 
dio generator with the multi - 
meter (AC scales) and adjust 
its output to the value calcu- 
lated in b above. Use 60 -200 
cps. 

d. Apply this AC voltage from 
the audio generator to the 
noise meter and calibrate it. 

e. Remove the AC voltage from 
the noise meter after it is cali- 
brated, then apply the DC 
voltage out of the rectifier to 
the noise meter. Read and 
measure noise in the normal 
fashion. 

Making the AM noise measure- 
ment on the TV aural is similar to 
that made on an FM broadcast 
transmitter. The only precaution 
concerns the carrier frequencies that 
are involved. The top VHF bands, 
and especially the UHF bands, can 
make the selection of a rectifier 
more critical. The rectifier efficiency 
can be quite low at these high car- 
rier frequencies. That is the reason 
for borrowing the visual monitoring 
diode. It probably will be more ef- 
ficient than a rectifier used for some 
other purpose. 

The Visual 
Measurements become more com- 

plicated here. Measurements are to 
be made with the transmitter (in- 
cluding its sideband filter) termi- 
nated into a dummy load. Most of 
the measurements are made by feed- 

ing the modulating signal into the 
transmitter input, which includes its 
filters and color equalizers. 

The basic measurements are 
these: 

Video bandpass response: 
These measurements insure 
that the sidebands are con- 
forming to the required vestigal 
bandpass. The tolerances are 
given in the Rules, while the 
drawings in 73.699 5, 5a, and 
II show the ideal bandpass. 
Differential gain and phase 
measurements. 
Envelope delay, hum and 
noise. 
Out of band and channel meas- 
urements. 
Overall system check to show 
conformance with the Standard 
TV Signal. 

Equipment Required: 
Video sweep generator /side- 
band Analyzer. An alternative 
would be a single adjustable 
frequency generator either with 
or without sync. 
Stairstep generator with 3.58 - 
MHz subcarrier. 
Squarewave generator. 
Fieldstrength meter. 
Calibration oscillator to use 
with fieldstrength meter. 
Wideband oscilloscope. 
Phase analyzer or vectorscope. 

Making the Measurements 
Video response: There are sev- 
eral methods which can be 
used to measure the video re- 
sponse. a) video sweep at trans- 
mitter in mid- characteristic op- 
eration. b) video sweep and 
sideband analyzer, c) single fre- 
quencies for modulation and 
single frequencies with sync. 

The single frequencies methods 
arc similar to the audio response 
measurements. Individual sine 
waves modulate the transmitter and 
a fieldstrength meter or other de- 
tector is used and the individual 
amplitudes recorded and plotted on 
a graph. Such methods are most 
time consuming. 

The video sweep /sideband ana- 
lyzer method is the quickest and 
best method. It has the advantage 
that one can sec both the sidebands 
at the same time. Any system irreg- 
ularities that need correction can be 

handled easily. Quite often when 
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making adjustments to the band - 
pass, corrections in one area will 
upset another area. The ability to 
sec the whole bandpass on an oscil- 
loscope at one time is thus very 
helpful. 

The sideband analyzer is a spe- 
cial type receiver which not only 
accepts the RF carrier and detects 

it, but also provides the video sweep 
modulation signal to the transmitter. 
At the same time. its detected out- 
put and synchronized sweep pro- 
vide the horizontal sweep for the 
oscilloscope. 

Before going into the techniques 
for using this testing method, it 
may be well to discuss briefly what 
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SECT. 73.687 
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3.699 FIG.11 

I- 
.. , ... ' 
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Fig. 2 Tracing from oscilloscope of the diode response 
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Fig. 2a Block diagram of the 
equipment setup. 
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Fig. 3a Square wave response 
through system before equalizers are 
switched into system. 
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Fig. 3b Square wave response 
through system with equalizers in 

system and adjusted. 

is meant by mid -characteristic op- 
eration of the transmitter. In oper- 
ating the transmitter this way, an 
attempt is made to draw a hypo- 
thetical axis for amplitude modula- 
tion in what is otherwise a pulse 
modulated system. In a standard 
AM modulation system, the peak 
power for a 100 per cent modulated 
carrier is equal to 4 times the peak 
unmodulated power. Thus, the TV 
transmitter is placed into a mode of 
operation comparable to a standard 
AM transmitter and treated in a 

similar fashion. 

To place the transmitter into this 
mode (mid -characteristic), first dis- 
able the transmitter clamp circuits 
and replace them with a fixed DC 
bias. Reduce the output power with 
bias or drive so that the output 
meter reads 25 per cent power. The 
output meter is a peak power read- 
ing device. The transmitter is then 
modulated at 25 per cent modula- 
tion with video sweep voltage. 

Since the sideband analyzer is a 

special receiver and is coupled di- 
rectly into the transmission line by 
directional coupler, care must be 

taken so that the RF input is not 
high enough to permit overload 
conditions. The output should be 

viewed carefully on the oscilloscope 
display for any compression that 
would indicate overload. If neces- 
sary, add an RF pad in the line to 
the analyzer. If the analyzer is over- 
loaded, it will not give correct side - 
band displays. The sweep pattern 
on the oscilloscope will show "wrin- 
kles" or periodic cycles if the an- 

tenna is terminating the transmitter 
instead of a dummy load. These 

"wrinkles" are caused by reflections 
in the line. 

Once a suitable display is 

achieved and the bandpass is cor- 
rect, a tracing should be made of 
the oscilloscope display. So as to 
establish a reference point, a 20 db 
RF pad should be inserted in the 

RF line to the analyzer. This will 
reduce the oscilloscope display con- 
siderably, but no adjustments should 
be made, except perhaps the posi- 
tioning controls on the oscilloscope 
so that the base line still coincides 
with the baseline that was obtained 
previously. Make a tracing of this 
new display on the previous tracing. 
The final tracing should look like 
Figure 5 of 73.699. 
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Diode: Remove the 20db pad 
from the RF line. From the same 
directional coupler, connect a diode. 
Feed the diode output to the oscil- 
loscope. It may now be necessary 
to increase the RF coupling as the 
diode is less sensitive than the ana- 
lyzer. The oscilloscope will be the 
standard diode display as in Figure 
I l of 73.699. Hum pickup in the 
oscilloscope is sometimes a prob- 
lem and will offset the baseline of 
the detected display. There is a way 
to overcome this. Do not terminate 
the diode. When left unterminated, 
the display on the oscilloscope will 
show both sides of the modulation 
envelope along with the video sweep 
frequencies. Make a tracing of both 
envelopes. Any hum can then easily 
be observed and discounted when 

drawing up the pattern from the 
tracing. 

Lower Sideband 
The sweep method previously de- 

scribed will give a good overall 
measurement of both the upper 
and lower sidebands, but the oscil- 
loscope display cannot show much 
more than about 20 db in amplitude 
of the sidebands. This is alright for 
the sound notch and the edge of 
the lower sideband shoulder, both 
of which must be down at least 20 
db from full modulation. However, 
the lower sideband and especially 
the area around 3.58MHz below 
picture carrier must be down at least 
-42db. 

Proper measurement of this 
3.58MHz suppression can be done 

Fig. 4a System linearity measurement. Shows predistorted 
input. 
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best with a fieldstrength meter, 
while the transmitter is modulated 
with single sine wave frequencies 
and the transmitter in mid- charac- 
teristic operation. The fieldstrength 
meter is coupled directly to the 
transmission line by a directional 
coupler, just behind the sideband 
filters and harmonic filters. 

To make the measurement, mod- 
ulate the transmitter with a single 
frequency of about I MHz, at 25 
per cent modulation. With the field - 
strength meter, tune in this signal 
on the sideband and adjust the 
meter reading for zero db. This is 
the reference. Next, modulate the 
transmitter with 3.58MHz subca.-- 
rier and tune in the 3.58MHz on 
the lower sideband. Adjust the pads 
and read the amount of suppression. 
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Fig. 4b Transmitter output corrected. 
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Fig. 4c Block diagram of equipment setup. 
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It requires a very selective field - 
strength meter to tune in a separate 
frequency on the sideband close to 
carrier. Ordinarily, 200kHz is the 
recommended frequency, but more 
success will be had with the 1MHz 
reference, especially on UHF trans- 
mitters. 

In an effort to help UHF sta- 
tions, the FCC has relaxed some of 
the requirements, or rather toler- 
ances, of the correct vestigal band - 
pass. This relaxation is only for 
those UHF stations with a trans- 
mitter peak power of 1 kw or less. 
However, none of the waivers apply 
if that station will cause interfer- 
ence because of too much radiation 
from the lower bandpass. If, be- 
cause of operating stations or CP's 
granted such waivers do not apply, 
then even the small UHF must com- 
ply with the standard vestigal band - 
pass and tolerances. 

Envelope Delay 
Envelope delay is normally a part 

of type acceptance measurements 
made by the transmitter manufac- 
turer. These usually show little 
change, and as long as approved 
color equalizers are installed, en- 
velope delay measurements are not 
made at Proof time. It requires a 
special instrument to make these 
measurements. 

One can check the operation and 
adjustment of the color equalizers 
with less complicated equipment. 
To do this, the transmitter is oper- 
ated in mid -characteristic mode and 
a square wave signal (100kHz) is 

fed to the color equalizer input. The 
modulation is recovered after the 
sideband filters by a demodulator. 
The equalizers are then adjusted for 
minimum tilt of the square wave 
and ringing at the transitions. 

AM Noise 
With the transmitter still in mid - 

characteristic mode and without 
modulation, measure the AM noise 
figure exactly as was done for the 
AM noise measurement on the aural 
side. The directional coupler tap 
that was used in the previous re- 
sponse measurements is a suitable 
pickup point. While there are no 
specifications for AM noise, the 
transmitter manufacturers' specs 
usually call for about -45 db. If 
the noise is hum, this is just barely 
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enough, and the system would be 
better if a -50db figure could be 
achieved. A small amount of hum 
in the picture, if the picture is non - 
synchronous. can be annoying to 
the engineer who knows it is there. 

Differential Gain 
(Linearity) 

The transmitter should now be 
restored to normal program mode 
of operation and clamps restored 
and power run up to 100 per cent. 
A stairstep generator with 3.58MHz 
riding on the steps should be fed 
into the system at any point ahead 
of the linearity correction circuits. 
Since the stairstep generator has 
horizontal sync. it can be introduced 
at the video switcher input if de- 
sired. Correction then can be made 
for the system. When correcting in 
this way, the circuits between should 
be ones that are normally included 
in the system without change. Other- 
wise, any non -linearity in these cir- 
cuits that is corrected at the trans- 
mitter will he overcompensated at 
the transmitter should any of these 
circuits be switched out of the sys- 
tem. The safest place is to feed the 
color equalizers. Any non -linearity 
in the switcher, etc., should be cor- 
rected. not compensated. 

Modulate the transmitter to full 
modulation. using the chopper to 
indicate correct modulation. The 
output of the transmitter is detected 
after the sideband filters either on a 
diode or a demodulator. One must 
he certain that the detector itself is 
linear. Both diodes as well as de- 
modulators can be non- linear. 

The author prefers a diode over 
a demodulator because there is less 
circuitry involved and the diode can 
be checked easier. The easiest way 
to check the diode is to observe the 
oscilloscope display from the diode. 
Adjust the coupler to increase the 
input to the diode. Low levels, and 
the diode becomes non -linear. Care 
must be taken not to overload the 
diode: this would make it non -linear. 
If one wished to be more certain of 
the diode's linearity, he could mod- 
ulate the transmitter with a single 
frequency at different levels of mod- 
ulation. The output of the diode is 

then plotted on a graph and it 

should show a straight line increase 
with increased input levels. 

To observe the linearity of the 

circuit under test, it is better to feed 
the output from the diode through 
a high pass filter. This removes the 
steps and leaves only the 3.58MHz 
bursts on the same axis. The correc- 
tion circuits are then adjusted so 
that the amplitude of each burst 
from black to white (step levels) are 
equal in amplitude. The correction 
circuits will change the system gain, 
so modulation must be checked 
often during the measurements and 
adjustments to keep it correct. No 
tolerances have been set. A photo- 
graph from the oscilloscope will 
serve as a record of performance. At 
the same time, feed the pre -distorted 
signal through the filter and photo - 
graph this pattern. This will show 
the system linearity. 

Differential Phase 
Without any further adjustments 

to the transmitter as it is for the 
linearity measurement after cor- 
rection. feed the diode output to 
either a color analyzer or a vector - 
scope. The phase analyzer requires 
an external oscilloscope. Accord- 
ing to the instructions with which 
instrument you have in use, null 
the burst at black or back porch 
level to the base line. Next, adjust 
the fixer phase values so that the 
burst the greatest in amplitude de- 
viation from the base line is nulled 
to the same level as the original 
reference null. The instrument will 
then directly indicate the phase sh' ft 
through the system. Make an oscil- 
loscope photograph of the display. 
Modern transmitter systems should 
be able to get the phase shift cor- 
rected to within 5 degrees. The 
Rules do not have limits set on this 
as yet. 

Harmonics and Out 
of Channel Measurements 

Harmonic radiations are normally 
a part of manufacturers' type ac- 
ceptance measurements and not nor- 
mally made at Proof time. Ap- 
proved harmonic filters should be 
installed in the transmission line. 
Unless interference from harmonics 
is under dispute, measurements are 
not normally made. Equipment to 
measure UHF harmonics is ve-y 
sophisticated. 

Out of channel measurements are 
normally made. The transmitter is 

modulated to full modulation with 
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a test pattern and at full power. A 
field strength meter then tunes to 
the carrier to set a reference line. 
The area 3 -6MHz below the lower 
channel edge and 3 -6 MHz above 
the upper channel edge are checked 
for any readings. These readings 
should be down at least -60db. 

Standard Signal 
Modulate the transmitter to full 

modulation with a test pattern and 
full power. To demonstrate that the 
picture or transmitter is transmitting 
a standard TV signal, photograph 
the waveform of the signal after the 
transmitter. Show the horizontal 

WLBC 
\ 

\ 

Lvg_ 

-TV 

e 
MUNCIE 
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Fig. 5 System phase 
measurement. The 
amount of overall 
system phase indi- 
cated here is 11/2 de- 
grees. 

Fig. 6 Photo of wave- 
form monitor show- 
ing chopper line and 
other modulation per- 
centages. This is the 
horizontal sync dis- 
play. 

Fig. 7 Photo of test 
pattern taken off 
monitor. This is a 

picture of the wave- 
form with video infor- 
mation displayed in 

Figure 6. 

sync and video. plus a chopper line 
and a scale showing modulation per- 
centages. Next. photograph the 
waveform monitor showing the ver- 
tical sync and picture. The tilt and 
hum should not be over 5 per cent 
modulation. 

Next, photograph the picture 
from a monitor which is fed from 
the same video that was photo- 
graphed on the waveform monitor. 

Other Measurements 
Since the dummy load is on the 

transmitter, the power meters can 
be calibrated at this time if desired. 
They must be calibrated at least 
every 6 months. Check the meter 
indicated at 80- 100 -110% power 
points. These show the tolerances 
of power maintenance. 

The transmission line and an- 
tenna may be checked across the 
channel width for vswr. It requires 
special equipment for this. 

Power shift of the visual should 
be checked. This is a simple mea- 
surement. Set the visual power out- 
put for 100 per cent in standard 
black picture. Then switch up a test 
pattern to full modulation. The 
power shift should be under 10 per 
cent, with a typical figure under 5 

per cent. Some transmitter manu- 
facturers specify 7 per cent. 

Packaging 
After the measurements comes 

the paper work. No particular form 
is required, only that it is reason- 
able and shows the results of the 
measurements, the equipment hook- 
up, and the methods used. A logical 
assembly into a single package 
would seem appropriate, filing the 
aural proof and then the visual 
proof, etc. The engineer should sign 
and date each page or a title page 
at the front of a bound Proof. An 
inexpensive cover or binder will 
dress the whole package up nicely. 
Keep the Proof on file at the trans- 
mitter, even though the Rules do 
not require this. As a ready refer- 
ence during periods of technical 
problems, it will serve a very use- 
ful purpose as a record of what the 
equipment could do. Once the first 
Proof is packaged, it can serve as 
a manual and reference the next 
time you make a Proof. It will save 
looking up each requirement in the 
Rules. 
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Roll Your Own 

High Voltage 
Si /icon 
Rectifier 
Stacks 

. . 
t. 

'.. 

By James F. Nanny' 

l'he superiority of high -voltage 
silicon rectifier stacks over mercury 
vapor tubes has been well estab- 
lished, with the result that they are 
used in most modern transmitters. 
While older transmitters can be 
brought up to date in this respect 
by installing commercially built sil- 
icon stacks, sometimes the cost is 

considered prohibitive. 
If this is the case in your station, 

you can "roll your own" high volt- 
age silicon assemblies at a fraction 
of the cost of commercial units. 
This was done at WCKY, where 
type 857 -B rectifier tubes formerly 
used in both of the station's 50- 
kilowatt AM radio transmitters were 
replaced with "do it yourself" sil- 
icon stacks. 

This article is not intended to be 
a complete technical treatise on the 
design and construction of silicon 
rectifier stacks. Rather, its purpose 
is to describe how such units were 
successfully fabricated in a particu- 

'Engineer. WCNY 
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lar case, and thus encourage any- 
one who has considered such a 

project. It is felt that any capable 
technician can design and build 
units which will successfully replace 
most types of high and medium 
power mercury vapor rectifier tubes. 

While it is possible to build a sil- 
icon substitute for the 857 -B tube 
at less cost than that for the tube, 
such will probably not be the case 
for the smaller rectifiers, such as the 
8008 and 872 -A. However, one 
would be justified in spending sev- 
eral times the tube cost for its sil- 
icon counterpart, due to the ex- 
tremely long life of the latter, and 
its operating advantages. Such prob- 
lems as no warm -up period and arc - 
backs are eliminated. 

At WCKY, stacks were first con- 
structed for the alternate main 
transmitter, an RCA Type 50 -D 
which employs a 15 KV, 8 ampere 
high voltage supply. The success of 
these units encouraged us to fab- 
ricate silicon assemblies for the 
G.E. Type BT -25 -A main trans- 
mitter, which requires 11 KV at 10 
amperes for the high voltage sup- 
ply. 

To date, the silicons in the RCA 
transmitter have accrued approxi- 
mately 3500 hours of operation; 
those in the G.E. transmitter about 
16,000. We have had but two diode 

failures in the G.E. stacks during 
this time. 

At first, the RCA transmitter 
units were plagued with resistor 
failures; we apparently were en- 
fortunate in getting a bad run of 
resistors, but after these were 
weeded out, the operation was suc- 
cessful. 

The faulty resistors triggered a 
number of diode failures which 
would otherwise not have occurred. 
If the shunt resistor opens, the as- 
sociated diode receives nearly the 
full voltage which is across the 
stack, and this is usually fatal. In 
the G.E. transmitter stack, one of 
the two failures was an open diode, 
which is unusual. Silicon diodes 
usually short when they fail, which 
is fortunate. since several shorted 
units in a series stack will not af- 
fect operation of the unit as a 
whole. Shorted diodes can be 
weeded out periodically by an ohm- 
meter check, as described later. 
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Fig. 1 A unit from an RCA 
transmitter compared to a 

857 -B tube. 

Fig. 2 A GE stack is shown 
here beside an 857 -B. 

Construction Steps 
Construction of the stacks falls 

into two general steps: choice of 
diodes and shunt elements, and 
physical configuration. Since the lat- 
ter is determined to some extent by 
the size of the electrical compo- 
nents, it is logical to begin with the 
selection of the proper diodes, shunt 
resistance and capacitance. 

Choice of diodes can be made in 
two ways. Voltage and current rat- 
ings of the stack can be made to 
equal or exceed those of the tube 
it is to replace, or alternately, in a 

particular application where the full 
ratings of the tube are not being 
utilized, the diode stack can be dc- 
rated somewhat, with a saving in 
cost. 

