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WE DONT CRITICIZE
DTHER PEOPLE'S SWITCHERS

(after all, il took us 24,000 man-hours
to develop on2 that's better!)

AND THE RIKER SWITCHER IS ACTUALLY MUCH BETTER

IN SO MANY WAYS BECAUSE YOU MAY HAVE ALL THE

FEATURES YOU NEED: ADD{TWE/NOM- AODITIVE MIXING.

Any naunber of Cross Poimts, Comp and Non-Comp -« Pluz-in Automation

- Special Effects - New fully automatic fociproof double re-entry system

(patent applied for) ¢ Pictu-e transition in nzn-seconds during the vertical el

interval - Excellent interchannel crosstalb isolation - Excellent phase f "‘.."

i characteristics in c'olor o1eration « Any number of inputs and outputs '

- System completely assemhbled, ~red and tested at factery - Pluglnr ‘J'.,. ~,.J. -

modular constructlon) completely in“erchangeahble units - Easily serviced )
- Replaceahle circuit cards - Modular desizn for compleze system flexi- b % __l

bility allews for future exaansion very econemically - Ultimzte stablhtyr A
- Minirum rack spacéJrugg'Jd consTicion

RIKER INDUSTRIES, 19C. RSN e v tamerer
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The most advanced remote transmitter logging system ever developed.

The AL-TOOR is compatible with any DC metering remote control system
and will do remotely everything the AL-100 does locally.

Write for further detais:

corporation of america

Eastern Division Washington, D.C. Weéstern Division
195 Mass. Avenue 13205 May Court 2921 South 104th St.
Cambridge, Mass. Silver Spring, Md. Omaha, Nebraska

RUST FM STEREO TRANSMITTERS « AUTOLOG « RUST REMOTE CONTROL
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"“VIME 600

Video Tape Recorder
IS THE ONE BEST BUY'!...

VME 600 is the only VIR you can buy
for less than $10,000 that...

Uses a broad tape that permits a band width of better
than 3 mc. (i.e. that gives a picture so clear that it will
not be fuzzy when demonstrated on a 21”7 monitor
instead of a 9” monitor.)

5 Operates with a single plug-in head that precludes any
and all alignment problems. The head is guaranteed
for 500 hours and can be replaced for $25.00.

Pushes the tape into the head instead of pulling the

Consumes tape at less than 80" per second (VME 600
consumes tape at less than 8” per second.)

Can be stopped and single-framed or run in slow

tape around the head drum under tension (which can
cause stretch and distortion.)

Permits a sound track in half a dozen languages (or a

motion in either direction. ; bilingual training tape.)
Runs continuously for more than an hour. ..

and without reversing at that. The VME 600 can assure tape interchangeability if it

is operated at 7.5” per second or it can be slowed down
to 5.1” per second by just turning a switch (for maxi-
mum tape economy where interchangeability is not

VME 600 is the only truly portable VTR. needed.)

No other weighs less than 80 pounds.
VME 600 weighs only 40 pounds.

And the price is only
$2995!
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Elliot, Unger & Elliot,

Division of Screen Gems, Inc.

Relies on the new

FAIRCHILD
ClONSOIRE

A heavy production schedule . ..
demanding clientele a reputa-
tion for quality . . . all these factors
were considered by Elliot, Unger
& Efliot engineers when they de-
signed their new re-mix console.
They examined the equipment field
and their choice was FAIRCHILD,
including the low noise, low dis-
tortion Model 662 Preamplifier; the
663 Compressor; the 661 AUTO-
TEN and the 664 Equalizer

Elliot, Unger & Elliot have found
new versatility and flexibility in
such devices as the FAIRCHILD
AUTO-TEN for noise reduction; the
663 Compressor for over-load pro-
tection and the creation of appar-
ent loudness effects, and the 664
Equalizer for accenting purposes.
FAIRCHILD's Reverberation Sys-
tem...The “REVERBERTRON". ..
provides the answer to Elliot,
Unger & Elliot’s need for acoustic
environmental effects, without ty-
ing up valuable studio space or
allocating a large dollar outlay for
equipment.