In our case, as mentioned, the 
tube we were replacing was an 
857 -B which has a maximum rating 
of 22 KV at IO amperes. The stacks 
for the RCA transmitter consist of 
40 G.E. Type A -440 -M diodes, 
which are rated 600 volts at 15 am- 
peres. This gives a total stack rat- 
ing of 24 KV at 15 amperes. The 
units for the G.E. transmitter con- 
sist of 30 Westinghouse 1N126, 
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which are 600 -volt 12- ampere di- 
odes, resulting in a rating of 18 KV 
at 12 amperes. While these units are 
somewhat de- rated, voltage wise and 
compared to the 857 -B tubes, they 
are still being operated very con- 
servatively. This is one of the ad- 
vantages of building your own 
stacks -they can be tailored to the 
job. If desired, they can be greatly 
over -designed, and still cost less 
than commercial units. 

Selecting Resistors 
And Capacitors 

After selecting the diode type, the 
values of the necessary shunt re- 
sistors and capacitors can be de- 
termined. These shunt elements are 
necessary whenever diodes are op- 
erated in series. 

The resistors equalize the voltage 
drop across each diode which would 
otherwise vary from unit to unit due 
to manufacturing tolerances. With- 
out shunt resistors, one or two of 
the diodes can "hog" most of the 
voltage, with the result that the re- 
verse voltage will exceed the dielec- 
tric breakdown property of the sil- 
icon, causing failures. 

uf -_ i 
The shunt capacitors are needed 

to absorb the sharp spikes of volt- 
age encountered in normal opera- 
tion, and also generated during 
lightning strikes on the power 
system. 

Values of resistance and capac- 
ity do not seem to be particularly 
critical, but do depend on the type 
of diodes used. Ideally, the shunt 
resistor should be about one -half 
the diode reverse resistance. This 
can be determined by the formula: 

Rs _ l PRV 

2 RI max 

where PRV is the peak reverse volt- 
age of the diode, and RI max is the 
maximum allowable reverse current. 
Both of these will be specified in 
the manufacturer's ratings. This 
value of resistance would be cor- 
rect where the diode is being oper- 
ated at its maximum peak reverse 
voltage, and where the junction 
temperature is maximum. In most 
practical applications, this is not the 
case, so higher values of shunt re- 
sistance can be used. 
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Silicon diodes have a negative 
temperature coefficient of reverse 
resistance, so this tends to raise the 
reverse resistance when they are 
operating below maximum junction 
temperature. In most cases, unless 
diodes are being operated at abso- 
lute maximum ratings, which would 
be inadvisable, the resistance value 
obtained by dividing the operating 
PRV by the maximum reverse cur- 
rent should be satisfactory. 

Once the resistance value is de- 
termined. the wattage rating can be 
calculated by plugging this and the 
maximum reverse current into the 
familiar P = l'R formula. In most 
cases, a two watt resistor is more 
than adequate. and this is what is 

used in the stacks for the G.E. 
transmitter. The resistance value in 
these stacks is 180,000 ohms, inci- 
dentally. The resistors in the RCA 
transmitter units are 50,000 ohms, 
20 watts. We used the high wattage 
mainly because we weren't sure at 
the time what was necessary to keep 
heating at a minimum, and decided 
to be ultra conservative. 

Capacitance 
The shunt capacitance should be 

equal to at least 100 times that of 
the diode junction. In medium 
power diodes. the junction capacity 
is in the vicinity of 100 mmfd, so 
a shunt capacitor of .01 mfd would 
meet minimum requirements. Volt- 
age rating of the capacitors should 
be equal to the PRV of the diode. 
We used 0.1 mfd, 600 -volt molded 

capacitors which have proven sat- 
isfactory. 

Size Considerations 
Once the diodes and shunt com- 

ponents have been selected, there 
remains the problem of physical size 
and shape. Some of the factors to 
be considered are: 

1. Overall size should be such 
that the units can be installed 
in the space occupied by 
tubes. 
The stacks can be made di- 
rect replacement "plug- ins ", or 
some other configuration can 
be used. 

3. Design should allow for ade- 
quate cooling of the diodes. 

4. Spacing between the elements 
of a stack should be adequate 
to avoid arcing, even when 
some of the inevitable dirt is 

present. 
5. Accessibility for cleaning and 

service. 
6. Cost of materials. 
7. Ease of assembly. 

The only one of the above points 
which might seem difficult to re- 
member here is that most manu- 
facturers design their silicon diodes 
to operate under extreme conditions. 
Westinghouse. for example. rates 
their diodes assuming operation in 
a closed container with only the nor- 
mal movement of air by convection 
available for cooling. It stands to 
reason, then, that if the diodes are 

Fig. 3 Individual elements are from RCA (left) and GE (right) stacks. 
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run conservatively, mounted so as 
to allow free circulation of air, and 
provided with a small heat sink, 
heating should be no problem. Both 
types of stacks which we constructed 
bore out this assumption and run 
very cool. 

The rectifier compartment of the 
G.E. transmitter has cooling air sup- 
plied by the main blower, but in 
the RCA transmitter, the stacks op- 
erate in a fenced off portion of the 
transmitter operating room, with 
only the natural air circulation usu- 
ally found in such a location. When 
the G.E. stacks were first put into 
operation, we clipped a thermometer 
to a fin of one of the units, and the 
temperature rise averaged 20 de- 
grees C. above the ambient com- 
partment temperature. Even in hot 
summer months, when the incoming 
air would be as high as 95 degrees 
F. (35 degrees C.), the diode case 
temperature would be only 55 de- 
grees C., which is far below the 
manufacturers maximum of 150 de- 
grees C. 

Physical construction of the two 
types of stacks built for the WCKY 
transmitters is shown in the pho'o- 
graphs. A unit from the RCA trans- 
mitter is shown in Figure 1, with 
an 857 -B tube alongside for com- 
parison. The complete set of these 
units installed in the transmitter rec- 
tifier rack is shown in Figure. 4. One 
of the G.E. transmitter assemblies is 

shown in Figure 2, while the corn - 
plete set installed in the transmitter 
can be seen in Figure 4. Close ex- 
amination of the photograph of the 
G.E. stack will reveal that the di- 
odes at the bottom of the assembly 
are physically larger than those at 
the top. This is the way they came 
through from the supplier; all the 
diodes are type 1N1206. The in- 
dividual diode /resistor /capacitor 
units for each type of stack are 
shown in Figure 3. 

The type of construction shown 
in Figure 2 is recommended over 
that of Figure 1. It has proven su- 
perior, particularly in respect to 
items 1, 4 and 5. 

The square type has been satis- 
factory in the RCA transmitter, but 
is too large to be used in the smaller 
rectifier compartment of the G.E. 
transmitter. They were somewhat 
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Fig. 4 Stacks in GE transmitter installation. 

Fig. 5 Checking diodes on the stacks. 

less expensive to build, mainly due 
to the use of the "press in" type 
diodes, which are considerably 
cheaper than the more familiar stud 
type. However, they were somewhat 
more difficult to build, and more 
difficult to clean since the compo- 
nents arc mounted inside the as- 
sembly. 

As seen in the photographs, the 
diodes and shunt elements are 
mounted on a heat sink consisting 
of a piece of t/K inch aluminum, 
51/2 inches long by 1 inch wide. 
These are supported on four poly- 
styrene rods, I inch pieces of 1/16 
inch aluminum. The elements are in 
series around the circumference at 
each level, and the ends of the vari- 
ous levels are connected at one 
corner. As mentioned previously, 
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the G.E. type A -440 -M diodes used 
are of the press fit type, which are 
more time consuming to mount than 
the stud type. The mounting hole 
must be very accurately drilled; if 
it is too large, the connection to the 
diode will be too loose for good 
electrical and heat conduction. If it 
is too small, the pressure necessary 
to force the diode in glace can cause 
internal stresses which degrade the 
reverse resistance. The pressing op- 
eration can be done on a drill press, 
using a piece of hard wood with a 
hole in it large enough to clear the 
diode anode connection. 

In the other type of mounting of 
Fig. 2, the elements are mounted 
on a piece of " K inch aluminum, 
11/2 by 3' /a inches. The outer 11/4 

inch is bent a little ever 90 degrees 

to reduce the overall diameter of 
the assembly. The main support is 
an 18 inch piece of cast acrylic, 2 
inches in diameter. Using a table 
saw at slow speed to avoid melting 
the plastic, five Vs inch saw cuts 
were made along its length at 72 
degree intervals. The aluminum heat 
sinks are inserted in these saw cuts 
at 1 inch intervals, and secured with 
epoxy cement. As in the other type 
stack, the elements are in series 
around the circumference at each 
level, and, in effect, the string of 
diodes spirals down the length of 
the assembly. The top cap of a dis- 
carded 857 -B tube is cemented to 
the top for the anode connection. 

In assembling strings of diodes 
of any type, it is advisable to check 
the forward and reverse resistance 
before mounting. This will elimi- 
nate any defective units, or any with 
reversed junctions. This can be done 
with an ohmmeter, or better still 
with a "megger ". We used a megger 
which applies 500 volts to the unit 
under test, and quickly shows up 
defective or marginal units. 

For routine checks, the home- 
made two pronged ohmmeter probe 
shown in use in Fig. 5 is handy 
for rapidly running down the stacks. 
Good diodes will read the value of 
the shunt resistor; shorted diodes 
and capacitors and open resistors 
are quickly detected. As mentioned 
before, even if several diodes short 
during operation, there is no notice- 
able effect on the overall operation 
of the string. For this reason, oc- 
casional checks of this type should 
be made to discover if any diodes 
have expired. When we first installed 
the stacks, this check was made at 
weekly intervals, but now testing at 
60 day intervals is considered suf- 
ficient. With only two failures in 
16,000 hours of operation, even this 
interval is probably shorter than 
necessary. 

The author wishes to acknowl- 
edge the invaluable aid gained in 
the conversion from the "High Volt- 
age Silicon Rectifier Designers 
Handbook" published by the semi- 
conductor division of Westinghouse 
Electric Corporation. This compre- 
hensive manual is highly recom- 
mended to anyone considering the 
construction of silicon stacks. 
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Building A Simple 
EAN Receiver 

By Ronald Pesha' 

This article describes modifica- 
tions to common 5 -tube radios for 
use as Emergency Action Notifica- 
tion receivers. Unlike some more 
complex modifications, the changes 
described here require no external 
circuitry nor additional tubes or 
transistors. The three new parts re- 
quired - a relay, control and a 

`Engineer. Lawrence. Kansas 

12BA6 IF TUBE 

;witch -fit even the most crowded 
radio cabinet. 

The circuit depends on variation 
in plate current in the radio's IF 
stage, caused by application of AVC 
voltage. A relay inserted in the IF 
stage's plate lead pulls in when plate 
current rises. caused by the loss of 
AVC when the monitored station's 
carrier ceases. 

The schematic details a portion of 
the IF stage in a typical AC -DC 
radio. A 2500 ohm plate circuit re- 
lay with S.P.D.T. contacts in- 
serted in series with the plate lead 

I F TRANSFORMER 

B-PLUS 

PLATE LEAD BROKEN AT X TO 

INSERT THESE ADDITIONAL PARTS: 

r SENSITIVITY CONTROL, 10,000 OHMS LINEAR TAPER 

s RESET SWITCH S. P. S. T. N. O. MOMENTARY 

k RELAY 2500 OHM PLATE CIRCUIT RELAY 
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on the B plus side of the IF trans- 
former. Move the screen lead if it 
attaches to a terminal on the IF 
transformer, but retain the bypass 
capacitor. 

Shunt the relay coil with a 10,000 
ohm control, mounted on the back 
of the radio. This sensitivity control 
adjusts the total current through the 
relay, thus controlling its pull -in 
point. In use, adjust the control so 
the relay remains open while a sta- 
tion is in tune, but pulls in as soon 
as the receiver is detuned. If the 
control offers insufficient range, it 
may be necessary to tighten or 
loosen the relay spring. 

When the relay pulls in because 
of loss of carrier, it stays in be- 
cause enough holding current flows 
even when the carrier returns. 
Therefore, a suitably located reset 
switch shorts the relay coil, causing 
the relay to open and return to 
standby condition. 

Connect the relay contacts to turn 
on the receiver's speaker or switch 
on an external alarm device as de- 
sired. Remember that the relay 
closes when the carrier of the moni- 
tored station goes off. 

This modification has certain 
faults. As the relay pulls in when 
the carrier goes off rather that re- 
leasing, it does not offer "fail- safe" 
operation. And like any AVC op- 
erated device, the monitored station 
must provide a reasonably strong, 
fade -free signal. However, the sim- 
plicity and low cost of the modifi- 
cation suggests its use in small sta- 
tions or as an auxiliary EAN re- 
ceiver where more elaborate car- 
rier- and -tone operated receivers are 
in use. The modified receiver also 
makes a good off -the -air alarm for 
AM stations. 

I have installed these modified 
radios as EAN receivers at several 
different stations. All proved highly 
reliable, requiring only an occasional 
tube replacement. 
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Can a tough, 
little 
$49. 204` 

microphone 4iis; 

make the - 
big time? 

f. little 
635A. But just lhow h h good ? After 

all, it was intended to replace the "work- 
horse" Model 635... a dynamic micro- 
phone that had earned its title under 
fire in studios and on remotes all around 
the world. 

So when we introduced the 635A we 
put it to a critical test. A major recording 
studio was loaned a dozen 635A's and 
asked to test them. The engineers weren't 
told the price, but they got the idea that 
it was somewhere near $300.00. 

They were so delighted with the sound 

(A success story.) 

that they cu: several big band recordings 
with nothing but 635A's. "Best $300.00 
microphone we've got." Then we told 
them the price. They were shocked. 
$49.20? They couldn't believe their ears. 

Meanwhile, 635A's were beginning to 
appear in force on music and variety 
shows on every TV network. Mostly hand 
held. Something to do with ruggedness 
and good balance... but mostly because 
of the sound. Especially during ultra - 
close miking. 

The rest is history. Radio and TV 
newsmen quickly adopted the 635A as 

high fidelity speakers and systems tuners, amplifiers, receivers public address loudspeakers 
microphones phonograph needles and cartridges space and defense electronics 

Circle Number 18 on Reader Reply Card 

their new "workhorse". After all, news 
only happens once, and the 635A was 
their best insurance against bad sound. 

To most professional sound engineers, 
the E -V 635A is already an old friend, al- 
though it's only been around since 1965. 

At the price, they can afford to use it 
almost everywhere. And they do. (We 
told you it was a success story.) 

ELECTRO- VOICE, INC., Dept. 791V 
638 Cecil Street, Buchanan, Michigan 49107 

MODEL 635A Omnidlrocticnal dynamic. Response 80- 13.000Hz. 
Output - 55db. Balanced low impedance. Includes Model 310A 
stand clamp and lovelier neck cord. Fawn beige Micomatte finish. 

gle.e.3,47*cce 
A SUBSID ARY OF GULTON INDUSTRIES, INC. 
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BELDEN...new ideas for moving electrical energy 

Al I 

o 
000000 

Belden's systems 
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BEIDEN 1^ 

/ I/ 

0 0 
O 0 r- 

savvy is straight dollars and cents 
There are two ways to sell wire and 
cable. Item by item without regard for 
the collective effect on economy and 
operation. And the Belden way: By ex- 
ploring the requirements of the entire 
electrical system to determine what 
package of wire and cable will give the 
best overall value for the dollar. We 
make every type of wire and cable used 
in broadcasting ... and are continually 
introducing new cable and wire innova- 
tions. Our Wire Systems Specialists 
often can suggest new types of cables 
that do a better job . . . or last longer 
. . . or give added value. Or provide a 

more economical put-up*. What better 
dollars and cents reason could there be 
to talk to the people who make all kinds 
of wire for all kinds of systems? Belden 
Corporation, P.O. Box 5070 -A, Chicago, 
Illinois 60680. Ask for our catalog, and 
the reprint article, "Key Questions 
and Answers on Specifying Electronic 
Cable." 

*For example: You can get Belden 
cables in a one - piece put -up. No extra 
splice due to the usual two -piece put - 
up. So: less installation time . . . less 
chance for trouble. 

Circle Number 19 on Reader Reply Card 
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Using FET's and IC's 

Gain Control Revisited 
By Walter Jung* 

A requirement of many systems 
today is an electronic gain control 
element. By using such an element, 
an audio level can be controlled or 
programmed as either a function of 
voltage or current. The use of such 
an element allows adjustment of 
levels, automatic level control 
'MT!. Maryland 

Fig. 1 A basic "L" attenuator 

Fig. 2 Schematic of a gain 
controlled amplifier. 
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(AGC), modulation of the signal 
envelope, and switching between 
multiple inputs electronically. 

Examination of the desirable 
characteristics of this element will 
set up some guidelines for optimum 
performance. Major factors must na- 
turally include range, control, and 
economy of construction and oper- 
ation. 

Obviously, dynamic range is im- 
portant. The range of control cap- 
ability should be as large as possi- 
ble. A good working figure might 
be 60 dB. However, high signal 
levels should not overload or suffer 
distortion. The signal to be trans- 
mitted should not be altered by any 
significant distortion products at any 
usable operating level. Also, fre- 
quency response and linearity 
should remain unaffected by gain 
adjustment. 

Another consideration should be 
output isolation. Variation of gain 
should not be transmitted to the sig- 
nal output terminal as a transient, 
change in operating point or other 
noise or distortion. Of course, it is 
desirable that the control element 
not introduce any additional side 
effects of its own. An example of 
this effect would be lamp -photocell 
combinations. They have a natural 
response in the millisecond range 
which must be considered in any 
practical design. 

And to be practical, economy 
must be a consideration. The circuit 
should be easily reproduced with 
readily available components of 
moderate cost. This is a point where 
design often runs down -hill and out 
of sight. 

In order to offer flexibility, the 
element should be expandable to at 
least two more control channels, 
such as in a multiple input mixer. 
And another possibility would be 
digital control of drive to provide a 
switching function. For possible 

video application (for maximum 
flexibility), it should be capable of 
wide bandwidth. 

A minimum amount of control 
power should be required to acti- 
vate the control. The magnitude of 
the control swing should be com- 
patible with transistor supplies. And, 
finally, it should be capable of 
bridging input (high impedance) 
and line impedance output (500 -600 
ohms). Insertion gain should be 
easily predictable in a minimum 
gain condition. 

Robert Hirschfeld has made an 
interesting comparison of various 
gain control techniques, and offers 
a good insight into a novel approach 
for certain applications. (National 
Semiconductor Application Note 
AN-11). This article will not attempt 
to compare various AGC elements, 
except to conclude that very few 
offer optimum transients, high level 
distortion and /or poor signal han- 
dling capability, restricted dynamic 
range, and of course, economy (or 
lack of). The control mechanism to 
be described here, while not new in 
itself, is used in such a way that 
it takes advantage of its attributes 
and allows reasonable performance 
by utilizing a simple technique. 

Gain Control 
The mechanism of gain control is 

illustrated in Figure 2. The input 
signal E in is buffered in a low im- 
pedance level by Q,. Since the input 
impedance of grounded base ele- 
ment 02 is very low (<10 ohms), 
the resultant load impedance look- 
ing out of Qi's emitter will oe es- 
sentially R (assuming R large com- 
pared to 10 ohms). Therefore, volt- 
age variations at Qi's emitter are 
translated into current variations 
(Iac) in R which in turn modulate 
the static emitter current of Q,, Ie. 
As a result, Q,'s collector current 
will consist of a DC term (Ie) and 
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Fig. 3 Multiple input mixer. 

an AC term (lac). Since the Jac is 

controllable by variation of the 
value of R, a gain controlled ampli- 
fier results. 

Examination of the circuit con- 
figuration reveals characteristics 
which are some of the desirable at- 
tributes listed previously. 

It is well known that the field 
effect transistor's channel resistance 
can be easily controlled by varying 
the gate to source bias voltage. The 
net result is a voltage- variable re- 
sistor. Since the drain- source ele- 
ment of a field effect transistor is a 

resistance modulated by gate bias. 
there will be no offset, or DC volt - 
tage, across the device and AC volt- 
ages are easily attenuated. See Fig- 
ure I. 

Attenuation 
To obtain high ratios of attenua- 

tion with this L pad attenuator, the 
ratio of Ras to RL must of neces- 
sity be very high. For a given value 
of channel resistance (a particular 
device) a maximum attenuation will 
be achieved by minimizing R L. Log- 
ical extension of this thinking con- 
cludes that R L should be zero or 
close to it. Just such a load is pro- 
vided by a virtual ground (such as a 

forward biased diode). By making 
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CONTROL 
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Fig. 4 A range compressor, another AGC device. 

this diode a transistor base emitter 
junction. useful transmission of the 
signal can occur to the collector cir- 
cuit. 

Dynamic range of attenuation will 
be essentially the ratio of R ds (on) 
(around 100 -500 ohms) to the Ras 
at maximum bias voltage. For a 

plastic economy FET such as the 
2N5459 (MPF105), a range of 40dB 
can be achieved wtih a 12V gate 
bias. A 1K resistor is added in 
series with the FET to allow a pre- 
dictable R as (on). 

The 40db attenuation range is 

given with a 100 mv P -P maximum 
input. Higher level signals can be 
handled, but distortion begins to 
rise because of variation in the chan- 
nel resistance with dynamic signal 
voltage. As a switching device. iso- 
lations of 60dB or better are 
achieved. 

As mentioned already, distortion 
is limited by dynamic swing across 
the FET channel resistance. With 
P -P AC swing held below 100 mv, 
distortion levels can be held to a 

minimum. However, since distortion 
is at a maximum at high bias volt- 
ages, (high attenuation) this will not 
be a problem where just signal isola- 
tion is required. At normal operat- 
ing levels (minimum bias) distortion 
is a minimum. 

Isolation 
In considering output isolation, 

the inherent DC symmetry of the 
configuration places both emitters at 
the same DC potential (assuming 
matched base -emitter drops, as in a 

monolithic IC) and resistance 
changes in the FET do not effect 
the DC current in Q. As a result, 
variations in gain are not transmit- 
ted as a DC transient to the output. 

The circuit introduces no extran- 
eous side effects. Response time is 

limited only by the speed of the ex- 
ternal circuitry, and high speed con- 
trol signals will result in a modula- 
tor characteristic. There is no hys- 
teresis or lag characteristic of other 
types of attenuators. 

The circuit is inherently econom- 
ical and in its simplest form can be 
built with 2 transistors, a FET and 
the associated passive components. 
An integrated circuit version is quite 
feasible and also economical. 

This element lends itself to mul- 
tiple input expansion. Any number 
of control elements may be summed 
at Q_'s emitter with no interaction 
between channels and virtually zero 
crosstalk. Attenuation between ad- 
jacent "on" channels is low because 
of two attenuations. From Of to Q:1. 

Continued . . . 
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for instance, R5 + R1 is the first, 

ReQ2 
then R, + Ra. Since 

ReQ3 
these ratios are the same or 
1000 + 500 1500 150 the 

10 10 1 

total path is 150 X 150 22500 

1 1 1 

or roughly 86dB. Since this is the 
worst case of adjacent arm attenua- 
tion (both channels on), cross talk 
should not be a problem. The con- 
trol channels shown are not limited 
to linear control; switching in a digi- 
tal fashion from full -on to full -off 
results in a squelch amplifier. As for 
bandwidth, there is certainly no 
limitation on frequency response for 
audio applications. Useful upper 
limit extends well into the video 
range due to low R -C time con- 
stants. 

The objective of low control 
power is easily accomplished by 
the high impedance FET gate cir- 
cuit, essentially a back -biased di- 
ode. Also, the emitter follower input 
allows bridging of lines with no 
problem because of its inherently 
high impedance. The load resistor 
(RL of Figure 2) can be made 500 
or 600 ohms, standard line imped- 

ances. Since Q2 is a constant cur- 
rent source, an external load of the 
same value will drop the voltage 
output 6db, satisfying the source 
impedance criterion. 

After discussing various features 
of this attenuator, an illustration of 
some applications would be in order. 
Use as an AGC device or range 
compressor is shown in Figure 4. 

The attenuator circuit proper is 
followed by an additional gain stage 
to increase AGC sensitivity and 
provide drive for the detector di- 
odes. As output increases, more DC 
voltage is developed by the diodes 
and fed back to the FET which at- 
tenuates the signal, tending to main- 
tain a constant level. 

The previously mentioned squelch 
amplifier is illustrated in Figure 5 
with a driver circuit which is com- 
patible with standard digital logic 
levels. A plus signal at Q3's emitter 
turns the amplifier "on," and a 
ground level signal shuts the ampli- 
fier off. 

A practical example of the atten- 
uator is shown in Figure 6 using a 
readily available economical IC and 
FET. This particular IC lends itself 
to the configuration quite well as 
use is made of 4 out of 5 transis- 
tors. Q, and 02 serve as constant 
current emitter feed for Q3 and Q,. 

Some performance data on the 
IC -FET circuit is given in Figure 6. 

Flg. 5 Squelch amplifier. 

Fig. 6 Practical example of an attenuator. 
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If this whets your appetite for 
further information, try the refer- 
ences listed. One should conclude 
that there are more considerations, 
but in this article we intended only 
to uncover AGC basics, to set up 
parameters, and to provide a jump- 
ing off place for further investiga- 
tion. 
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Attention TV Stations: 

We've got news for you! 
FILMLINE'S professional color film processors 

now available for TV NEWS 
The FILMLINE Models FE -30 and FE -50 are exciting new color film processors designed specifically for use 
in television station news departments. The design is backed by Filmline's reputation as the world's 
leading manufacturer of professional film processors for the commercial motion picture laboratory industry. 

Now for the first time the television industry can enjoy the benefits of professional caliber equipment 
incorporating exclusive FILMLINE features that have paced the state -of -the -art in commercial laboratories, 
at a cost lower than processors offering less. 

After you check these exclusive Filmline features you'll want 
to install a Filmline processor in your news department NOW! 

"FILMLINE OVERDRIVE FILM TRANSPORT SYSTEM" 

This marvel of engineering completely eliminates 
film breakage, pulled perforations, scratches and 

operator error. The film can be deliberately 
stalled in the machine without film breakage or 

significant change of film footage in solutions. 
The heart of any film processor is the drive 
system. No other film drive system such as 

sprocket drive, bottom drive or simple clutch 
drives with floating lower assemblies can give 
you the performance capability of the unique 
Filmline Overdrive Film Transport System. 

"TORQUE MOTOR TAKE -UP" gives you constant film 
take -up and does not impose any stress or strain 
on the film itself. Completely independent of the 
film transport system. This FILMLINE feature is 

usually found in professional commercial pro- 

cessors but is incorporated on the FE -30 and 

All prices F.O.B. 
MILFORD, CONN. 

MODEL FE -50: 
16 mm Color Processo 

for Ektachrome Film. Speec 
50 FPM. 

$22,500 

FE -50 models as standard equipment. Don't 
settle for less! 

"TEMP- GUARD" positive temperature control sys- 

tem. Completely transistorized circuitry insures 
temperature control to well within processing 
tolerances. Temp -Guard controls temperatures ac- 

curately and without the problems of other 
systems of lesser scphistication. 

"TURBO -FLOW" impingement dryer. Shortens dry - 

to -dry time, improves film results, and carefully 
controls humidity content of your valuable (and 

sometimes rare) originals. Immediate projection 
capability is assured because the film dries flat 
without the usual curl associated with other 
film processors. 

"ZERO DOWN TIME" The reputation of any film 
processor is only as good as its reliability. The 

MODEL FE -30: 
16mm Color Processor for 
Ektachrome film. Speed 30 
FPM. $16,400 

combination of the exclusive and special added 

Filmline features guarantees trouble -free opera- 
tion with absolute minimum down -time and with- 
out continual operator adjustments. Recapture 
your original investment in 2 years on mainten- 
ance savings alone. Filmline's "Push the button 
and walk -away processing" allows inexperienced 
operators to turn out highest quality film. 
"MATERIALS, CONSTRUCTION AND DESIGN" All 
Filmline machines are constructed entirely of 
metal and tanks are type 316 stainless steel, 
heliarc welded to government specifications. The 

finest components available are used and rigid 
quality control standards are maintained. 

Compare Filmline features to other processors 
costing more money. Feature -by- feature, a careful 
evaluation will convince you that Filmline offers 
you more for your investment. 

Additional Features included in price of machine (Not as extras). 
Magazine load. daylight operation Feed -in time delay elevator (completely accessible) Take -up time delay 
elevator (completely accessible) Red brass bleach tank, shafts, etc. Prehardener solution filter Precision 
Filmline Venturi air squeegee prior to drybox entry Air vent on prehardener Solid state variable speed D.C. 
drive main motor Bottom drains and valves on all tanks Extended development time up to two additional 
camera stops at 50 FPM Pump recirculation of all eight solutions thru spray bars Temperature is sensed in 
the recirculation line All solutions temperature controlled, no chilled water required Built -in air compressor 

Captive bottom assemblies assure you constant footage in each solution Change over from standard develop- 
ing to extended developing can be accomplished in a matter of seconds Impingement dryer allows shorter put 
through time. 

Partial listing of Filmline Color Installations: - NBC- New York, 
NBC- Washington, NBC- Cleveland, NBC- Chicago, CBS & ABC Net- 
works, Eastman Kodak, Rochester. 
Laboratories: De Luxe Labs, General Film Labs (Hollywood), Pathe- 
Labs, Precision Labs, Mecca Labs, Color Service Co., Capital Film 
Labs, Byron Film Labs, MGM, Movie Lab, Lab -TV, Technical Film 
Labs, Telecolor Film Labs, Guffanti Film Labs, A -One Labs, All - 
service Labs, NASA Cape Kennedy, Ford Motion Picture Labs. 

TV Stations: WAPI -TV, KTVI -TV, WXYZ -TV, WTPA -TV, WBTV -TV, WEAT- 
TV, WMAL -TV, WSYR -TV, WDSU -TV, WVUE -TV, WJXT -TV, WTOP -TV 
WAVY -TV, KTAR -TV, WTVR -TV, WFBC -TV, WMAR -TV, WCKT -TV, WAVE - 
TV, WCPO -TV, WAPA -TV, WCIV -TV W)IM -TV, WWL -TV KYW -TV, KETV- 
TV, WNBQ -TV, KSLA -TV, WSAZ -TV, WHP -TV, WHCt -TV, WTWO -TV, When you buy quality Filmline Costs Less" 

CORPORATION 
MILFORD, CONNECTICUT 

Circle Number 20 on Reader Reply Card 

Dept. BJul -69 

Send for Literature. 

Time & Lease 
Plans Available. 
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The 
switch 
hILLers 

THE PHILIPS PC-73.. the prime time king of 
color cameras ... seres on more live and taped stuc o 

color shows, by far, than any other camera. 
And ,t's a fantastic switch- hitter. If the PC -70 is a winner in 

studio wort, 'n the field ,t's no contest. For major outdoor 
news and sports events, the PC -70 consistently takes 

the most valuable player award. 
Why? its unsurpassed color picture, faithful and sharp. 

There are over 7OC Philips 3- Plumbiconr cameras in 
Use worldwide. A videoman's dream. The cameraman's 

camera. Management's assurance of the best, most 
reliable, and most economical performance. 

When a better camera is built, Philips will build it.* 
In the meantime, the PC -70 is the ticket. 

*The Philips PC -100, announced at NAB '69, will be available early in 1970. 

Trademark l'or television camera tubes. 
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THE PHILIPS PCP -90 digitally controlled "Minicam" takes 
the field alongside the PC -70 as the most mobile and versatile 
of pertables. Operating wireless or on small, cost -reducing 
triax. the 3- Plumbicon Minicam brings total flexibility to 
broadcast- qualiy telecasting. 
The PCP -90 is designed basically as a field camera. Controls 
may be beamed from as far away as 30 miles. Signal processing 
is done in the backpack. The Minicam produces a real -time 
color- composite signa' for direct broadcast. Or it can go into the 
field with a portable recorder to tape interviews or other action - 
totally unencumbered. 
And here again, you have a star switch- hitter. Three new one -inch 
Philips Plumbicon tubes perform to broadcast standards, 
bringing the Minicam right into the studio. 
Training camps for Minicam prototypes included crowded 
conventions, major sports, the inauguration and other events. 
Now 't's ready to sign with you. 

PHILIPS PHILIPS BROADCAST 
EQUIPMENT COPP. 

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

A NORTH AMERICAN PHILIPS COMPANY 
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a 

sound 

investment 
for the Broadcast 
Industry... 

REMOTE CONTROL 
MIKE REELS 

Specially designed reels. Remote 
control by drum, push button or 
station relay, 115 volt reversible 
chain driven motor. 2 to 8 
conductor slip rings available. 
150' cable capacity. 

POWER CABLE 
REELS 

I.E.R.'s 
level wind 
Port -O -Reels 
protect and 
prevent mike 
or extension 
cord break- 
downs. Up to 
400' cable 
rapacity. 

Write for Specification Data on the 
most complete line of Remote 
Control Reels and Port -O- Reels. 

INDUSTRIAL 
ELECTRIC 
REELS 
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INDUSTRIAL 

ELECTRIC 

REELS 
INCORPORATED 

1503 CHICAGO SI. 
OMAHA, NEBRASKA 68102 

Circle Number 22 on Reader Reply Card 

Imr 

El°0 EX CHANGI 
Dear Editor: 

Recently I was called upon to 
help a station here in the area which 
was off the air. Upon investigation 
it was determined that the audio 
driver transformer was shorted from 
the primary to one of the secondary 
windings. This, of course, dumped 
B on the grid of the modulator tube 
involved and resulted in a fiery red 
plate until the overloads took over. 

The transformer was dismantled 
to see if any temporary repairs could 
be made. However, repairs were im- 
possible. 

At this point we began casting 
about for some type of substitute, 
and recalled that TV power trans- 
formers have been used in "Ham" 
transmitters as modulation trans- 
formers. One of the engineers at 
the station was also employed at a 
TV repair shop, so a quick run was 
made to the shop to see what was 
available. We were very lucky. A 
pair of identical transformers was 
found. 

With 110 volts on the primary 
windings, we measured about 650 
volts on the secondaries. This was 
roughly a 1 to 6 step -up ratio. What 
was needed was a 3 to 1 ratio and 
a reasonable approximation of this 
was obtained by reversing the trans- 
formers and using only half of each 

secondary winding. The transform- 
ers were installed on a board to re- 
duce the possibility of voltage break- 
down. The original 110 volt primary 
windings were connected to feed the 
modulator grids. The center taps of 
the HV windings were tied together 
and hooked to the B- feed for the 
audio driver stage and one HV lead 
from each transformer was hooked 
to a driver plate. The remaining HV 
and filament leads were taped and 
tied out of the way. 

This substitute worked surpris- 
ingly well and allowed the station 
to remain on the air until a replace- 
ment could be located, shipped and 
installed. The Bass response was re- 
duced noticeably due to the satura- 
tion of the transformer cores by the 
DC current flow to the drivers. 

If it is found that the rig won't 
modulate, reverse one of the wind- 
ings feeding the modulators, and 
that should clear up the problem. 
While not a permanent cure, this 
scheme can well save a station an 
extended period of off -the -air time 
while locating and having a replace- 
ment shipped in. 

E. J. Alexander 
Chief Engineer 
KMPL AM -FM 
Sikeston. Mo. 

845 

AUDIO 

DRIVERS 

833A 

MODULATORS 

BIAS BIAS 
kl N2 

Circle Number 21 on Reade- Reply Card For Philips Broadcast 
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Dear Editor: 
We were faced with a problem in 

which our remote antenna ammeter 
diode unit was not linear for both 
1000 daytime and 250 watts night- 
time powers. Therefore, you could 
not accurately adjust the remote an- 
tenna current meter for both powers 
during the weekly calibration 
checks. I installed the enclosed cir- 
cuit which enabled me to accurately 
calibrate the remote meter for both 
powers. This diagram is simplified 
since I required additional switch- 
ing because of an alternate main 
transmitter. 

I thank you for your time and 
trust that this will be helpful to 
your fine magazine. 

Dennis J. Snider 
Chief Engineer 
South Burlington, Vermont 

DIODE UNIT 

ANTENNA BASE 

REMO-E ANTENNA 

AMMETER 

(0 -1mA) D. C. 

1000 WATTS 

(CALI BRATE) 

R1 

o-' 250 WATTS 

S1 

/ 
(CALI BRATE) 

R2 

1. S1 can be a spare section of the 
transmitter's power change switch or 
relay. 
1.. R1 and R2 are both 5000 ohm car- 
bon pots. 

3. The Diode Unit in the antenna house 
was adjusted for full output and all cal- 
ibration adjustments are made by the 

separate calibration pots on the trans- 
mitter cabinet. 

Neve designed and 

built it for Vanguard 
Records 

Designed. built and installed by Rupert Neve & Co., Ltd., 
Cambr dge, for Vanguard Recording Society Inc.. New York, 
Ihm console incorporates 24 input channels. 16 output groups 
and a comprehensive range of facilities. It is typical of the way in 
which Neve meet the audio requirements of recording, 
broadcasting, film and TV studios all over the world. This 
console took only 7 months from drawing board to installation 

July, 1969 

Rupert Neve ft Co. Limited, 'Priesthaus' Little Shelford, Cambridge, England. Telephone Shelfsrd 3537 

Circle Number 24 on Reader Reply Card 
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EDUCATIONAL 

311:HE 

NAEB Publishes ETV Summary 
In a study released by the 

National Association of Educational 
Broadcasters, it was disclosed that 
of 185 educational television sta- 
tions surveyed, only 15 are equipped 
for complete color programming. 
The study, the first of its kind made 
by the NAEB, found that 22 sta- 
tions are equipped for live color, 48 
for color film, 45 for color slides, 
35 for color tape and 80 for net- 
work color. Of the 185 stations. 90, 
or 51 %, have no color facilities. 

The report, "A Summary of ETV 
Station Information," also includes 

For educational TV and 
other CCTV installations 
Sturdy and rugged, yet light in weight, this all 
aluminum tripod is ideal for CCTV viewfinder 
cameras weighing up to 100 lbs. 

FEATURES: GEAR DRIVEN Elevating column 1N /e" 
diameter slides up and down on nylon sleeves. No 
metal -to -metal contact. This reduces friction and 
wear. SELF LOCKING GEAR Mechanism keeps the 
center post from running down regardless of the 
weight on the head of the tripod. Two section 
aluminum legs. Sturdy box- tubing leg brace for tri- 
pod rigidity. All three swivels can be locked for 
straight line tracking. Ball bearing wheels with posi- 
tive lock of both wheel and swivel. 

r 

\14., 
Davis 

& Sanford 
24 PLEASANT ST. / NEW ROCHELLE / NEW YORK 10802 

Model 
TVG -W 

with 
Geared 

.Center Post 
and Cradle 

Head 

DEPT. B.E. 

ircle Number 25 on Reader Reply Card 
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the results of: (1) a survey to de- 
termine the number of ETV sta- 
tions which operate below the maxi- 
mum visual power authorized by 
the FCC for their frequencies; and 
(2) a comparison of ETV and com- 
mercial station antenna heights. 