The FAIRCHILD modular console
construction concept reduced the
buildup time by months, and re-
duced fabrication costs by thou-
sands of dollars. Why not join the
growing list of film, phonograph
and broadcast studios using FAIR-
CHILD RECORDING EQUIPMENT?

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

FAIRCHILD

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

to the editor

DEAR EDITOR:

In the November 1964 issue of
BROADCAST ENGINEERING, there
appeared an article entitled “Protective
Maintenance at the Studio,” in which the
author offers a4 cure for the problem of
announcers who work too close to the
microphone. 1 feel there is an important
point to be considered if anyone desires
to try this idea.

Mr. Williams advocates replacing the
coupling and/or cathode-bypass capaci-
tors with lower values to provide bass
attenuation in the microphone preampli-
fier. It must be remembered that the an-
nual FCC-required audio proof of per-
formance will be unacceptable when
taken on a console with this modification
for the very reason that the bass at-
tenuation will be obvious. | note that
some console manufacturers even “hand-
pick” certain values for each console
preamplifier in order to provide audio
response as nearly “flat” as possible.

Since the audio proof must include
the entire audio chain of the station,
from the input of the microphone pre-
amplifier to the transmitter output, per-
haps it would be wiser to leave the pre-
amplifier as designed and simply use a
filter between the microphone and the
preamplifier. This would allow easy re-
moval of the attenuating device when
taking the audio proof and would simul-
taneously reflect the true operating
characteristic of the station’s audio con-
sole and system, which is a goal of the
audio proof.

WILLIAM A. KINGMAN

Chief Engineer,
KOWL, Lake Tahoe

Mr. Kingman has brought up an im-
portant point that should be kept in
mind by all station engineers: No equip-
ment modifications should be made that
adversely aftect the required technical
performance of the station. In this case.
the problem may not be as sérious as jt
sounds, at least in the case of AM sta-
tions. The limits for audio response for
these stations are specified only for the
range between 100 cps and 5000 cps.
Thus, strictly speaking, the response be-
low 100 cps could fall off considerably
without resulting in noncompliance with
the Rules. However, as this letter brings
out, the philosophy of not correcting one
wrong thing with another “wrong thing”
is a good one.—Ed.

new SAMS BUUKSQ

Servicing With Dip Meters

by John D. Lenk. The dip meter is one of the most
valuable of test instruments, with virtually unlim-
ited applications in electronics testing. This handy
reference guidebook tells how to use dip_meters to
measure 5:; resonant frequency of an LC circuit
without direct connection to the circuit under test,
and with or without current applied. All of the count-
less applications for dip meters are explained (and
illustrated where necessary). The easy-to-follow text
tells how dip meters will help align receivers; meas-
ure capacitors, inductors, and resonant circuit com-
bipations; check matching of antenna systems;
measure impedance and electrical length of trans-
mission lines; check crystal and filter circuits; make
measurements of capacitors and coils; and serve as
a field-strength meter and SWR meter. This com-
prehensive book about practical dip meter applica-
tions is invaluable to technicians, experimenters,
and hobbyists. 128 pages; 5% x 824", 5295
Order DML-Y, only. .. .............. « 360 &

Frequency Changers

by Irving M. Gottlieb. A unique, one-source hand-
book describing all types of frequency changers.
Covers basic principles of frequency changing; in-
cludes chapters on modulators, frequency multi-
pliers, translators, and dividers; final section covers
commercial circuits using various types of frequency
changers. Places special emphasis on theory and
design; explains mathematics involved. An invalu-
able book for students, designers, and anyone con-
cerned with the operation and maintenance of equip-
ment utilizing frequency changers. 224 pages; ‘495
514 x 834”. Order FCG-1, only. ... ...

Electronic Systems for Convenience,
Satety and Enjoyment

by Edward A. Altshuler. In this new book, the author
forcefully points out to TV-radio technicians, dis-
tributors and manufacturers the need for a new
marketing approach in the electronics industry. He
shows convincingly that electronics markets will ex-
pand rapidly—requiring growing services from tech-
nicians, distributors and manufacturers—as totally
integrated electronic systems are developed and
adopted for entertainment, communications, con-
trol, and special services. He cites striking examples
of how today's electronics technology can be applied
and sold in home, plant, office, school, and hospital.
“Must” reading for everyone with a stake in elec-
tronics. 256 pages: 53 x 84", $495
Order SAS-1, (softbound), only. . . 4

Order SAH-1, (hardbound), only . ..

: ... $595
Acoustical Tests & Measurements

by Don Davis. ’rovides a solid understanding of the
entire subject of acoustical measurements; based on
actual field test work, using commercial equipment.
Contains practical, time-saving solutiona to actual
problems encountered in the field; minimum math
required for understanding. The author is an expert
in this field, and an authority on auditorium acous-
tics. An invaluable book for phone company special
service engineers, plant maintenance engineers,
communications engineers, noise control specialists,
architectural engineers, broadcast engineers and
technicians, hi-fi fans and students. 192 pages. 3495
514 x 814”. Order ADS-1, (softbound), only

Order ADH-1, (hardbound), only . 1

@ SAMS BOOKLIST

Your valuable guide to over
300 authoritative bookscov-
ering every area of electron-
ics and allied subjects.
Check coupon below.

HOWARD W. SAMS & CO., INC.

6.95

1

p Order from :
1 Howard W. Sams & Co., Inc., Dept. BE-M 1
: 4300 W. 62nd Street, Indianapolis, Ind. 46206 :
1 Send me the following books: 1
: [] ADS-1  [J SAH-1 :
B[] ADH-1 [ SAS-1 [0 oML-1  [J FCG1 g
1 | ]
1 [ Send FREE Sams Booklist. $ enclosed g
1 1
EName 1
1 1
1 1
lAddress _ L —— —
1_ L 1
g City State Zip 1
1 1
b mm N CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 = m ull
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See the Max Brothers increase your program power up to 8-fold!

(That's the new solid state Audimax on the left .. and the Volumax on the right)

Hear this unique combo perform free
in your studio for 30 days! Now CBS
Laboratories gives you the famous
Max Brothers (Audimax and Volu-
max) both solid state for the first
time. They’ll perform free in your
studio for 30 days. Then, if you're
not convinced that solid state Audi-
max can “ride” gain to increase pro-
gram power up to 4-1, and solid state
Volumax can control modulation
peaks for as much as an additional
2-1 increase, you can cancel the
Max Brothers, with no obligation.

May, 1965

See why the Max Brothers are broad-
casting’s new money-mzking stars!
Audimax is an automatic level con-
troller that outmodes the ordinary
AGC. A brilliant studic technician
without human shortcomings. By
automatically controlling audio lev-
els, it frees engineers, cuts costs and
boosts vour signal.

Volumax has a few specialties of
its own. It outmodes conventional
peak limiters by contrclling peaks
automatically without side effects. By
expanding effective range and im-

Circle ltem 5 on Tech Daita Card

proving reception in fringe areas, it
brings in extra advertising revenues.
Call or write CBS Laboratories for
a bulletin with complete details on
Audimax and Volumax.

REMEMBER! Together, the Max
Brothers can increase your program
power up to 8-fold. Decrease oper-
ating costs. Bring in more advertising.
For just $665 cach. Can you afford
not to ask for a FREE 30-day trial?

“

LABORATORIES

/* Stamford, Connecticut. A Division of
Columbia Broadcasting System, Inc.