A summary of statistics shows 
that of the 185 stations surveyed, 
47 per cent of ETV antennas are 
significantly lower, (100 ft.) than 
commercial antennas in the same 
area. Eighty -two per cent of all ETV 
stations are operating below maxi- 
mum authorized visual power for 
their frequencies. 

The study, undertaken to deter- 
mine deficiencies in ETV station fa- 
cilities. will provide important data 
for projecting future requirements 
for expansion of facilities and fi- 
nancial assistance to ETV stations. 

The report is available through 
the Office of Research and Develop- 
ment, NAEB, 1346 Connecticut 
Ave.. Washington. D.C. 

FCC Grants Waiver 
For Intercity Relay 

The Commission has granted a 
request from South Dakota State 
University for waiver of Section 
74.631 (e) of the Rules and has 
okayed applications for a six -hop, 
two -way TV intercity relay system 
between Brookings, South Dakota, 
and Appleton, Minn. 

The three -hop northeast -bound 
TV relay system from Brookings to 
Appleton will transmit program ma- 
terial from educational station 
KESD -TV, Brookings, to a differ- 
ent licensee KWCM -TV, Appleton, 
which is not commonly owned. This 
service is contrary to the Section as 
it now stands, which provides that 

all program material transmitted 
over a TV intercity relay station 
shall be used by or intended for use 
by a TV broadcast station owned 
by or under common control of the 
TV relay station's licensee. Program 
material used by the licensee may 
be used by other TV broadcasting 
stations with the permission of the 
licensee of the TV auxiliary facility. 

South Dakota State requested 
waiver of the rule in order for the 
construction permit and license to 
be issued in the University's name - 
the University being the owner of 
the associated intercity relay equip- 
ment. 

Harley Asks Funds 
For ETV Expansion 

William G. Harley, president of 
the National Association of Educa- 
tional Broadcasters, testified before 
the Subcommittee on Labor, Health, 
Education and Welfare of the House 
Appropriations Committee. Mon- 
day. May 19. 

He urged a $15 million appropri- 
ation for fiscal 1970 for Title I of 
the Public Broadcasting Act for ed- 
ucational television and radio facili- 
ties. His statement said: ". . . a S15 
million appropriation would, based 
on past experience with this pro- 
gram, permit the activation of per- 
haps as many as 31 educational tele- 
vision stations, and the expansion or 
improvement of 18 more, and the 
activation or expansion of 24 radio 
stations . . . A S4 million appropri- 
ation would fund proportionately 
less activity, and would have oro- 
portionately less effect in putting 
local pledges to work, and might 
brin_ all new activity to a halt." 

For More Complete 

Non -Commercial 

Coverage 

send your news to 

Broadcast Engineering 

BROADCAST ENGINEERING 
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FCC Seeks Comments On Scramble 

A proposal to permit noncom- 
mercial education television stations 
to present scrambled programming 
during part of their broadcast day 
has been advanced by the Commis- 
sion in a Notice of Proposed Rule 
Making (RM- 1365). The action 
would be by amendment to Sections 
73.621 and 73.682 of the Rules. 

The Commission proposal fol- 
lowed a petition of November I, 
1968, filed by Community Televi- 
sion of Southern California, licensee 
of noncommercial educational sta- 
tion KCET, Channel 28, Los An- 
geles, California. Community Tele- 
vision asked that the rules be 
amended to allow noncommercial 
ETV stations to transmit limited 
amounts of encoded or scrambled 
television programs for instructing 
doctors, nurses, and law enforce- 
ment personnel. Community has 

transmitted such programs under - 
experimental authority during the 

past four years. 
Comments were received from 

many hospitals and institutions in 
the Los Angeles area, and from the 
Office of the District Attorney of 
Los Angeles County. All of those 
commenting agreed with the peti- 
tioner that the subject matter of 
such programs is not suitable for 
viewing by the general public and 
that use of ETV stations with 
scrambled signals would be far more 
economical than use of film, video 
tape, or Instructional Television 
Fixed Stations (ITFS). 

The Commission said that Com- 
munity's argument that there is a 

clear need for such programs has 
merit, especially in view of growing 
congestion in the ITFS frequencies 
in large metropolitan areas; how- 
ever, the Commission pointed out 
that broadcast bands were set aside 
for broadcasting to the public, to 
anyone with a receiver, and that uses 
such as this are of a more limited 

nature, and are really a point -to- 
point service. 

The Commission said comments 
on the Notice should be directed to 
the following questions, though not 
necessarily limited to them: Is it in 
the public interest to divert broad- 
cast frequencies to a service of a 

private nature such as this? What 
should be the limits of the amount 
of time or percentage of operating 
time an ETV station may devote to 
scrambled programs of this sort? 
Should they be limited to or ex- 
cluded from particular times of day? 
Should there he limitations on what 
ETV stations are eligible to engage 
in scrambled operations? Should it 
he permitted only by stations in 
markets having two or more ETV 
stations, or limited to only one sta- 
tion in a market? 

It was also stated that the Com- 
mission is by no means convinced 
that curtailment of general ETV 
broadcasting to accommodate these 
uses is warranted, and is concerned 
lest the uses proposed here be an 
opening wedge for more widespread 
demands. Comments on this point 
were invited. 

NOW the digital master clock you asked for. 

I. 
E 6 93 d 

a 

a 

MASTER CLOCK DTI -701 

Accuracy of 50 PPM. Readout of day, hour, minute, second. 
Internal or external sync. Fail -safe power supply. External 
reset. 1 second pip outputs at 4 audio frequencies. 

ACCESSORY INSTRUMENTS SYNCHRONIZED TO DTI -701 

RACK -MOUNTED SLAVE DTI -702 

Cabinet and bracket available for wall mounting. 

EXECUTIVE DESK MODEL DTI -703 

Walnut cabinet. Attractive blue read -outs. 

STUDIO MODEL DTI -704 

Large read -outs for camera pick -up. 

July, 1969 

ELECTRONIC STOP -WATCH DTI -705 

Reads out in hours, minutes, seconds, tenth's of second. Pause 
control. Zero Reset. Walnut cabinet or custom panel for in- 
stallation into studio production control panel. Audio pips 
cue output. 

RACK -MOUNTED SLAVE WITH STOP -WATCH DTI-706 

Combines features of 0TI -702 and DTI -705. Remote control 
stop -watch. 

ELAPSED TIME CLOCK DTI-707 

Presets to ary time up to 9 hours in minutes, seconds. Internal 
or external preset input. Manual or external start. Pulse out- 
put in 1 second intervals, 10 seconds to zero, with synchronized 
audio pips. 

For more details write or call: 

TELCOMP 
MANUFACTURING 

A DIVISION OF TELEVISION AND COMPUTER CORPORATION 

2056 G. S. HIGHWAY 22, SCOTCH PLAINS. NEW JERSEY 07076 (201) 2336200 
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FCC Adopts New Rules 

To Authorize Response Stations 
New rules to permit exchange of 

communications between teachers 
and students using Instructional Tel- 
evision Fixed Stations (ITFS) have 
been adopted by the FCC. At the 
same time, the Commission also 
initiated a rule- making proceeding 
to consider non -voice use of the fa- 
cilities including teaching aids of 
various kinds. 

The new rules authorize ITFS 
licensees to operate response sta- 
tions in association with instruc- 
tional TV stations so that questions 
and answers and classroom discus- 
sion may be carried on. They also 
permit use of voice communications 
when necessary for the technical op- 
eration of the system. The ITFS 
response station may be operated 
only by the ITFS licensee at an au- 
thorized receiving location, but any 
licensee may operate more than one 
response station. Response stations 
communicating with a single instruc- 
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tional station must operate on the 
same frequency determined by the 
channel assigned to the instructional 
television fixed station. Operation on 
other ITFS response channels is not 
permitted. Either AM or FM may 
be used for the response stations and 
no individual call signs will be as- 
signed since it's felt that the stations 
can be readily identified from the 
nature of the material being trans- 
mitted. 

The Commission initiated a rule - 
making proceeding in Docket 18346 
on October 4. 1968, in response to 
a request from Leland Stanford 
Junior College. Numerous responses 
were received from educational, le- 
gal and technical sources, all in fa- 
vor of the proposed rule. Some of 
the responses suggested. in addition, 
that such teaching aids as push but- 
ton scoring and computer assisted 
instruction be included to take ad- 
vantage of the most advanced teach- 

AND NOW, 

30 

CHANNELS 
FOR AM - FM - TV 

ing techniques. The Commission 
said, however, that since it wanted 
to act expeditiously in providing the 
voice channels, and since it felt that 
more specific information should be 
provided for the non -voice uses, it 
was authorizing the voice response 
service and issuing a Further Notice 
of Proposed Rule Making to solicit 
comments on other forms of ex- 
change between instructors and stu- 
dents. 

In answer to requests for opening 
licensing in the response channels to 
others in addition to ITFS licensees, 
to permit such uses as data retrieval 
and library reference service, the 
Commission said it preferred to wait 
until the ITFS response service had 
become established in voice or other 
student response areas before adding 
other uses "or creating a new service 
to operate on these frequencies." 

Send Your News 
of 

Non -Commercial Stations 
and Organizations 

to Broadcast Engineering 
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The new Moseley PBR -30 Remote Control System provides 30 metering positions and up 
to 60 individual control functions for either wire or radio (STL) service. Printed circuit 
plug -in modules and swing -away front panels are used for versatility and serviceability. 
Request Bulletin 225 from our Marketing Manager for full details on the PBR -30. Other 
bulletins are also available describing our complete line of remote control, STL, multiplex, 
and automatic transmitter logging equipment. 

Professional Products . . . for Profitable Broadcasting 

<Aix 
MOSELEY ASSOCIATES, INC. 
SANTA BARBARA RESEARCH PARK 
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Japan And England 
Lead In Public 
Broadcast Investments 

Citing the commitments by the 
Governments of Japan and Great 
Britain in the field of public broad- 
casting, FCC Chairman Rose! H. 
Hyde told the Subcommittee on 
Commerce that the FCC "whole- 
heartedly endorses" legislation to 
appropriate $20 million for the Cor- 
poration for Public Broadcasting for 
the fiscal year 1970 and to extend 
for five years authority for grants 
for construction of educational tele- 
vision and radio broadcasting fa- 
cilities. 

Chairman Hyde said that the 
Japanese have a financial commit- 
ment to public broadcasting that 
would be equal to $1.7 billion a 
year in the United States. He noted 
that the British have made an 
equivalent effort and said that the 
United States has lagged behind 
these countries. Commanding the ef- 
forts of the Committee and its Chair- 
man to remedy the situation, Chair- 
man Hyde said that the bill before 
the Committee was "necessary to 
continue the progress in making 
noncommercial broadcasting a truly 
vital service to the American peo- 
ple," and he stressed the added di- 
versity that public broadcasting 
would bring. 

Stating that the FCC has, since 
its inception, been devoted to the 
principles of diversity and competi- 
tion in broadcasting, Chairman 
Hyde said that "the American peo- 
ple are richer today -culturally as 
well as economically -because of 
the FCC's efforts to increase the di- 
versity of sources of available infor- 
mation and entertainment." 

"The present legislation is essen- 
tial to continue our progress," Chair- 
man Hyde said, noting that "Chan- 
nels are available and the desire of 
states, local communities and edu- 
cators to fill the clear needs is 
strong. Money, as is so often the 
case, is the missing ingredient. Many 
more operating stations will be 
needed for educational television to 
reach its full potential, and many 
states are planning state -wide educa- 
tional television networks which will 
need increased funds. S. 1242 is de- 
signed to meet these needs." 
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transmitter 
capability 

AEL's 
FM -20KB 

TRANSMITTER 
If you're interested in fail -safe 

transmission around the clock, 
the FM -20KB is for you. 

Built -in standby capabilities 
and an easy -access 

cabinet loaded full of 
exciting features. -lere are 

but a few: New solid state 
exciter, two tube design. 

AMERICAN FaLECTRONIC LABORATORIES, INC. 
P.O. Box 552, Lansdale, Pa. 19446 PHONE: 215/822 -2929 TWX: 510/661 -4976 
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PRO FIIABLY 
If you think the st-aightest line to 
UHF profitability is a ZIG ZAG- 
you're right! Jampro offers lower 
installed costs, The widest pattern 
flexibility and highest gain per dol- 
lar of any UhF antenna in the 
industry. Omni ga ns to 48, with 
power capability up to 120 KW. For 
the straight line on UHF profits, 
call JAMPRO! 

JIAIMIP RIa 
ANTENNA COMPANY 

A DIVISION OF COMPUTER EQUIPMENT CORP. 

6939 Rover Inn Road 
Sacramento. (California 95828 

(916) 333 -1117. 
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NAB And NCTA Begin 
Work On Harmony Document 

President Vincent T. Wasilewski 
of the National Association of 
Broadcasters announced today that 
representatives of the broadcasting 
and community antenna television 
industries have hammered out an 
agreement which, if adopted, would 
"allow CATV and broadcasting to 
complement one another and to 
exist in harmony." 

He said in an address before the 
Federal Communications Bar As- 
sociation here that the document 
"covers the major historic points of 
contention between broadcasters 
and CATV operators." 

Wasilewski said the document 
has been submitted to important 
government leaders as a "reason- 
able" basis for ending "two decades 
of squabbling" over the respective 
communications roles of CATV and 
free broadcasting. 

The executive committees of both 
NAB and the National Cable Tele- 
vision Association, he continued, 
have decided the agreement de- 
serves "broader consideration" and 
"the Boards of Directors of NCTA 
and NAB must. acting in behalf of 
their respective members through- 
out the nation, determine whether 
such a document is workable and 
consistent with the interest of their 
members." 

Some of the points in the agree- 
ment, he said, must be incorporated 
in the Communications Act, FCC 
rules and regulations, and the Copy- 
right Law. 

Here in summary is a broad out- 
line of the agreement as reported 
by Wasilewski: 

CATV systems would be liable 
as determined by Congress for pay- 
ment of copyright fees on television 
programs they retransmit to their 
subscribers. 

CATV systems would be per- 
mitted to carry three network affili- 
ated stations, plus three independent 
commercial stations. Where tele- 
vision station signals must be im- 
ported to provide such service, a 
CATV system would have to pick 
up the nearest stations first. 

CATV systems would protect 

copyright material in two ways. Sta- 
tions in the top 50 television mar- 
kets would be protected on all non - 
network programs for the extent of 
their contracts. In all other markets, 
stations would be protected only for 
the first showing of a syndicated 
program. Protection means that a 
CATV system would not be allowed 
to import a competing signal which 
would duplicate such programming. 

All CATV systems serving sub- 
scribers as of the date of the passage 
of new copyright legislation could 
continue to carry signals they carry 
presently without providing the 
agreed -upon "exclusivity" protec- 
tion. 

The present carriage and non - 
duplication rules require a CATV 
system to carry a local station's sig- 
nal without degradation and afford 
same day non -duplication protection 
on network programming to local 
stations. 

CATV systems may originate 
sponsored programs on a single 
channel. 

Interconnection of CATV sys- 
tems to distribute mass appeal pro- 
gramming would not be permitted. 

Wasilewski said representatives of 
both NAB and the NCTA consider 
the agreement to be "a package" 
and the "deletion or significant al- 
teration of a major point, or the 
addition of other points, could well 
disturb the balance and render the 
document unacceptable to broad- 
casters or cable operators." How- 
ever, NAB said some refinements 
in language may be necessary. 

Wasilewski said both sides feel 
the document "represents a major 
forward step of accommodation on 
the part of NAB and NCTA" but 
recognized that "we have a long 
hard road ahead before a theoretical 
document becomes an operating 
fact." 

If the proposed arrangement can 
be carried out, he said, it would 
permit CATV and broadcasting "to 
complement one another and to 
exist in harmony" and both broad- 
casters and CATV could "then serve 
the public better." 
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WHAT CAN A 

GRASS VALLEY 

PROCESSOR 

DO FOR YOU? 
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Try one for 30 days without obligation and find out. 

Modules Available: 
940 Proc Amp. 
960 Sycn. Gen. 
962 Burst Amp. 
900TPS Tray & P.S. 
901 Synac 
906 AGC Amp. 
903P Clamped Diff. Amp. 
941 White Stretch 

Recommended Packages: 

Studio Output: 
940, 961, 962, 900TPS 
Net or Tape Input: 
906, 940, 950, 962, 900TPS 
Transmitter Input: 
906, 940. 941, 950, 962, 900TPS 
Remote Processor: 
903P, 940, 950, 962, 906, 900TPS 

Sold exclusively by GRAVCO SALES, INC. Regional Offices: 

6515 Sunset Blvd. 
Los Angeles. Calif. 90028 
(213) 462 -6618 

2626 W. Mockingbird Lane 
Dallas. Texas 75235 
12141352 -2475 

THE GRASS VALLEY GROUP. INC 

1314 W. Northwest Highway 
Arlington Heights. Ill 60004 
(312) 394-1344 

P O Box 1I14, Grass Vall,ey. California 95945 
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WANT TO TAKE THE GAMBLE OUT OF 
VIDEO TAPE DROPOUTS? 

LET 3M's DROPOUT PROFILE RECORDER 
KEEP YOUR BEST TAPES IN THE RACE 

!.1 

Now for the first time it is poss ole with the 3M 
Brand Dropout Profile Recorder to evaluate drop- 
out rate and annoyance factor d,.ring normal on- 
line playback, and to obtai-i a permanent strip -chart 
record for future reference. This enables you to 
decide when quality degradation has reached the 
point where the tape should be retired. 

There's no foolirg the Dropout 'rofile Recorder. 
It displays the true cond'tion o-' a tape electroni- 
cally even while the same tape is being dropout - 
compensated during broadcast to achieve accept- 
able visual quality. 
As you can imagine, the ogical companion to the 
DPR is the 3M Brand Dropout Compensator. The 
DOC electronically supplies full-color replacement 
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of lost video information. But dropout compensa- 
tion can go only so far. When tape damage exceeds 
acceptable levels, the Dropout Profile Recorder is 
the only reliable way to decide on future usability. 

The entire record fora one -hour video tape occupies 
only five inches of strip chart on the DPR. This 
chart can be evaluated at a glance. It can then be 
torn off and stored with the tape. 

There are several additional features of the DPR 
which are described in our DPR brochure. (We'll 
send you a brochure on the DOC also, in case you 
are interested.) Drop us a line. Better still, cali our 
DPR Information Phone at (805) 482 -1911 ext. 216 
and request the brochures. 

mincom Division 3m 
00 SOUTH LEWIS ROAD CAMARILLO. CALIFORNIA 93010 
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DIRECT CURRENT 
AROM D. C. 

By Howard T. Head 

Aural Proof Of Performance 
Regirements Under Study 

Commission and industry engineers are paying an increasing amount of 
attention to various aspects of the engineering problems represented in 
conducting aural proofs of performance. One troublesome aspect is the 
performance of compression and limiting amplifiers almost universally 
employed by all AM, FM and television stations. The problem in connec- 
tion with compression and limiting amplifiers is that no satisfactory 
method has been devised for simulating under proof of performance con- 
ditions the characteristics of these amplifiers when they are handling 
normal program material. 

The Commission's Technical Standards specify that proofs of performance 
be conducted "without compression," but differing interpretations of 

this requirement can lead to substantial differences in both distortion 
and noise measurement results. 

Among the solutions to the problem which have been given consideration 
are (1) simply patching around the compression and limiting amplifiers, 
(2) leaving the amplifiers in the circuit by disabling the AGC rectifier, 
and (3) substituting a fixed bias for that normally produced by the 
AGC rectifier. All of these methods have their advantages, but none 
produce conditions truly representative of actual operation. 

Perhaps you have your own solution to the problem and, if so, Broadcast 
Engineering would like to hear from you. Send your ideas to 1014 Wyan- 
dotte, Kansas City, Mo., 64105. We will digest the replies and pass 
along any helpful suggestions which are received concerning this and 
other audio proof of performance problems. 