TARE A GLOSIER LOUK

I oSS atthe RUGGED NEW

/
-

TELEVISION
ANTENNA

IT’'S DESIGNED FOR FLEXIBILITY

The ZigZag offers more pattern and gain
flexibility than any other UHF antenna.
Extremely high power gains are avail-

able with contoured vertical patterns.

Models with omni-directional and car-
dioid patterns are available provid-
ing power gains from 10 to 53 and
power capabilities of up to 50 KW!

This low cost antenna contains a
self supporting internal tower,
and is capable of withstanding
the most severe weather con-
ditions. The heavy duty con-
struction features hot dip-
ped galvanized steel, stain-
less steel hardware and
the time proven balun

feed system.

FOR DETAILS WRITE:

R|O

COMPANY

SACRAMENTO. CALIFORNIA

ANTENNA

6939 POWER INN ROAD
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TVAI TRANSISTORIZED VIDEO STABILIZING AMPLIFIER
AND ASSOCIATED PLUG-IN UNITS

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

PRICES F.0.B. NASHVILLE, TENNESSEE

Model TVAL1 Stabilizing Amplifier (less plug-ins) $1,380.00
Model TVA1-A, Manually operated input amplifier unit$ 310.00
Model TVA1-B, input amplifier unit, with provision

for remote master gain and chroma $ 425.00

STERATIONRL Model TVA1-C Monitor Amplifier unit $ 265.00
LY Model TVAL-D White stretch and clip unit $ 240.00
Model TVA1-E Stripped Video unit $ 450.00

for more complete information write Department VA

INTERNATIONAL NUCLEAR CORPORATION

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

NUCLEAR CORP.
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BUILDING A TRANSISTORIZED
SYNCHRONIZING GENERATOR

Last month, the overall design
and operation of the synchronizing
generator were described. In this,
the concluding installment, specific
circuits will be discussed briefly,
and some construction considera-
tions will be given.

Circuits

There are several types of cir-
cuits used in the synchronizing gen-
erator, including an astable multi-
vibrator, two types of monostable
multivibrators, bistable flip-flops,
inverting OR circuits, a phase-com-
paring circuit, several common-
emitter amplifiers, and four emitter-
follower output circuits. Except in
the final stages of the output am-
plifiers, all transistors are driven
from saturation to cutoff. This type
of operation is used for several rea-
sons. First, it allows direct coupling
of all common-emitter stages; sec-
ond, it allows the pulse amplitudes
to be independent of the transistors;
and third, it allows a larger choice
of transistors to be used in con-
struction of the generator. This is
true since only two points on the
collector characteristics—the satu-
ration voltage and the cutoff leak-
age current—are necessary for
correct operation.

Direct coupling presents a prob-
lem in choosing a transistor for use
in the common-emitter stages of the
circuit. When two of these stages
are coupled, the collector saturation
voltage of the first stage must be
less than the base-to-emitter break-
down voltage of the second stage
in order to insure cut-off in the
second stage. The 2N706A transis-
tor, which is used extensively in
this generator, meets this require-
ment as well as the requirement for
saturated switching speed.

Multivibrators and Flip-Flops
A collector-coupled astable mul-

10

by Lawrence P. Segar, Assistant

Professor of Electrical Engineering,
University of North Dakota — Part 2.
Circuit descriptions and construction
considerations for the unit described in

general terms in Part |,

tivibrator! is used to generate the
31,500 cps signal (Fig. 1A). Sim-
plicity of design and a minimum
number of components necessary
for construction make this type of
circuit a good choice.

The multivibrators used in gen-
erating the equalizing and vertical-
synchronizing pulses (Fig. 1C); hori-
zontal-synchronizing, ‘horizontal-
blanking, and horizontal-drive puls-
es (Fig. 1D); and the vertical-blank-
ing, vertical-driving, and 9H pulses
(Fig. 1E) arc also collector-coupled
multivibrators.” These are mono-
stable multivibrators which have a
reasonably stable timing period and
are well suited for determining the
pulse widths of all the output pulses
from the generator.