Color Uniformity Studies Continue 
The Joint Committee on Inter -Society Coordination (JCIC) is making -pro- 
gress in studies of color variations during the transmission of color 
television programs (See Oct., 1968 Bulletin and June, 1969 page 49.) 
These studies are revealing that color variations are far more serious 
than had been believed and also are showing that all of the steps along 
the color program chain are responsible to some degree for variations. 
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One of the more serious problems arises from the fact that there has 
been no coordination among the various elements, with makers of studio 
equipment, transmitters, and receivers feeling under little constraint 
to design their portions of the system to tolerances which would 
produce a workable whole. Consequently, JCIC is finding many instances 
where individual components of the system are indulging in exclusive 
tolerances which, when combined with variations in other components, pro- 
duce color variations. 

One receiver manufacturer has developed an automatic color control 
which corrects, insofar as possible, for changes in amplitude and phase 
at the color subcarrier frequency. The viewer selects flesh tones, 
sets the controls, and the automatic circuitry maintains phases and 
amplitudes to produce a pleasing effect. 

Time And Date Now Required 
On AM Field Strength Readings 

The Commission has amended the Standard Broadcast Technical Standards 
so as to require that all reports of field strength measurements 
indicate dates and times when measurements are made. The new rules are 
effective immediately. 

This action is another step in the long -range study by the Commission's 
engineers on variations in AM field strengths which are often unexplained 
Variations may be seasonal, and in most instances are associated with 
cold weather. Variations in groundwave often have been observed over 
such a short period of time that interpreting AM proof measurements 
is difficult. The apparent indications are that long and short -term 
changes are at work. 

In addition to seasonal fluctuations. there are well -known effects of 

skywave propagation which are present just after sunrise and just 
prior to sunset. This effect may affect the magnitude of fields, 
especially when groundwave field at a measuring location is relatively 
weak and skywave field is relatively strong. 

Short Circuits 

The Commission is expanding its program of research and computer studies 
in its planning activities; the latest project is the construction of a 

mathematical model of the entire television industry . . . The Com- 
mission is expected to act shortly to authorize frequency -shift keying 
(FSK) in lieu of amplitude modulation as a means of translator 
identification . . . The Broadcast Industry has endorsed the Commission's 
proposals to improve the relative ease of UHF television receiver 
tuning . . . The Commission is expected to act soon in the matter of 
adopting new Technical Standards governing non -commercial educational 
broadcast stations; meanwhile, an FM application in Iowa which proposed 
an ERP of more than the 100 kw permitted for commercial Class C 

stations has been turned down . . . "Talk-Back" stations for use with 
ITFS operation have been authorized. 

Howard T. Head 
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Commission Rejects Petition 
To End Four - Network Operation 

The ABC four- network radio 
service "serves the public interest 
and should be permitted to con- 
tinue," subject to suggested correc- 
tive measures, the Commission has 
concluded in response to a com- 
plaint by the Mutual Broadcasting 
System. Among these measures are 
a limitation of affiliations in a single 
market. vigilance against duplica- 
tion in any market and regular re- 
ports to the Commission on cover- 
age. Mutual's petition for termina- 
tion of the four -network operation 
was denied. 

Denied as moot was an MBS pe- 
tition asking the Commission to 
rescind the waiver granted ABC 
December 28, 1967. This waived 
Section 73.137 (prohibiting opera- 
tion of more than one network by 
one organization) of the FCC Rules 
to permit limited simultaneous 
broadcasting in the same market in 
connection with delayed broadcast 
of the "Breakfast Club" program. 
This program is no longer on the 
air. 

In its 1967 action on the four - 
network proposal, the Commission 
found overriding public interest 
considerations to warrant exemption 
from Section 73.137 for non- simul- 
taneous networks. "We still find 
the exemption to be sound," the 
Commission said in its latest order. 

Answering an MBS assertion that 
ABC dominance in markets where 
it has three or four affiliates is anti 
competitive, the Commission said. 
"We find that in the larger radio 
markets, where there are many ra- 
dio stations, the affiliation of 3 AM 
and one FM stations with the four 
ABC (non- simultaneous) networks 
is not, per se, contrary to the pub- 
lic interest. However, we are con- 
cerned with the situation in the 
smaller radio markets, where the 
ABC networks affiliate with all, or 
nearly all, of the local stations. All 
four ABC networks place heavy 
emphasis on news and commentary, 
the minimum being 70%. 

"Since the news and commentary 
programs for all ABC networks 
originate from one company, we 
cannot find it in the public interest 
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to have all, or nearly all, of the 
stations in a market affiliated with 
commonly owncd networks. There 
should be a limitation on the num- 
ber of affiliates permissible for one 
network owner in the smaller mar- 
kets. Until we nave an opportunity 
for further study of this question, 
we are requesting that ABC limit 
its AM affiliations and disaffiliate 
when necessary in markets with 
more than one AM station to no 
more than one affiliate in 2- station. 
3- station or 4- station markets and 
no more than two affiliates in a 

5- station market." 
MBS charged that ABC is vio- 

lating Section 73 -137 because affili- 
ates have been broadcasting pro- 
grams simultaneously in some mar- 
kets, particularly where an affiliate 
delays a program. The Commission 
said, "We will require ABC to 
tighten its controls and eliminate 
even minor infractions of the rule 
and we hereby request that ABC 
file annual reports of its surveillance 
and the results thereof of enforce- 
ment of `Delayed Broadcast' pro- 
visions in its Affiliation Agree- 
ments . . ." ABC also was directed 
to file quarterly reports showing ra- 
dio markets covered and the per- 
centage of national coverage ob- 
tained for each network. 

In connection with an MBS fear 
that ABC expansion may force it 
out of business, the Commission re- 
viewed network financial informa- 
tion. "It is apparent," the Commis- 
sion said, "that radio networking as 
a business has been generally un- 
profitable, compared to other ele- 
ments of broadcasting. ABC has 
the poorest financial record of all 
the radio networks, operating at a 

loss of roughly $2 million per year 
between 1956 and 1967 and show- 
ing a substantially higher loss in 
1968, its first year of expanded op- 
eration." 

The Commission expressed great 
concern, however, with the possible 
anti- competitive aspects of the 
multi- network operation and expects 
to review this question when one or 
more of the ABC networks reaches 
75 -80% national coverage. 
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FAIRCHILD'S 
PRECISION 
MAKES 57 OF THE 
WORLD'S FINEST 
PROFESSIONAL 
AUDIO 
COMPONENTS 

. Fairchild's complete 
Series of Attenuators: 10 
models with new 
packaging plus Slide Wire 
Fader / The Integra I 

Series: an automatic 
Attenuator, 3 
Preamplifiers, 3 
Compressors, 3 Program 
Equalizers, 4 Dynalizers, 
De -Esser / 692 Remote 
Card Series: over 12 
inputs with extensive 
switching capacity / 
Integrated Control 
Module Series: Input - 
Output- Monitor Modules/ 
7 Audio Control Devices 
including the well known 
Conax, Limiter and 
Reverbertron Systems / 
2 Gain Shifter Intercom 
Systems / 7 Power 
Supply Models / over 24 
Accessories. Contact 
your Fairchild Distributor 
or write FAIRCHILD 
RECORDING 
CORPORATION 
Dept SE -7 10 -40 45th 
Ave., L.I.C`., N.Y. 11101. 
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IS TEN/N 
The Euphonics Miniconica phono 
system represents the ultimate in 
modern high -fidelity technology. 

TOTAL CARTRIDGE RESPONSE 
DC to 30 KHz. Acclaimed by Recording and 
Broadcast Engineers. 

SEMICONDUCTOR ELEMENT 
10,000 times the energy output of magnetic 
cartridges. PS -15 adapter supplied to match 
all amplifier inputs. 

LOWEST EFFECTIVE TIP MASS AND 
COMPLIANCE 

Unequalled tracking ability at high and low 
frequencies. 

The amazing Euphonics Minitonic is 
truly a unique and rewarding auditory 
experience. 
At better dealers everywhere, or write 
for name of nearest Euphonics repre- 
sentative. 

pOURNS 
Euphonics DEPT. 27 

8782 SW 131st ST. MIAMI, FLA. 33156 
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IMPROVED 
PERFORMANCE! 

NORTRONICS 
ANNOUNCES 

THE 9000 SERIES 
TAPE HEADS 

FOR 
PROFESSIONAL 

and STUDIO 
EQUIPMENT 

UNEXCELLED PERFORMANCE IN 
AMPEX, SCULLY AND OTHER 
PROFESSIONAL RECORDERS 

Extremely smooth response from 
20 Hz to 20 KHz. 
Extra wide pole faces for minimum 
low frequency contour effects. 
Hi -Q, low loss core structures. 
Extra deep deposited quartz gaps 
for sharp, clean edge definition. 
Full gap depth for maximum wear 
life. 
All metal hyperbolic face for re- 
duced oxide loading and intimate 
tape contact. 
Gap Colinearity- Precise Gap 
Alignment For Both Azimuth and 
Phase on Multi -Track Heads, either 
4- Channel or 8- Channel. 

MORE CONVENIENT THAN 
FACTORY REPLACEMENT 

Available locally, from your 
distributor. 
Replace heads in the field, mini- 
mum down time. Plug -in simplicity. 
No need for a spare nest. 
Wide choice of Record, Play, and 
Erase Heads, for 1/4 inch, 1/2 inch, 
and I inch tape, in a variety of 
track styles. 
Full details in Nortronics Bulletin 
7295A, available free on request. 

N Aorfronics 
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MUM 
CATV SCOPE 

CATV System Operator Seeks 
Relief In FCC Interpretations 
The City of Trenton, New Jersey, 

and CATV system operator Tele- 
PrompTer Corp., have petitioned 
the New Jersey U.S. District Court 
to enjoin the FCC from "impeding 
or interfering with the operation" 
of a proposed planned cable TV 
system for that city. 

The petition for a ruling on the 
complaint charges that the FCC, by 
failing to act as soon as possible, 
and on account of its Interim Pro- 
cedures, unlawfully violated the 
right to freedom of speech. 

A petition was submitted by 
Trenton which had granted a CATV 
system franchise to the TelePromp- 
Ter Corporation. At the present 
time the city has no TV stations in 
operation. In response to this ac- 
tion, a Section 74.1109 petition to 
the FCC was submitted by a Phila- 
delphia TV broadcast station. The 
city of Trenton, New Jersey is lo- 
cated 13 miles from the Philadel- 
phia city limits and 30 miles from 
New York's city limits. The major 
factor is that due to the vast physi- 
cal area of New York City, the 30 
mile limit is of importance because 
Trenton is actually 52 miles from 
New York's TV transmitter anten- 
nas located atop the Empire State 
Building. 

Although the hearing was pend- 
ing for the waiver of the Rules, the 
FCC issued the Notice of Rulemak- 
ing and Interim Procedures which, 
in effect, kept the CATV system 
from carrying New York TV signals. 

FCC CATV Decision 
Is Judged Unconstitutional 

The Bucks County Cable TV, 
Inc., of Fairless Hills, Pennsylvania, 
had petitioned the U.S. Court of 
Appeals for the Third Circuit for 
review of the Commission's CATV 
proposed Notice of Rulemaking and 
Interim Procedures. 

The petition also requested re- 
view of the automatic stay provi- 
sions of Section 74.1105 (c) of the 
FCC Rules as applied to Bucks 

County CATV Service, and the 
Commission action of January 22, 
1969 authorizing the Bucks Coun- 
ty Cable TV to operate in Falls 
Township, Bucks County, Pennsyl- 
vania, with local Philadelphia and 
Wilmington, Delaware TV signals, 
and setting up a hearing on requests 
for importation of distant signals 
from New York City. 

In response to this petition, a 
judge of the Philadelphia U.S. Dis- 
trict Court has labeled the FCC 
ruling unconstitutional as it applies 
to the Bucks County Cable TV in 
Falls Township. Judge R. Body 
said that Commission Rule provid- 
ing for an automatic stay was un- 
constitutional as it applied to the 
Bucks County Cable TV. He said 
in failing to rule on the matter as 
soon as possible, the Commission 
thus denied the system its right to 
due process of law. He granted the 
system's request for an injunction 
against prosecution for failure to 
comply with the automatic stay 
when preparing for operation to 
Philadelphia UHF stations, urged 
the Commission to prohibit the pro- 
posed services to Bucks County 
Cable TV on the grounds it would 
affect them barring the automatic 
stay. The Commission had not 
ruled on the petitions when the new 
cable antenna rules were issued by 
the FCC last December. 

California First Class 
Operator's License Suspended 
The Radiotelephone First Class 

Operator's license of Robert Allen 
Veatch, San Bernardino, California, 
has been suspended for six months 
by the FCC for transmission on Oc- 
tober 27, 1968 of an obscene "stag" 
film from KPLM -TV, Palm Springs, 
California, to CATV systems in the 
Coachella Valley. The motion pic - 
tion film contained obscene and in- 
decent meaning in violation of Sec- 
tion 13.67 of the Commission's 
Rules. 

Veatch's license was suspended 
under the authority contained in 
Sections 303 (M) (1) (A) and (D) 
of the Communications Act. On 
December 2, 1968 he pleaded guilty 
before the U.S. District Court for 
the Central District of California 
and was fined $500.00 under Sec- 
tion 502 of the Communications 
Act. 
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Dawn Patrol Cable TV System 
'ri- Cities Cable TV, which serves 

the communities of Petersburg, Co- 
lonial Heights and Ettrick, Virginia, 
recently began originating all -night, 
every -night programming. Using its 
public service channel, Tri- Cities' 
augmented schedule now runs from 
12 midnight until 12 noon every 

day, plus 4 P.M. to 6:15 P.M., 
Mondays through Fridays. 

A large number of cable cus- 
tomers in the area are shift em- 
ployees of industrial plants. Aside 
from shift employees there are in- 
valids and insomniacs for whom 
commercial television provides little 
during the long night hours. 

Multi -Million Dollar 
CATV System Turnkey 

Theodore Baum, President of Vi- 
koa Construction Corp., has an- 
nounced that the firm has received 
a contract to deliver a complete op- 
erating system on a turnkey CATV 
basis to the San Jose Cable TV. 
Inc., for the San Jose. California, 
CATV system at a total purchase 
price of S15,000,000. 

Construction and installation of 
the system was scheduled to begin 

in April 1969 and should be com- 
pleted within a minimum of four 
years of construction time. The sys- 
tem will have provisions for 48 
channels and will cover more than 
2,000 miles of dual plant facilities. 
This proposed system will be the 
largest CATV facility in the coun- 
try. 

CATV As Pacesetter 
For Educational System 

As a requisite for the installation 
and operation of an educational 
CATV system, the Bucks County 
Cable TV.. Inc., of Fairless Hills, 
Pennsylvania, has requested per- 
mission of the Falls Township 
Pennsbury School Board to install 
a CATV system to the Pennsbury 
Schools in the municipality. 

It was the first time CATV has 
been used in the district and it will 
serve as a pilot project to familiarize 
the school directors with the tech- 
nique. This program was transmitted 
from the BCCTV headquarters in 
Fairless Hills to the Fallsington 
School Administration Building. The 
franchise with Falls Township re- 
quires one connection at each of the 
11 Pennsbury Schools in the munici- 

pality and 7 schools outside Falls 
Township. 

After a feasible study, the school 
board has been approached to use 
CATV as an educational facility on 
a four county basis. The school 
board will investigate the entire 
CATV proposal and will take action 
in the very near future. 

Quasi Laser Link System 
For CATV 

The Quasi Laser System de- 
veloped by the Chromally American 
Corporation and Laser Link Cor- 
poration was demonstrated for the 
Federal Communications Commis- 
sion on October 24, 1968. Accord- 
ing to the company, the Quasi Laser 
Link System provides innovations in 
television transmission techniques 
and expands the scope of television's 
horizons to provide from 20 to 40 
additional channels of service at low 
cost to both urban and rural com- 
munities of the United States. 

This new dimension in broadcast 
transmission was created to meet 
the burgeoning needs of community 
antenna requirements. in some cities 
where all cable must be used under 

"Ew NI-LO 
PEDESTAL 

gives tv cameras 
10 " greater range 

3" higher... 
7" lower... 

The Hi - Lo P10 Pedestal permits new 
angles -the unusual shots that add 
interest and excitement to any broad- 
cast no matter what the subject. The 
very important addition of 10 inches to 

the range of this pedestal over standard models 
makes it a most versatile tool in TV production. With 
the P10 pedestal you can get angles only possible 
with a boom or cumbersome platforms or risers. The 
lightweight construction of this versatile pedestal 
with c3unterbalanced action and 8 -inch twin wheels 
permits two -man dolly shots by a single operator. 
Sidewise tracking is practical while raising and 
loweriig camera. Go down 7 inches lower than other 
pedestals for those interesting down -under shots. 
Power assistance for elevation in remotely controlled 
camera installations is provided for in its design. 
Investigate this pedestal that can carry your TV 
production to new heights. 

Write for Bulletin P10. 

July, 1969 

than any other pedestal 

POWER -OPTICS, INC. 
P.O. BOX 226, FAIRVIEW VILLAGE, PA. 19409 
(215) 272 -5300 Telex- 846411 

Western inquiries contact: 
Television Products, Inc. (213) 678 -2388 
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the street, this system is an eco- 
nomical alternative. 

According to the developer of the 
system, the programming can be 
originated from any point using only 
a camera, microphone and a device 
that translates the picture and sound 
into the Quasi -Laser impulses for 
the instantaneous trip into every 
home and apartment house. It is 
understood that the Quasi -Laser 
Link System can be operated on any 
assigned carrier frequency within the 
band of 10 GHz to 10,000 GHz. 
The current state of technology at 
present is such that maximum eco- 
nomics are associated with the lower 
frequencies closest to 10 GHz. 

NAB Objects To CATV 
Origination Of Advertising 
The National Association of 

Broadcasters position relating to 
CATV origination of advertising 
was outlined in a filing before the 
Federal Communications Commis- 
sion by Douglas A. Anello, NAB 
General Counsel, and John B. Sum- 
mers, Assistant General Counsel. 

The filing pointed out that if 
CATV is permitted to originate ad- 
vertising it would be engaged in di- 
rect competition for the advertising 
dollar with the very station whose 
signals it is using as a basis for its 
operation, adding that this would 
defy the most elemental standards 
of fairness. NAB said that the origi- 
nation of advertising by the CATV 
system will result in an eventual de- 
cline in both the amount and quality 
of free radio and television broad- 
casting and will lead to a system of 
CATV- PAY -TV. The Association 
also objected to any limitation of 
cross -ownership of CATV systems 
and broadcast facilities. 

FCC CATV Task Force Actions 
The CATV task force on April 

14th dismissed as moot points the 
requests of the following CATV sys- 
tem operators: 

Jackson County Cable TV, Inc., 
Pascagoula, Mississippi- Dismissed 
as moot Section 74.1105 notifica- 
tion filed June 13, 1968. 

Roywood Corporation, Mobile, 
Alabama- Dismissed as moot "Ob- 
jection to notification and petition 
for declaratory ruling" filed July 15, 
1968. 

WKRG -TV, Inc., Mobile, Ala- 
bama- Dismissed as moot "Oppo- 
sition to proposed importation of 
distant signals and request for hear- 
ing" filed July 15, 1968. 

Waivers Applied To Section 
74.1107 

Cable TV of Sylacauga, Inc., op- 
erator of a CATV system in Syla- 
cauga, Alabama, has been granted 
a waiver of the hearing provisions 
of Section 74.1107 of the rules by 
the Commission and has been au- 
thorized to carry the distant tele- 
vision signals of stations in Alabama 
and Georgia. 