All frequency-dividing multivi-
brators are monostable circuits de-
signed by A. 1. Aronson and C. F.
Chong? specifically for frequency-
dividing systems. Complimentary
transistors are used to achieve a
timing period largely independent
of the transistor and, therefore, in-
dependent of temperature as well.
Four such circuits are used in the
timing section of the generator, and
one is used to obtain the line fre-
quency in the pulse-forming section
of the generator.

Several pairs of transistors can
be used in this circuit. The selection
depends primarily on the tempera-
ture stability required and the cost
of the unit. If low cost is required,
a 2N170 for X1 and a 2N711 for
X2 can be used. However, for cx-
treme temperature stability, a 2N-
706A and a 2N2411 should be
used. These transistors are silicon,
and therefore the leakage will not
alter the timing of the multivibra-
tors. The generator can then be
used over a larger temperature
range.

Two bistable counting flip-flops*
are used in the pulse-forming section

to obtain symmetrical pulses 3H
long. The collector-coupled design
is used for simplicity. Common-
emitter OR circuits are used
throughout the pulse-shaping sec-
tion of the generator.

Comparator

The comparator circuit is de-
signed to compare the phase of the
60-cps line voltage to the 60-cps
pulses from the timing section. The
comparator consists of a bistable
multivibrator which is triggered on
by the timing pulse and triggered
off, after a time interval correspond-
ing to the phase difference, by the
line pulse. The line pulse is ob-
tained by clipping a 60-volt sine
wave at zero and at six volts posi-
tive. Slight changes in phase differ-
ence between the two waveforms
alter the on time of the multivibra-
tor and thus alter the DC value of
the multivibrator output waveform.
This output is amplified and then
integrated using a 500-mfd capac-
itor and a 390-ohm charging re-
sistor. The resulting DC voltage is
then applied to the base return of
the 31,500-cps multivibrator. The
closed loop thus formed maintains
a frequency stability very close to
the stability of the power-line fre-
quency.

Output Stages

Four identical output stages are
used in the generator. Two com-
mon-emitter stages are used for
amplifiers and inverters. A switch
connection allows the use of either
one or both of the inverters to ob-
tain signal-F polarity reversal. Type
2N696 transistors are used in an
emitter-follower configuration in
the output stages. The requirements
for good high-frequency response
and medium power dissipation made
the use of this type of transistor
necessary.

BROADCAST ENGINEERING



Power-Supply Requirements

In order for the timing section
of the generator to function prop-
erly, two well regulated supply
voltages must be provided. Both
voltages, +6 volts at about 100
ma and —6 volts at about 70 ma,
must be maintained within +3%.
The —1V%2-volt supply is obtained
from a potential-divider network
connected to the —6-volt tap. Ap-
proximately 25 ma flows in this
branch.

The output stages are supplied
from a separate source having its
negative terminal connected to the
—6-volt tap. From 12 to 16 volts
at 500 ma is required. This supply
need not be well regulated, but it
should have low ripple. Variations
in output amplitude can be made by
varying this supply voltage.

The power supply must be trans-
former isolated from the power
lines to protect the low-voltage
transistors used in the generator.

Construction Considerations

This generator allows a large
choice in circuit layout, and the
builder can thus fit the unit into
the type of cabinet most useful for
his application. However, it is nec-
essary that the individual units and
multivibrators be constructed as
separate circuits. A printed-circuit
or perforated plug-in board for each
multivibrator may be used, or the
generator can be laid out on four
larger boards, each one containing
a major section of the generator
(tuning unit, etc.). These are two
reasonable layouts; others are pos-
sible. If a complete section is con-
structed on one board, each multi-
vibrator must be placed in a sepa-
rate area on that board.

The separation of individual cir-
cuits and the low-impedance, sat-
uration-to-cutoff design of the gen-
erator help reduce stray coupling
and noise effects on the generator.

Sequential building of the gen-
erator is suggested. The timing unit,
starting with the 31,500-cps multi-
vibrator, should be completed and
tested before the pulse-forming unit
is started. Each frequency-dividing
multivibrator in the timing unit
should be tested for correct opera-
tion by disconnecting the input
trigger and noting any stray trigger-
ing or astable operation. If such
operation is noted, the circuit
should be checked for a construc-

May, 1965

tion error. If this is not the cause
of the difficulty, the power supplies
should be investigated. It is neces-
sary that these supplies have a very
low output impedance to prevent
coupling and triggering from pre-
ceding multivibrators. To reduce
the supply impedance, 1000-mfd,
6-WVDC capacitors may be con-
nected from ground to each of the
supply leads.

If 2N2411 and 2N706A tran-
sistors are used in the frequency-
dividing multivibrators, it may be
necessary to reduce the value of
the 1K resistor connecting the base
of X1 to the collector of X2. IN-
3604 switching diodes should also
be used instcad of the 1N461 diodes
shown for X3 an X4.

When proper operation of cach
multivibrator is established, the en-
tire timing unit can be calibrated
and synchronized using the follow-
ing procedure:

Calibrate the 31,500-cps multi-
vibrator by shorting the collector
of X2 in the comparator multivi-
brator circuit to ground. Connect
an oscilloscope to the collector of
transistor X2 of the 31,500-cps
multivibrator. Adjust the potenti-
ometer in this circuit to obtain a
square wave having a period of 34
uscc. After this step has been com-
pleted, the frequency-dividing mul-
tivibrator chain may be calibrated
using the following steps:

1. Remove the shorting lead from
the X2 collector of the com-
parator multivibrator. Discon-
nect the base return lead con-
necting the 31,500 - cps mul-
tivibrator to the comparator
amplifier. Connect an external
0 to +6-volt source to the base
return of the 31,500-cps multi-
vibrator. Adjust the supply to
obtain from the collector of
transistor X2 an output square
wave having a 31.5-usec period.

2. Connect an oscilloscope to the
base of transistor X2 of the
10,500-cps multivibrator. Ad-
just the potentiometer of this
multivibrator to obtain a wave-
form which has a period equal
to three times that of the 31,-
500-cps multivibrator. When
this division of frequency is ob-
tained, adjust the horizontal-
gain control on the oscilloscope
until the waveform is three
major divisions wide on the face

Table 1. Multivibrator Pulse Widths
Multivibrator Width
Equalizing 2.54 usec
Vertical
Synchronizing 4.45 usec

11 usec adjustable

Horizontal Driving |
11 usec adjustable

Horizontal Blanking
Horizontal
Synchronizing '
Vertical Driving 1.15 msec adjustable
Vertical Blanking 1.15 msec adjustable

5.1 usec

9H 571 usec

of the oscilloscope. Adjust the
potentiometer of the multivibra-
tor to obtain a waveform simi-
lar to the one shown in Fig. 2.

3. Follow a similar procedure for
the other frequency dividers.
The 2100-cps and 420-cps mul-
tivibrators both divide by five,
so adjust the potentiometers of
each these¢ multivibrators to
obtain waveforms which have a
period five times that of the
previous stage, and then adjust
the oscilloscopc horizontal-gain
control to obtain five major
divisions per period on the
oscilloscope. Again adjust the
potentiometer for seven-tenths
of a division between tl and t2.
The 60-cps multivibrator divides
by scven.

4. Remove the external power
supply and replace the base re-
turn lead to the 31,500 cps mul-
tivibrator. Recheck ecach multi-
vibrator for correct frequency
division. Also check for syn-
chronization with the 60-cps
line . frequency by placing an
oscilloscope on cither transistor
of the comparator multivibrator.
If synchronization has occurred,
a steady rectangular waveform
will be present.