Cable TV will carry the distant 
signals of WSFA -TV (NBC, Chan- 
nel 12); WCOV -TV (CBS, Channel 
20), and WKAB -TV (ABC, Chan- 
nel 32), Montgomery, Alabama; 
WJRJ -TV (Independent, Channel 
17), WSB -TV (NBC, Channel 2), 
and WAGA -TV (CBS, Channel 5), 
Atlanta, Georgia; and WCFG -TV 
(CP, Channel 68), Birmingham, 
Alabama, when it becomes opera- 
tive. Cable TV now carries signals 
of Birmingham Stations WAPI -TV 
(NBC -CBS, Channel 13), WBRC- 
TV (ABC -CBS, Channel 6), WBMG 
(AB, CBS, NBC, Channel 42), and 
WBIQ (educational, Channel 10). 

T 

YOUR ONE SOURCE 
/71 FOR ALL ELECTRONIC 

TUBES & SEMICONDUCTORS 

3W5000F1 $ 195.00 B4G 
4-400A 36.00 3578 
4CX1000A 140.00 13 

4CX5000A 475.00 15 

4W20,000A 1,450.00 33A 

Electronics Corp. 
$ 4.00 

325.00 
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$ 6.20 
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248.00 

6161 
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FREE CATALOG 743C Livingston Street Elizabeth, N.J. 07207 
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A request for interim authority 
and waiver of distant signal require- 
ments has been granted by the Com- 
mission to Northwest Illinois TV 
Cable Co., Inc., Galesburg, Illinois, 
to carry the distant signals of non - 
network stations WGN, WCIU and 
WFLD, all Chicago, Illinois; KSST, 
Davenport, Iowa, and KPLR, St. 
Louis, Missouri and educational sta- 
tion WTTW, Chicago, on its pro- 
posed new system. 

Triangle Cable Company, located 
at Oakdale, California, in the Sacra- 
mento- Stockton TV market (22nd 
among the top 100) has been au- 
thorized by the Commission to begin 
operation of its proposed CATV 
system at Oakdale, carrying the sig- 
nals of television station KNTV, San 
Jose, but not of Station KSBW -TV, 
Salinas. Under notice of Section 
74.1105 Triangle Cable Co., listed 
its intention of carrying the local 
California signals of KLOC -TV (In- 
dependent), Modesto, KCRA -TV 
(NBC), KXTV (CBS), KVIE (Edu- 
cational), and KXTL (Independent), 
Sacramento; KOVR (ABC), Stock- 
ton; KVTV (ABC), San Jose, and 
KSBW -TV (CBS -NBC), Salinas. 

Oakdale is within the predicted 
Grade A contours of KXTV, KOVE 
and KOCC -TV. and within the pre- 
dicted Grade B contours of the re- 
maining stations. 

A petition was filed by Great 
Western Broadcasting Corporation, 
licensee of TV Station KXTV, Sac- 
ramento, askine relief under Section 
74.1109 of the Rules against Tri- 
angle's carriage of the signals of 
KNTV and KSBW -TV. Authoriza- 
tion has been granted to carry sig- 
nals from KSBW -TV and denied in 
other respects. 

The request, by petition, of To- 
mah State Wide TV, Incorporated 
operator of a Tomah, Wisconsin, 
CATV system, for waiver of the 
non -duplication requirements of Sec- 
tion 74.1103 (e) of the Rules, or for 
a declaratory ruling, has been de- 
nied by the Commission, and To- 
mah has been directed to afford 
program exclusively to television 
Station WKBT, La Crosse, Wiscon- 
sin. The Commission has also de- 
nied a petition by WKBH Tele- 
vision, Inc., licensee of WKBT, ask- 
ing that Tomah show cause why it 
should not be ordered to cease op- 
eration until it complies with the 
notification provisions of Section 
74.1105 of the Rules. 
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EBV 

PRODUCTS 
For further information. circle the product identi- 
fication number (in parenthesis) on the reader 
reply card. 

(60) 

A color television camera that 
weighs less than 15 pounds and a 
"mini" monitor -a TV set with a 
screen smaller than a credit card - 
was built by Westinghouse Electric 
Corporation for Apollo IO astro- 
nauts to take with them on their 
mission to the moon. 

The camera is about 17 inches 
long including a variable focus 
"zoom" lens. It is designed to be 
carried aboard the three -man Apollo 
I O command module and is the first 
color TV camera designed for use 
aboard a manned spacecraft. The 
use of a zoom lens and a TV moni- 
tor aboard a manned spacecraft are 
also space "firsts." 

The lens has a variable focal 
length ranging from 12.5 millimeters 
to 75 millimeters and will provide 
a diagonal field of view variable 
from 54 degrees to nine degrees re- 
spectively There is a range of aper- 
ture stops from f2.2 to f22 for op- 
eration in the expected mission light 
levels and a focus range of 20 inches 
to infinity. 

(61) 

The first Ampex HS -200 high 
band color disc recording system 
designed for the production of color 
commercials and other television 
programs has been demonstrated by 
the video division of Reeves Broad- 
casting Corporation, New York 
City. 

An outgrowth of color disc tech- 
nology pioneered by Ampex, the 
computer -controlled system records 

July, 1969 

and plays back frame -by -frame 
color pictures and permits an op- 
erator almost immediate access to 
any recorded frame from a push- 
button editing console. Like the 
original high band color disc re- 
corder, the Ampex HS -100, the sys- 
tem plays back recorded material 
at normal, fast and slow speeds, 
down to stop- action, in both forward 
and reverse modes. 

Thirty seconds of program ma- 
terial may be recorded on the HS- 
200 system for immediate or re- 
peated playback on highly polished 
plated metal discs. Additional flexi- 
bility is possible by recording every 
other frame, every third frame, or 
any sequence of frames to increase 
the time span of recorded material. 
For instance, by recording every 
other frame. 60 seconds of action 
can be recorded without disrupting 
the flow of action. 

The computer -controlled editing 
capability of the disc system gives 
the operator instant access to all re- 
corded frames, as each frame is 

automatically addressed for positive 
identification and swift retrieval. 
The system's programmer enables 
the operator to assemble recorded 
material in any order, insert pro- 
gram material from other sources 
and add special effects. 

Because the system is fully locked 
to station sync, program material 
from color television cameras, video- 
tape recorders and film chains may 
be incorporated in to a finished 
commercial. When used with a 
videotape recorder, the HS -200 sys- 
tem may be programmed to insert 
cuts, wipes, dissolves and other spe- 
cial effects into a completed tape. 
Color cartoons and other animated 
programs can be recorded on discs 
and transferred to tape. 

(62) 

A new photography technique 
originally intended for airborne sur- 
veillance work, is now ready for 

NEW 

` iraY biens" 
111081 ucrsa(ilc of all 

nutdriuer sets 
Handy "Tray Bien" sets lie flat or sit up on a 

bench, hang securely on a wall, pack neatly in a 

tool caddy. 
Lightweight, durable, molded plastic trays 

feature foldaway stands, wall mounting holes, 
and a snap lock arrangement that holds tools 
firmly, yet permits easy removal. 

Professional quality Xcelite nutdrivers have 
color coded, shockproof, breakproof, plastic (UL) 
handles; precision fit, case - hardened sockets. 

Holds tools 
securely 

No. 127TB "Tray Bien" set - 7 solid shaft nut- 
drivers (3/16" thru 3/8" hex openings) 

No. 137TB "Tray Bien" set- 5 solid shaft nut - 
drivers (3/16" thru 3/8" hex openings) and 2 

hollow shaft nutdrivers (1/2" and 9/16" hex 

openings) 

No. 147TB "Tray Bien" set- 7 hollow shaft nut- 
drivers (1/4" thru 1/2" hex openings) 

WRITE FOR BULLETIN N666 

XCELITE, INC.,11R Bank St.. Orchard Park, N. Y. 14127 

In Canada contact Charles W. Pomton, Ltd. 
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GOOD SOUND 
BUSINESS 

Install 3 new Heads in your 

Ampex for only $91.50 
Taber heads for Ampex are manufactured 
under strict laboratory control, and offer 
these advantages: 

Meet, or better, original specifications 
Three new full track or half track heads 
only $97.50 for Ampex assembly 
Assembly returned promptly 
Loaner assemblies available if needed 

Taber also offers four new heads for your 
Ampex VTR audio assembly for only $310.00. 
All products given exacting quality control 
on Ampex equipment in our plant. Send for 
free brochure. 

Call or 
TA B E R 

MANUFACTURING AND write: 
ENGINEERING COMPANY 

OAKLAND INTERNATIONAL AIRPORT, BLDG., L -82I 
P. O. BOX 2365 OAKLAND, CALIFORNIA 94614 

Telephone (415) 635.3832 

Circle Number 36 on Reader Reply Card 

television and motion picture pro- 
ducers. 

The technique employs a new de- 
vice called the Wesscam stabilized 
camera mount developed by Ca- 
nadian Westinghouse in Hamilton. 
Ontario, Canada. With the Wesscam 
stabilizer the director can use a heli- 
copter, boat, auto or any other form 
of mobile base to place his camera 
anywhere in the three- dimensional 
space surrounding his subject, and 
ask for any forni of camera move- 
ment with the assurance that the re- 
sulting pictures will be as clear and 
vibration -free as though taken from 
a sturdy, ground -based tripod. 

The system consists basically of 
a gyro -stabilized platform contained 
in a ball -shaped housing mounted 
outside a moving vehicle. The plat- 
form inside the "ball" supports the 
camera which is operated via remote 
control by the cameraman riding 
safely inside the vehicle. 

The camera's reflex viewfinder is 

integrated with a closed circuit tele- 
vision system that relays a picture 
of the shooting area to a video 
monitor inside the vehicle to show 
the cameraman what he is filming. 

Get a $295 tape timer 

;fie 
An impossible dream? 

Not when you buy the Studer A -62 studio tape recorder. 
It's got every feature you've ever looked for in a professional tape recorder 

-plus others you'll find only in ours. Like the tape timer. It's not the famous 
Lyrec TIM -4 you know so well. This one's built in to the deck. 

To get a direct reading in minutes and seconds, just run the recorder, 
even at fast speed. (The Timer's accurate to within 3 seconds in a 1/2 hour 
tape.) In the time it takes to rewind, your program will be timed. 

We've also developed an electronic forward 
regulating servo loop that keeps the tape 
tension constant -regardless of reel size. 
Even the smallest reel hub won't cause any 
problem. So there's no speed variation, no 
need for reel size switching, and no varying 
tape tension. Ever. 

And the Studer A -62 practically takes 
care of itself. It's precision -made by the 
Swiss. So it will run like a dream. A not -so- 
impossible dream. COTHAKA 

AUDIO CORPORATION 
2 West 461, Street. New Yora. N. Y 10036 (2121 C0 5 all 1 

1710 N. laBrea Ave Hollywood Ca 90046 (2131 674 4444 
In Canada J Ma, rleetton CS Ltd. 
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Duc to the gyro -stabilization, the 
camera remains stationary and vi- 
bration -free. It can pan through 360 
degrees or tilt to a maximum of 90 
degrees. 

(63) 

Videometrics, Inc., Plainview, 
New York, has introduced a new 
video test signal generator directed 
primarily at the CATV, ETV and 
microwave markets. The Model 
309A produces a composite test sig- 
nal comprising a color burst, modu- 
lated 5-step stairstep, 20T pulse and 
Sine Squared (T) Window. 

This one test signal provides for 
the measurement of system gain, li- 
nearity, differential phase and gain, 
luminance /chrominance gain and 
delay ratios, as well as short time, 
line time and field time waveform 
distortions (frequency response). It 
is available in portable case or rack - 
mount configuration. 

(64) 

A new AC voltmeter plug -in, the 
DP 130, has been introduced by 
The Hickok Electrical Instrument 
Company. The new plug -in, when 
used with any Main Frame of Hic- 
kok's DMS 3200 Digital Measuring 
System, provides digital display of 
AC voltage measurements over a 
wide range of level and frequency. 

AC measurements down to 10 
microvolts and as great as 1000 
volts are possible with the DP 130, 
and with an accuracy specification 
of -±0.1% of reading i-1 digit. Al- 
though accuracy in this order of 
magnitude is rather commonplace in 
DC digital measurements, it is most 
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unusual to find it in AC measuring 
devices. 

The plug -in may be used for mea- 
surements over a frequency range 
of 22 Hz to 1.0 MHz. Accuracy of 
0.1% is maintained over the range 
of 22 Hz to 100 kHz and with but 
a slight reduction up to 1 MHz. The 
unit is designed to provide RMS 
readings when measuring sine wave 
AC signals: however, it will accept 
and display accurate indications of 
the RMS value of square and tri- 
angular waveform inputs as well, if 
specified correction factors are ap- 
plied to such measurements. The 
DP 130 is designed and constructed 
to assure the stipulated accuracies 
so that certification is available from 
independent calibration laboratories 
which are approved by the National 
Bureau of Standards. 

Loading errors are minimized by 
the exceptionally high input impe- 
dance of 1000 megohms shunted by 
approximately 25 picofarads on all 
ranges. Long term stability is as- 
sured by ultra -stable voltage dividers 
and a precision temperature com- 
pensated zencr diode reference. Its 
basic design uses a unique dual 

SPOTMASTER 
Tape Cartridge 

Winder 

The new Model 
TI'-lA is a rugged, dependable and 
field tested unit. It is easy to operate 
and fills a need in every statism using 
cartridge equipment. Will handle all 
reel sizes. Iligh speed winding at 
221," per second. Worn tape in old 
cartridges is easy Is) replace. New or 
old cartridges may be wound to any 
h'ng h. 'l'ape' Timer with minute and 
second calibration optional and 
extra. Installed on winder or avail- 
able as accessory. 'l'P -1A is $99.5Q 
with 'l'ape 'l'imer $124.50. 
\ \'riie ,r ',v r' f,, r nn ¡I l l f;Iil 

BROADCAST ELECTRONICS, INC. 
8800 111,,,,I.% ills. Road 

Silver Sprim¿, Maryland 
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slope, self- zeroing integration tech- 
nique. Input circuitry is protected 
from damage by excessively high 
voltage and a built -in filter, selected 
by a front panel switch, provides 
additional noise rejection during low 
frequency measurements. 

(65) 

A new low -cost, lightweight heli- 
cal scan video tape recorder de- 
signed for color has been introduced 
into Bell & Howell's line of closed 
circuit television systems. 

The recorder, which utilizes one - 
inch tape, is available in two ver- 
sions, both with color capability. 
The model 2000 can be converted 
to color with the addition of one 
plug -in circuit board. Further, as the 
machines are otherwise identical, 
color programs taped on the mono- 
chrome unit contain all color infor- 
mation and can be played back in 
full NTSC -type color with any Bell 
& Howell color machine. 

Simplified controls, standard stop 
motion and tape timer (in minutes 
and seconds) make the new record- 
ers ideal for µSe by non- technical 
people. Both VTR -s have a playing 
time of one hour with 2,150 feet of 
tape, significantly less tape than 
many other machines. Fast forward 
and rewind time is less than four 
minutes. 

(66) 

A new sync generator designed to 
produce a 2:1 interlace synchronized 

ALLEN AVIONICS, INC. 
DIVISION 

255 

PRECISION 

CUSTOM 

PASSIVE 

CATALOG 

OF A. K. ALLEN CO., INC. 
E. 2nd St., Mineola, N. Y. 11501 

Phone: 516-747-5450 

DELAY LINES 

-BUILT L -C FILTERS 

LABORATORY INSTRUMENTS 

UPON REQUEST 

CUSTOM -BUILT DELAY LINES 
We manufacture a wide variety of Delay Lines to cuss 
tomers' specifications. Delay times range from 3 nano. 
seconds through 61 milliseconds. Time Delay to Rise 
Time ratios are up to 300/1. Units are hermetically 
sealed in metal cans with glass to metal terminals or 
are epoxy encapsulated. Sizes start at 4k" x XX" x .450 ". 

HIGHEST 

These units 
time that 
Unlike other 
stant Line 
quency and 
frequencies. 
loss, tight 
excellent 

TIME DELAY 
RATIO EVER BUILT! 

"VHR" 

delay to rise 
Constant Line. 

Lumped Con- 
cutoff fre- 

over these 
low insertion 

distortion, 
stability. 

RISE TIME 

SERIES 
"HF ", "HR" 8 

have the highest ratio of time 
has ever been built in a Lumped 

types of high ratio lines, the 
has a passband from D.C. to its 

maintains a constant delay 
These Lines offer relatively 

time delay tolerances, low pulse 
phase linearity and good temperature 

.1',., 

MINIATURE ' I FIXED DELAY LINE 

1.6" DIAM. x 'fe" H. 

Spiradel is a patented variety of distributed constant 
fixed delay lines, offering the highest delay to rise time 
ratios available. The units are extremely compact and 
are encapsulated for maximum environmental protec- 
tion. Time delay to rise time ratios of over 20/1 are 
standard. The Spiradel line covers a delay range of 
100 to 1000 nanoseconds. The standard impedance is 
325 ohms ±10 %, but any impedance from 200 to 600 
ohms is available. Spiradel units are designed for opera- 
tion from -55 °c to 105 °C. Bandwidth is from DC to 
frequency f -- .35 /rise time. 

*Patented and patents applied for. 

STOCKED DELAY LINES 

I III lir 11110 
N 84"A" 

L "C" g P., 

TYPE TIME DELAY IMPEDANCE 

N 
20, 30, 40, 50, 60. 70, 80, 
90, 100 ns. 100 .. 

0.1, 0.2, 0.3, 0.4, 0.5 us. 

0.5, 0.6, 0.7, 0.8, 0.9, 1.0 As. 
500 ft 

1000 !! 

D 

F 

4, .5, .6, .7. .8. .9, 1.0, 
1.1,1.2µs. 
2..3, .4, .5, .6, .8, 1.0, 1.2, 

1.6, 2.0 µs. 

1000 s' 

500 !! 

a 
100 It 

.1, .2, .3, .4, .5, .6, .8, 1.2µS. 

.2, .3, .4-5..6, .8. 1 es. __1000 
500!! 

!t 
100_I! 

-1000U 
250 !! 

-_ .500 !! 
1000 !! 

NV 10 to 100 ns. in 10 ns. steps__ 
e 5, 10, 15 µs. 

L 

25, 75, 200, 250 us. 
-- 50, 150. 400, 500 µs. 

100, 300, 800. 1000 us. 

Time Delay to Rise Time Ratio of "N" & "A ' is 3.5 to 1. 
All others are 5 to 1. 

DECADE DELAY LINES 
TYPE "D" 

These units provide variable time delays with absolute 
stability far accurate triggering and excellent reproduc. 
lion of input pulse. They are completely passive. All 
models have a minimum of 1000 to 1 resolution and 
consist of 3 or more decade switches. Any delay output 
is the summation of individual lines, not the result of 
a tapped line. This feature eliminates undesirable re- 
flections in the Output pulse. Accuracy at any delay 
exceeding 1% of the unit's total delay is within 3%. 
These units have a characteristic impedance of 500 
ohms in and out. 
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TapeAthonreuuces 

station 
automation 
iDie mss 

OilOSimple to Adapt -"Building Block" construction of the Tape -Athon Simple 
Model 5000 Automatic Broadcasting System permits initial installation 

of basic system 'o fit budgat and /or station requirements. Then, system may 
be easily expandéd to increase capacity as needs arise. 

7 Simple to Buy -The 5000 System is priced a comfortable margin lower J than other systems, and may be purchased in "starter" and "add -on" 
modules to spread the investment. Prices start at $6000.00. All specifications 
conform to NAB standards. 

LejSimple to Control -The Tape -Athon Model 5000 Automatic Broadcast - 
ing System incorporates a un que but easily operated system of switch- 

board and timers to pre -set programming of music, announcements, and 
commercials for the day, week, or even an entire month. 

A NEW BROCHURE PROVIDING DETAILS AND SPECIFICATIONS ON THE 
5000 IS AVAILABLE ON REQUEST. 

Ìp- Atka' TAPE ATHON CORP. 
502 S. Isis. Inglewood, Calif. 90301 (213) 778 -6933 
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signal when used with CCTV cam- 
eras and other equipment with pro- 
vision for external sync, has been 
announced by the GBC Closed Cir- 
cuit TV Corp. 

With the GBC SG -1, the CCTV 
operator can switch from one cam- 
era to the other, maintaining a con- 
stantly uniform picture on the moni- 
tor without tearing of the picture. 
Used with video tape recorders, the 
SG -1 provides the necessary stability 
to produce "stop action" and "slow 
motion." 

The SG -1 employs solid -state 
circuitry throughout. Advanced IC's 
are used to stabilize the synchro- 
nized waveform to assure a clear, 
strong picture. The compact and 
light -weight SG -1 provides hori- 
zontal and vertical drive outputs. 
Threaded output terminals from the 
case provide positive contact with 
the camera cables. The terminals ac- 
cept type "F" cable connectors. 

..11.01 
(67) 

Production of the new 6000 se- 
ries high -resolution, closed- circuit 
television system has been an- 
nounced by Cohn Electronics, Inc. 

Designed primarily for applica- 
tions which demand a high picture 
detail, the basic system consists of 
a Model 6100 television camera and 
6800 camera control unit. 

The solid -state 6100 camera is 
available in 8 MHz, 16 MHz, or 
32 MHz video bandwidths and can 
provide vertical center picture reso- 
lution up to 825 lines with its f- 
inch separate mesh v i d i c o n tube. 
With a horizontal scan rate up to 
1225 lines, the camera is capable 
of generating a television picture 
that exceeds the clarity seen on a 

typical home receiver. 

BROADCAST ENGINEERING 
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Picture fidelity is the result of a 
low -noise hybrid preamplifier and a 
wide range automatic sensitivity cir- 
cuit. The camera measures approxi- 
mately 15' inches in length, 71/2 

inches in width, 5 inches in height, 
and features transistor and inte- 
grated circuit design. Its circuitry is 
mounted on accessible plug -in cards 
contained in a high -strength, cast 
aluminum -alloy housing. 

The camera control may be sta- 
tioned as far as 2000 feet away from 
the camera and is housed in a dual - 
compartment rack -mount enclosure 
which occupies only 51 inches of 
vertical rack space. The enclosure 
will accept either dual camera con- 
trols, or a single camera control and 
control panel. 

(68) 

Comrex has announced the avail- 
ability of their latest innovation, the 
model 7029 Studio Wireless Micro- 
phone System. 

The new unit operates in the 152 
to 174 MHz frequency range. Both 
transmitter and receiver are crystal 

controlled, and the transmitter power 
output is 250 milliwatts. 

Comrex also currently is ready 
with their model 1036 10 watt mon- 
itor amplifier. This unit operates 
directly with input levels of -36 
dBm to +40 dBm, and no external 
pads are required. Completely self - 
contained, no external power supply 
is needed and the unit is short cir- 
cuit protected. 

(69) 

A new Colorgard meter for set- 
ting the white display of color moni- 
tors or receivers to the same color 
temperature (chromaticity) has been 
developed by Gardner Laboratory 
and will be marketed by Television 
Equipment Associates. 

The instrument is not calibrated 
in color temperature values but in 
arbitrary RGB values. This enables 
the operator to correct for any 
change deviation in the phosphor 
make -up of the same or different 
kinescopes. This capability is of par- 
ticular interest to TV networks and 
stations where color monitors and 
kinescopes would be non -uniform 
with respect to monitor model, kine- 
scope phosphor and kinescope age. 

The basic unit is self -contained 
and may be used alone. Its dimen- 
sions are 131/2' x 31/2" x 7" and 
weight 81 pounds. A sensing 
probe. which stores in the back of 
the instrument, attaches to the face 
of the kinescope with a suction cup. 
Three silicon photodetectors view 
red, blue or green light from the 
kinescope through specially selected 
narrow -band interference filters. The 
probe may be positioned on the kine 
to look at one single NTSC color 
bar or one step of a gray scale. 

Three null -type meters on the 
front of the instrument show a si- 
multaneous indication of the correct- 
ness of the ratio of red-to- blue -to- 
green phosphor emissions. 
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with Greenlee punches 
Here's the simple speedy way to cut smooth 
accurate holes in metal, hard rubber, plas 
tics, epoxy, etc. 
Save hours of hard work ... punch clean, true 
holes in seconds for sockets, controls, meters. 
and other components. Easy to operate. Simply 
insert punch in a small drilled hole and turn with 
a wrench. For use in up to 16 -gauge metal. Avail- 
able at!eading radio and electronic parts dealers 

0 DIVISION Or car raur OS CO 

1866 Columbia Avenue, Rockford, III. 61101 
A U, of F..CNI O CNOO.N,O., =(1p 
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GREENLEE TOOL CO 

ANY WIRE, ERE. 
Coaxial and RF cable connectors for any place 
you need them ... and direct sales and assistance 
anywhere in the U.S.A. Over 30,000 other wire 
connecting products from #26 AWG to 1000 MCM. 
Talk to us about your connecting problem or write 
for free Terminal and Connector Handbook. 
American Pamcor, Inc., Valley Forge, Pa. 19481 

AMERICAN PAMCOR 
A SUBSIDIARY OF 
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TELCOMP'S NEW 

IC...OP AMP 

AUDIO D. A. 

BREAMS THE 

COST BARRIER... 

Model A -100 

6 OUTPUTS 

+20 DBM EACH 

60 DB ISOLATION 
BETWEEN OUTPUTS 

20 DB GAIN FOR 

UNITY ADJUSTMENT 

MEETS OR EXCEEDS 
EVERY PROFESSIONALLY 
RECOGNIZED AUDIO 
STANDARD 

12 UNITS REQUIRE 
ONLY 5)/4" RACK 
SPACE 

PRICE under S115.00 

RACK FRAME 
Model CF -300 
(accepts 12 Model A- 100's) 

POWER SUPPLY 
Model PS -600 

ADA -7 PACKAGE 
consisting of 

12 Model A -100 
1 POWER SUPPLY P -600 
1 RACK FRAME CF -300 

For more details write cr call: 

TELCOMP 
MANUFACTURING 

A 01/'/5/04 OI ¡étlIISION A0 COMRUIER CORPORATION 
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PEO PIE 
E 

The American Women in Radio 
and Television, Inc., has presented 
Dr. Peter C. Goldmark, president 
of CBS Laboratories, its Interna- 
tional Silver Satellite Award for out- 
standing contributions to the field 
of communications. 

The award was made by Mary 
Dorr, president, at the AWRT na- 
tional convention in Houston, May 
3. 

Dr Goldmark, who set the wheels 
in motion for the long -playing rec- 
ord, color television and, more re- 
cently, the Electronic Video Record- 
ing (EVR), holds more than 150 
patents for inventions relating to 
communications technology. He de- 
veloped the long- playing record 20 
years ago, and is responsible for 
the first successful color television 
broadcast system. His field- sequen- 
tial system beamed America's first 
color coverage of the moon to 
worldwide television audiences from 
aboard Apollo 10 during its orbital 
moon flight. 

The Hungarian -born physicist 
spearheaded the development of 
electronic video recording which 
makes it possible for the first time 
to play prerecorded programs over 
ordinary television sets. 

The International Satellite Award 
is given for outstanding accomplish- 
ments in or contributions to the field 
of broadcast communications 
through artistic, scientific, sociologi- 

cal, cultural or humanitarian efforts, 
Miss Dorr said. It was given for the 
first time last year to Bob Hope for 
his humanitarian contributions to 
American servicemen during World 
War II, and the Korean and Viet- 
nam Wars. 

"Dr. Goldmark, who is renowned 
for his scientific achievements, has 
been singly responsible for the cul- 
tural and entertainment enrichment 
of millions of people," Miss Dorr 
said. 

Harold P. Westuran, nationally 
known technical editor and expert 
in electronics standards, retired re- 
cently after 24 years of service with 
International Telephone and Tele- 
graph Corporation. 

Westman's interest in electronics 
dates from his early years. As a 
youth he held both commercial and 
amateur licenses as a radio opera- 
tor and he acquired experience in 
telegraph communications, vacuum 
tube manufacture, and telephone- 
exchange installation. 

He served from 1926 to 1929 
on the editorial staff of QST, the 
amateur radio operators' journal, 
published by the American Radio 
Relay League, becoming technical 
editor in 1928. In 1929, he joined 
the headquarters staff of the Insti- 
tute of Radio Engineers, now the 
Institute of Electrical and Electron- 
ics Engineers. After serving briefly 
as assistant secretary, he became 
national secretary of the IRE in 
1930. 

For 40 years, he has contributed 
to engineering literature as an au- 
thor and editor. He is a Fellow of 
the Standards Engineers Society and 
a Senior Member of the Institute of 
Electrical and Electronics Engi- 
neers. 

SATISFACTION GUARANTEED! 
WE'RE GROWING! 

WE'VE MOVED 
New Plant! 

New Address! 
New Phone! 

Professional Head Replacements for Ampex, Magnecord 
Write for details 

MINNEAPOLIS MAGNETICS, INC. 
8125 Pleasant Avenue, South Minneapolis, Minnesota 55420 

(612) 884 -7393 
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Richard E. Hill has been ap- 
pointed television consultant to a 
newly formed broadcast equipment 
group of Electronic Engineering 
Company of California (EECO). 
According to John S. Baumann, 
broadcast equipment manager, Hill 
will be involved in the promotion of 
EECO's "ON TIME' video tape 
editing and control equipment. as 
well as development of new prod- 
ucts for the broadcast industry. 

Hill has been involved in various 
technical areas of radio and tele- 
vision for twenty -five years, the last 
fifteen years with the Col unibia 
Broadcasting System, Television 
City, Los Angeles. 

Aaron D. Allen has been pro- 
moted to chief engineer with 
WATU -TV, channel 26, Augusta, 
Ga. He was formerly a member of 
the engineering staff. He succeeds 
J. W. Bears who has resigned to 
take a position with The Ampex 
Corp. in Little Rock, Ark. 

Richard L. Geismar has been 
elected president and a director of 
Reeves Broadcasting Corporation, 

PD SERIES 

PULSE DISTRIBUTION 

AMPLIFIERS 

MOM 
Six 75 ohm Outputs 

Irput -Pulse Level Meters 

Full Front Panel Operation 

PD Series Pulse Distribution Ampli- 
fiers provide six outputs and feature 
unique input -pulse level meters per- 
mitting continuous recognition of 
pulse deterioration even though the 
regenerated output pulses may not yet 
be affected. Exceeding all NTSC color 
and monochrome specifications, the 
units also feature full front panel 
monitoring of all input and output 
cables, notation cards for routine; 
records, and low input pulse accept- 
ability. 

APPLIED ELECTRO 
MECHANICS, INC. 
2350 Duke Street 
Alexandria, Virginia 22314 
Phone: (703) 548 -2166 
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it was announced recently by Haz- 
ard E. Reeves, chairman of the 
board. 

Geismar will assume full operat- 
ing responsibility for Reeves and its 
subsidiary companies. 

Robert M. Reed, Director of the 
Hawaii Educational Television Net- 
work, Director of Educational Tele- 
vision Broadcasting, and Associate 
Professor of Education, both the 
University of Hawaii, Honolulu. 
has been named Director of the Ed- 
ucational Television Stations Pro- 
gram Service in Bloomington, In- 
diana. He will assume his new duties 
August 15. He succeeds David H. 
Leonard. now Director of the Penn- 
sylvania Public Television Network. 

Sonderling Broadcasting Corpora- 
tion has appointedAlan Henry to the 
position of executive vice- president 
and chief operating officer, it was 
announced recently by Egmont Son - 
derling, president. 

In the newly formed position, 
Henry will have overall responsi- 
bility for the day -to -day activities 
of the diversified communications 
company and will report directly to 
the president. 

Election of Albert E. Cookson as 
a senior vice -president of Interna- 
tional Telephone and Telegraph 
Corporation was announced recently 
by Harold S. Geneen, ITT chairman 
and president. 

Cookson, who has served as vice - 
president and general technical di- 
rector of the Corporation since June, 
1968, has been at ITT's New York 
headquarters since February, 1965. 

Cookson holds a bachelor's de- 
gree in electrical engineering from 
Northeastern University and a mas- 
ter's degree in electrical engineering 
from M.I.T. 

He is a member of the Tau Beta 
Pi and Sigma Xi engineering and 
scientific honorary societies and a 

Fellow of the Institute of Electrical 
and Electronics Engineers. 

Alfred L. Ladage, formerly an elec- 
tronics engineer for NBC Interna- 
tional Ltd. in Saudia Arabia and 
director of engineering at XYZ 
Television in Grand Junction, Colo. 
has joined the staff at College of 
the Desert in Palm Desert, Cali- 
fornia as technical supervisor of Au- 
diovisual and Broadcast Services. 

accurate 
record... 

of every 
broadcast minute 
Only SoundScriber records magneti- 
cally on compact, reusable two inch 
tape which is time -imprinted for con- 
venient logging. Only SoundScriber 
gives you 24 hours of continuous 
recording on small, easily- stored 
tape reels. 

Broadcasters prefer SoundScriber, 
because any recorded segment 
can be located and played back in 
seconds ... commercials can be re- 
peated immediately, with complete 
accuracy. 

SoundScriber is economical, easy 
to install, easy to operate ... "snail - 
pace" speed provides trouble -free 
operation. Records, reproduces, tran- 
scribes ... it's the broadcaster's ideal 
audio -logging system. Send today for 
complete details. 

THE 

SOUNDSCRIBER 
CORPORATION 

680 THIRD AVE. WEST HAVEN. CONN. 06516 

Please send free Recorder Literature 

Name Title 

Station or Company 

Address 

City or Town State Zip 
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C-7 

ñ -3 DATA 

73. ALLEN AVIONICS, INC. - 
Precision delay lines, L -C fil- 
ters and passive laboratory in- 
struments are detailed in a new 
12 -page brochure P12. A wide 
variety of custom -built and 
stocked delay lines and filters 
are covered with descriptions, 
specifications and charts. Also 
included is the newly introduced 
Spiradel miniature fixed delay 
line. 

74. AMERICAN ELECTRONIC 
LABORATORIES, INC. -Lit- 
erature is now available on the 
VHFA -20 communications am- 
plifier. A 1.000 watt broadband 
amplifier, the unit has only one 
tube and is tunable over the 
range of 20 -76 MHz. The am- 
plifier allows frequency change 
in less than two minutes and 

SPOT MASTER 
Tape 

Cartridge 
Racks 

KM-100 

from 
industry's 
most comprehensive 
line of cartridge tape equipment. 

Enjoy finger -tip convenience 
with RM -100 wall -mount wood 
racks. Store 100 cartridges in 
minimum space (modular con- 
struction permits table -top 
mounting as well) ; $45.00 per 
rack. SPOTMASTER Lazy 
Susan revolving cartridge wire 
rack holds 200 cartridges. Price 
$145.50. Extra rack sections 
available at $12.50 
Write or wire for complete details. 

BROADCAST ELECTRONICS, INC. 
8800 Brookville Road 

Silver Spring, Maryland 
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can be used for Class A1, A3, 
and F1 modulation. 

75. AMPEX CORP. -A brochure 
describing Ampex broadcast 
television switching and control 
systems is available. The cus- 
tom -built systems may be either 
computer or manually con- 
trolled, and are designed for use 
by television stations, networks 
and teleproduction houses. Bul- 
letin V240. Also, a brochure 
describing the VR -660C port- 
able color videotape recorder 
for closed circuit television pro- 
duction and monochrome 
broadcaster use is available. 
The recorder is designed for 
color recording and editing in 
education. industry, business, 
military, medical and CATV 
applications. 

76. APPLIED RESEARCH INC. 
-The latest developments in a 
line of telemetry components 
and modules are described in 
a new catalog. The publication, 
"L and S Band Telemetry Com- 
ponents," lists specifications of 
a wide range of units including 
amplifiers, multicouplers, filters, 
converters and multipliers. 

77. BELL AND HOWELL -New 
literature is ready on Bell and 
Howell's color closed- circuit 
television film chain. The bro- 
chure explains the operation of 
the film chain system and de- 
scribes basic features of the 
camera, projector, pedestals and 
multiplexer. Brochure No. 
26730. 

78. DIALIGHT -A new catalog 
sheet, designated as S -181, of- 
fers data highlighting features of 
all six Dialight Readout series. 
Described are incandescent and 
neon readout modules for 6V 
AC -DC; 10V AC -DC; 14 -16V 
and 24 -28V AC -DC; 150- 
160V DC and 110-125V AC 
circuits. Specifications are given 
for numeric readouts having 
3/4" and 1 -1/32" high charac- 
ters and auxiliary caption mod- 
ules. 

79. DIELECTRIC COMMUNI- 
CATIONS -A new 72 -page 
application manual is now 
available from this division of 
Sola Basic Industries. The man- 
ual provides detailed design 
data for selecting coaxial com- 
ponents such as rigid transmis- 
sion line and accessories for :2F 
sub -systems operating in fre- 
quency ranges up to 7000 MHa 
at up to several megawatts peak 
power. Diagrams, graphs and 
product photos are included in 
this manual. No. 70 -1. 

Also available from Dielec- 
tric is a 58 -page application 
manual, 70 -2, which contains 
their complete line of WR -650 
through WR -2300 large wave - 
guide and Waveguide compo- 
nents. 

80. ELECTRONIC INDUSTRIES 
ASSOCIATION -A new Rec- 
ommended Standard and three 
Joint Electron Device Engineer- 
ing Council publications are 
available from the EIA Engi- 
neering department: RS -36I, 
Feed -Through Radio Interfer- 
ence Capacitors Paper, Film 
and Paper /Film Dielectric; 

TV Color Remotes! 

SPECTRAL 
Color Temperature 
and Footcandle 
Meter. 
Now you can measure 
both intensity and 
color temperature 
with one meter! 
It's portable and direct -reading! 

Kelvin Scale: 0 to 7000 K, ± 50 K 

Illuminance Scale: 0 to 1000 
footcandles, -!- 10% 

For complete illustrated brochure and 
prices, write 

PHOTO RESEARCH corp. 
"Photometric Instruments for Science 

and Industry" 
3000 N. Hollywood Way 

Burbank, California 91502 (213) 849-6017 
Please send me your Spectra CT Brochure 

Name 

Address 

City 

State Zip 
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JEDEC Publication No. 69, 
proposing preferred lead ar- 
rangement for quadruple- triode 
junction field -effect transistors 
using flat pack JEDEC outlines 
TO -84 through TO -88; JEDEC 
Publication No. 70, "Recom- 
mended Practice on X- Radia- 
tion Detection and Measure- 
ments for Microwave Tubes;" 
and JEDEC Publication No. 72, 
"Recommended Practices for 
Conversion of U.S. to Metric 
Dimensions for Color and Mon- 
ochrome Cathode Ray Tubes 
and Their Component Parts." 

81. ERIE TECHNOLOGICAL 
PRODUCTS, INC. -A new 
distributor catalog, 32 pages, 
covering all electronic compo- 
nents stocked by the company, 
has been published. Illustrated 
with photos, diagrams and 
charts. 

82. GATES RADIO CO. - Two 
technical papers of current in- 
terest to broadcasters and par- 
ticularly engineers are available. 
W.J. Kabrick, engineer coordi- 
nator for audio at Gates, de- 
scribes the new generation of 
audio control devices in a book- 
let called, "Audio Signal Proces- 
sing by Means of AM /FM Lim- 
iters and AGC Amplifiers." The 
second paper is titled, "Suscep- 
tibility of the Open -Delta Con- 
nection to Third Harmonic and 
Transient Disturbances," was 
compiled by Daniel R. Dening, 
RF systems designer engineer. 

83. GENISCO TECHNOLOGY 
CORP. - Operating character- 
istics of a new, inverse high pass 
filter are described in a data 
sheet available from the Com- 
ponents Division. Dimensional 
drawings of two configurations 
of the model HP 322 are pro- 
vided. Also included is a sche- 
matic of a typical application 
circuit and a chart showing typ- 
ical frequency response curve in 
decibels over the range from 10 
Hz to 1.0 MHz. 

84. HARVARD INDUSTRIES, 
INC. - Frequency Engineering 
Laboratories, division of HI, 
Inc. has available an applica- 
tion note 691 which describes 
in detail how the HP8614A sig- 
nal generator can be used in 
conjunction with an FEL 130A 
stabilizer to generate signals 
with stability and purity nor- 
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mally associated with synthe- 
sizers. 

85. HEWLETT- PACKARD -A 
new 3 -page application note 
from the company describes the 
alignment of A2A local tele- 
vision video loop equalizers and 
the equipment necessary for do- 
ing the job. Application Note 
114 discusses the characteris- 
tics of coaxial cable losses and 
kinds of equalization needed to 
compensate video signals for ca- 
ble losses. 

86. JERROLD -A new literature 
piece is ready describing trans- 
mitting equipment for instruc- 
tional television fixed service 
(ITFS) systems. 

87. KALART -Large Screen TV 
Projector brochure illustrates 
and describes the Kalart Tele- 
Beam large screen TV projec- 
tor. Used in educational TV 
and Instructional TV systems in 
education, medicine, industry. 
entertainment, and multimedia 
A -V systems, Tele -Beam re- 
ceivers and projects closed cir- 
cuit television inputs from TV 
cameras, video tape recorders. 
or "off- the -air" broadcasts. 

88. MOTOROLA INC. -Motorola 
S1315A Frequency Calibrator 
is the title of a new brochure 
on the company's instrument. 
The 4 -page brochure describes 
this new solid -state device 
which, for calibration purposes, 
generates a spectrum of precise 
frequencies from 100 kHz to 
500 MHz covering mobile and 
aircraft bands. 

89. NATIONAL BUREAU OF 
STANDARDS - Periodicals 
available are "Technical News 
Bulletin," Vol. 53, No. 4, April 
1969, and "Journal of Research 
of the National Bureau of Stan- 
dards," issued as Sections A. 
B, and C. Section A is entitled 
Physics and Chemistry "; Sec- 
tion B "Mathematical Sci- 
ences"; and Section C "Engi- 
neering and Instrumentation ". 
Several other non -periodicals 
are available also. 

90. NATIONAL SEMICONDUC- 
TOR CORP. - An operation 
amplifiers specification guide is 

available, providing basic speci- 
fications on the line of military 
and commercial integrated cir- 
cuit op amps. 

Operating 
Remote Control? 
Be safe and sure! 

41111111110111111 
OMB 

V 

wthe ALL 
AM RF AMPLIFIER 
FROM WILKINSON! 

Features of the Model TRF 1A: 

VERY LOW DISTORTION AND 
CARRIER SHIFT 

BROAD GAIN CHARACTERISTICS 
EXTREME STABILITY 
EXCELLENT SELECTIVITY 
ULTRA LINEARITY 

PRICE: $395 
For comp ele details write 

ac_ 
ELECTRONICS, INC. 

1937 MacDADE BLVD. W00DLYN. PA. 19094 

TELEPHONE (215) 8745236 8745231 
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Model CBG -1 

COLORED/BLACK BURST 

GENERATOR 

MUM 
Provides Black Burst or Colored 
Screen 

Full 360° Subcarrier Accommodation 
Two Outputs 
Only 13/4" High 

The CBG1 Colored /Black Burst Gen- 
erator lets you go to red, green, blue 
or any other hue by generating a 

syrthetic color video signal. A single 
control knob permits selection of black 
burs. or variable hue screen. The 
CBG -1 provides adjustable burst, sync, 
minimum blanking, luminance, chro- 
minance and hue, and allows the color 
signal to be used as background for 
other material. With all front panel 
controls and monitors, the CBG -1 fea- 
tures full 360° subcarrier phase shift 
and two 75 -ohm outputs within its 
compact 13/4" high configuration. 

APPLIED ELECTRO 
MECHANICS, INC. 
2350 Duke Street 
Alexandria, Virginia 22314 
Phone: (703) 548 -2166 
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Replace 

Mercury 
Vapor 

Tubes 

Directly 
with 

Silicon Rectifier 
Stacks! 
Because... 
;] Only non -encapsulated WILKIN- 

SON Silicon Rectifiers can be re- 
paired in seconds with low -cost 
replacement diodes! 

Exclusive "GO, NO GO" indicator 
automatically warns when the re- 
verse leakage of any diode is in 
excess of 50 microamps. 

Only WILKINSON Silicon Rectifi- 
ers are available in a complete 
tube replacement range of from 
866 to 857B. 

WILKINSON Silicon Rectifiers 
function in ambient temperatures 
of from - 85 F to +158 F. 

No more filament heat and conse- 
quent filament burnout ... lower 
power cost and reduced hum, too. 

No warm up time is necessary ... 
instantaneous operation! 

Just plug in WILKINSON Silicon 
Rectifiers... no re- wiring is 
necessary. 

Only WILKINSON Silicon Rectifi- 
ers are fully guaranteed and have 
a safety margin well in excess of 
tube rating. 

For complete details write today to: 

WILKINSON 
ELECTRONICS, INC. 

1937 MACDADE BLVD. WOODLYN, PA. 19094 

TELEPHONE 1215) 8744236 874 -5237 
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91. POMONA ELECTRONICS, 
CO. - The company has an- 
nounced publication of the 1969 
general catalog of electronic test 
accessories. The new catalog is 

52 pages and contains 375 
products, 78 of which are new 
to the line this year. The cata- 
log provides complete engineer- 
ing information on all items. 

92. RCA - "Solid -State Ballasting 
of Mercury -ARC Lamps," ap- 
plication note AN -3616 is avail- 
able. Also published are "AC 
Voltage Regulators Using 
Thyristors," application note 
AN -3886. and "UHF Power 
Generation Using RF Power 
Transistors," application note 
AN -3755. 

93. SPRAGUE ELECTRIC - 
Thin -film hybrid microcircuits 
for D -to -A applications are fea- 
tured in a new technical paper, 
TP 69 -1. The paper gives char- 
acteristics and applications of 
standard thin film hybrid mi- 
crocircuits for these applications 
as well as date on tantalum ni- 
tride and nickel chromium re- 
sistor networks on silicon sub- 
strate used in the converters. 

94. THOMAS & BETTS CO. -A 
new 4 -page illustrated bulletin 
(500.3) has just been published, 
describing the newly designed 
Connecto -Blok solderless dis- 
connect system for high density 
wiring. 

188. TURNER CO. -A 20 -page 
catalog describing the Turner 
line of microphones, including 
several recently developed 
models, is now available from 
the company, a subsidiary of 

Conrac Corp. Included in the 
catalog are professional cardi- 
oid dynamic, mobile and tran- 
sistorized mobile, base station, 
paging public address and tape 
recording microphones. Cata- 
log number 2520. 

95. UNITRODE -New is a 4 -page 
data sheet. T160, on the com- 
pany's new line of miniature 
high- current controlled-ava- 
lanche aluminum -case rectifier 
assemblies called the MAG- 
NUM Series. 

189. VIKING INDUSTRIES, INC. 
-A new, updated 12 -page, 
two-color catalog is ready. It 
provides design, performance 
and assembly data in easy-to- 
read form on Viking's Snap - 
lock (standard) and snap -E- 
lock (environmental) minia- 
ture circular connectors which 
feature i+20 contacts in high 
density patterns. 

96. WARNECKE ELECTRON 
TUBES, INC. -A comprehen- 
sive description, complete with 
electrical and mechanical speci- 
fications and range of character- 
istics for equipment designs of 
a new, miniature M -type Car - 
cinotron RW -700 with a typical 
output of 100 watts nominal 
over frequency range of 15 to 
18 GHz, is provided in a 4- 
page data sheet. 

97. WESTINGHOUSE - The new 
20 -page semiconductor con- 
densed catalog describes the in- 
dustry's widest variety of power 
semiconductor devices ranging 
Also, a brochure describing 
high -speed directional relays is 
ready. Complete application in- 
formation is given. 

'ápid-Q 
Trtpe 

>artr2dge 
equipment 

Automatic fast -forward rapid cue - minimizes wait between messages 

Exceeds all NAB standards 

Full logic switching - without relays 

Stereo or monaural 

Latest integrated circuitry - 
most compact recorder - 
reproducer available 

Proven servo-controlled drive 

Desk -top or rack -mount 

VISUAL ELECTRONICS CORPORATION 
356 W. 40th St., New York, N. Y. 10018 (212) 736 -5840 

BROADCAST ENGINEERING 
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Collins Radio Company 16 

Davis & Sanford 48 

Electro -Voice Inc. 37 

Fairchild Recording Equip. Corp. 57 

Filmline Corp. 43 
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The Grass Valley Group, Inc. 53 
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Industrial Electric Reels, Inc. 46 

International Nuclear Corp. Cover 3 

Dampro Antenna Company 52 

Mincom Div., 3M Company 54 

Minneapolis Magnetics. Inc. 66 
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Nortronics Company, Inc. 58 

Philips Broadcast Equip. Corp. 44 -45 

Photo Research Corp. 68 

Power Optics, Inc. 59 

RCA Commercial Electronic Systems 
Broadcast Div. 34 -35 

Riker Video Industries Cover 2 

Rupert Neve & Co. Ltd. 47 

Shure Brothers Inc. 17 

Sound -Scriber Corp. 67 

Sparta Electronic Corp. 22 

Spotmaster 8 63, 68 

Stanton Magnetics, Inc. 21 

Superscope, Inc. 12 

Taber Mfg. & Eng. Co. 62 

Tape -Athon Corp. 64 

Tapecaster (TCM) 10 

Tech Laboratories, Inc. 7 

TeleMation, Inc. 9 

Telemet Company Cover 4 

Television & Computer Corp..........49, 66 

Thor Electronics Corp. 60 

Professional Services 

- - - - - - - - - 
Equipment for Sale 

AM or FM Audio P.O.P. forni kit $1.50 
postpaid. Broadcast Service Co., Box 2605. 
Corpus Christi. Tex. 78403. 2 -69 -tf 

FRANK A. ZOELLER 

TELEVISION SYSTEMS 
CONSULTANT 

20 Years Experience 

CoAx TRANSFER SWITCHES -3!é " An- 
drews 6720 50 ohm -Unused. $500.00 each, 
Sierra -Western Elect. Co.. Oakland, Cal. 
94607. Phone 415- 832 -3527, 3 -69 -tf 

Surplus audio and video patch panels and 
Box 366 San Carlos. Cal. 94070 patch cords. 500 to 500 ohm repeat coils 

14151 593 -1751 flat to 20.000 cycles Send for list. Gulf 
Electro-Sales, Inc.. 6325 Beverly Hill. 

VIR JAMES 
CONSULTING RADIO ENGINEERS 
Applications and Field Engineering 

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

DENVER, COLORADO 80206 
Member AFCCE 

TWX 910 -931 -0514 

CAMBRIDGE CRYSTALS 
PRECISION FREQUENCY 

MEASURING SERVICE 
SPECIALISTS FOR AM -FM -TV 

445 Concord Ave. Phone 876 -2810 
Cambridge. Mass. 02138 

JAMES C. McNARY 
Consulting Engineer 
National Press Bldg. 
Washington 4, D.C. 

Telephone District 7 -1205 
Member AFCCE 

JOHN H. MULLANEY 
and ASSOCIATES 

Suite 71, 
1150 Connecticut Ave., N.W. 

Washington, D. C. 20036 
Phone 202 -223 -1180 

Member AFCCE 

ROSNER TELEVISION 
SYSTEMS 

ENGINEERS - CONTRACTORS 

29 South Mall 
Plainview, N.Y. 11803 

(516) 694.1903 

Classified 

Advertising rates in Classified Section are 
130 per word, each insertion, and must be ac- 
companied by cash to insure publication. 

Each initial or abbreviation counts a full 
word. T peer casr words. 30e each. 

Visual Electronics Corp. 

Ward Electronic Industries 
Wilkinson Electronics. Inc. 

Xcelite, Inc. 

July, 1969 

4 69, 

70 

5 

70 

61 

Minimum classified charge, $2.00, 

For ads on which replies are sent to us for 
forwarding, there is an additional elsarge of 
$3.00 to cover department number, etc., which 
is printed in advertising copy, and processing 
of replies. 

Classified columns are not open to adver- 
tising of any products regularly produced by 
manufacturers unless used and no longer 
owned by the manufacturer or a distributor. 

Houston. Texas 77027. 4- 69 -12t 

NEW COLLINS TT 400/200 TURN- 
TABLES -Due to the acquisition of QRK 
by CCA Electronics. it has been mu- 
tually agreed. QRK will no longer manu- 
facture these turntables for Collins, QRK 
has available a limited number of these 
turntables at 10'; discount with full war- 
ranty. QRK will maintain a complete in- 
ventory of parts for Collins TT 400 200 
Turntables. Contact QRK (209) 251 -4213 
or your CCA Area Representative: CCA 
Electronics Corporation. 716 Jersey Ave- 
nue. Gloucester City. New Jersey. (609) 
456 -1716. 7 -69 -2t 

400 ft. guyed TV tower FREE, Type G36 
Stainless. Must be dismantled and moved 
from location in Fresno. Contact R. Por- 
ter. KMEX -TV. Los Angeles- 213 -466 -8131, 

7 -69 -1t 

Equipment Wanted 

Wanted: Thordason T5C61 Modulation 
choke 60 henry 1.1 Ampre 35.000 volt in- 
sulation, or equivalent. for Gates BC5A 
transmitter. DC resistance 100 Ohms. 
State condition and price. Write or call 
Norman Sartain. KTHT, 2100 Travis. 
Houston, Texas 77002. 713 -224 -6226. 

7 -69 -1t 

AMPEX VR1100 MONOCHROME RE- 
CORDER with Intersync, processing am- 
plifier and AMTEC. P.O. Box 3335, 
Orange, Calif. 92665. 7 -69 -1t 

Training 

To advance in electronics, knowledge and 
ability are required. Grantham offers 
correspondence and resident instruction, 
in depth, leading to the degree of Asso- 
ciate in Science in Electronics Engineer- 
ing. G. I. Bill approved. Credit for pre- 
vious training and experience allowed. 
Free Catalog. Write: Dept. E -2, Grantham 
School of Electronics, 1505 N. Western 
Ave., Hollywood. California. 90027. 6 -67 -tf 

First phone through tape recorded lessons 
at home plus one week personal instruc- 
tion in Washington. DC. Atlanta. Boston. 
Detroit, New Orleans Minneapolis. Se- 
attle, Denver. Portland. Los Angeles. 
Proven results. Our 17th year teaching 
FCC license courses. Bob Johnson Radio 
License Preparation. 1060D Duncan. Man- 
hattan Beach, Calif. 90266. Phone 213- 
379 -4461. 1 -69 -tf 

Help Wanted 

IMMEDIATE OPENINGS: Qualify for any 
of the following positions: RCA CCTV 
Equipment, monochrome or color. TV Sys- 
tems Engineers - Maintenance Techni- 
cians - Video Engineers - to work in either 
New York. New Jersey or California area. 
Write: RCA Rep., 1559 Jericho Tpke.. New 
Hyde Park, New York 11040. tf 

Immediate openings for First Class li- 
censed technicians in TV master control 
room. Also Stereo FM under construction. 
Four season recreation. Write: Chief En- 
gineer. WVNY -TV, Box 22. Burlington. 
Vermont 05401. 6 -69 -2t 
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ENGINEERING ADVISORS 
FOR 

TELEVISION NETWORK 
Avco Corporation requires the services of several highly qualified 
television broadcasting engineers for immediate overseas as- 
signment. Applicants must be capable of serving at a high staff 
position within a government agency. Persons selected will be 
principal advisors to a foreign government agency responsible 
for the operation and maintenance of a government owned and 
operated television network. Applicants must be qualified in all 
phases of television station operation, maintenance, system en- 
gineering and programming. Salary, bonus and living allowance 
equals $35,000.00 per year. Please send resume in confidence to: 

AVCO 
Corporation 

P. O. Box 41300 
Cincinnati, Ohio 45241 

(An equal opportunity employer) 

Job Headquarters for all Radio and Tele- les. California 90005. Telephone DU 8- 
vision Engineers. Immediate openings ex- 3116. By Broadcasters -For Broadcasters. 
ist in 9 western states and elsewhere for 11 -68 -tf 
qualified engineer and technical person- 
nel. All categories from trainees to ex- 
perienced transmitter maintenance. chief. 
assistant chief. live color video mainte- FIRST -CLASS TICKET, capable of main - 
nance and technical operations. Send us tenante and short announcing shift. Will 
your complete resume now. The AMPS later become chief. Lowell Jack. KMAN. 
Agency. 3924 Wilshire Blvd.. Los Ange- Manhattan. Kansas. 913 -776 -4851. 7 -69 -2t 
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If you ignore it, 
maybe it'll go away. 

And other 
famous cancer legends. 

"What I don't know can't 
hurt me." "Never sick a day 
in my life." The list of ex- 
cuses is endless. We don't 
need any more slogans like 
these. Annual checkups can 
help save thousands more 
every year Help yourself 
with a checkup. And others 
with a check. 
American Cancer Society 
T1IS S^a" _.NTn"v,Er, BY r,:E Pu9LISNER 
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The famous ,q 
video /pulse 
distribution amplifier 

with differential input. 
x- The liisl trans storized d stribut on / anJllher to be 

commercially available 
-,c- More in use tFan any other model in tFe world 
* Over 1,000 in use by a major elevision network 
:: In use at almost every TV s-aticn in the nation 

Hundreds in use by telephone _ompan es 

Has a one year guarantee (never breaks down aiyway 
$295.00 FOE Nashville 

INTERNATIONAL 

¡NUCLEAR CORP. 

INTERNATIONAL NUCLEAR CORPORATION 
608 Norris Avenue . Nashville, Tennessee 37204 615-254-3365 

New catalog sent on request. 
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Telemet's Chroma Keyer 
gives you a clean, fine 
edge picture every time 

The solid State Telemet 
Chroma Keyer Model 
3604 -Al permits the use of 
color signals for producing 
reliable video insert keying 
in conjunction with special 
effects equipment. 
Primarily, the Model 3604 -Al 
color keys for color video. 
The Chroma Keyer 
combines red, green and 
blue camera signals to form 
a single keying signal. This 
keying signal is based on 
differences in hue and 
saturation rather than on 

:. 
differences in luminance. It 
is a simple matter to select 
a background color that is 
not contained in the subject. 
The Chroma Keyer provides 
maximum separation 
between the background 
color and all other colors. 
The result in the special 
effects amplifier is that the 
subject or insert is cleanly 
keyed in. 

In addition, Telemet's 

3 
Chroma Keyer also can be 
used for color keying for 
monochrome video, and 
monochrome keying. Look 
sharp ... be sharp ... get in 
touch with Telemet today. 

a division of GEOTEL, INC 
185 Dixon Ave.. Amityville. N.Y. 1170 
Tel (5161 541 -3600 

Better Ideas 
for the Broadcast Industry 

The Clean Scene 

A 

Circle Number 3 on Reader Reply Card 

www.americanradiohistory.com

www.americanradiohistory.com