The pulse-forming section should
be constructed in the following se-
quence: (1) the synchronizing-pulse
delay line and multivibrators, (2)
the 15,750-cps multivibrator and
delay line, (3) the horizontal-pulse-
forming multivibrators, (4) the ver-
tical-drive multivibrator, (5) the
remaining vertical - pulse - forming
multivibrators, and (6) the bistable
counters. Each multivibrator should
be tested for correct operation.

When proper operation of the
multivibrators in this unit is ob-
tained, the calibration procedure
can be continued. Adjust the 15,-
750-cps multivibrator for frequency
halving using the procedure out-
lined for the timing-unit calibration.

® Please turn to pages 12, 13, and 46
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UPDATING YOUR
RECORDING FACILITIES

We are all awarc of the many
changes which have taken place in
audio recording in the past few
years, both in thc equipment and
in the ways it is used. Because of
these changes and the spced with
which they have come upon us,
many of us have been faced with
the problem of having to use equip-
ment which was not designed for
our purposecs, or which has become
obsolcte. There are two ways to
update your recording facilities for
today’s recording nceds: use exist-
ing cquipment to the fullest ad-
vantage, or replace the old gear with
morc modern units.

More From Present Units

Before deciding to make drastic
changes and large expenditures to
improve things, take a brief survey
of the equipment you have on hand.
Look at the instruction books and
compare specifications with new
equipment. You may find that most
of your old equipment will come

by Larry J. Gardner, Chief
Engineer, WCKY, Cincinnati, Ohio

— Two approaches to improving systems

without expending any more funds

than are necessary.

very close to modern performance
standards when it is placed in *“like
new” condition.

Consider ways to swap equipment
around to improve the overall ver-
satility. It is always a good idea to
use your best equipment in the re-
cording studio, since even the best
recorders can’t help degrading the
original input signal somewhat. Per-
haps you are using a relatively new
but small console for on-air service,
but & more elaborate older one for
production. If the older console is
serviceable, you may produce a bet-
ter signal for the listener if you usc
the newer console for your all-im-
portant recordings.

Vintage consoles sometimes out-
perform new ones if the controls
are cleaned and some of the old
capacitors are changed. Some of the
parts may be impossible to replace,
but some modern part can almost
always be substituted. A few new
tube sockets can often make the
difference between a “dog” and a
solid, reliable unit.

17V

1000mfd

VDC 1218 VDC

400VCT
100 ma

1A % 6.3V TO FILAMENTS

-O ¢
117V =k ] l I ’ l 250V
. 20 ‘I‘mfd s

Shy 100ma

.|[

Fig. 1. Power supply for audio console provides source for multiple voltages.

If the amplifiers in the console
ar¢ beyond improvement, try con-
necting the console mixer bus di-
rectly to the microphone input of
your recorder. A couple of new
microphone preamps in the front
end, a homebrew power supply for
them, and an ordinary hi-fi ampli-
fier for the monitor have given new
life to many tired consoles. Fig. 1
gives you an idea of what you can
use for a power supply that pro-
vides filament voltage, B4, and 12
volts for speaker-muting relays.

A great deal can be done to rc-
juvenate aging recorders, too. Start
with the transport mechanism, take
it apart, and clean it up. Clean all
the rubber drive wheels with de-
glazing solution (available from
printing supply houses) or just plain
alcohol. Rubber wheels that are
cracked or have flat spots should
be replaced. Also replace any belts
that do not appear in good condi-
tion. Worn motor bearings can often
be repaired by local motor-repair
companies. Check the felt clutch
and brake pads for they may have
absorbed oil, and replace them if
necessary. If the felt surfaces have
become matted, they can sometimes
be restored by rubbing them lightly
with coarse sandpaper. Be sure to
lubricate the transport mechanism
as recommended in the instructions,
and be carcful not to get oil on
rubber or felt parts.

Some machines use latching push-
buttons to control tape motion, and
these sometimes wear out with hard
usc. They may be replaced with
original equipment, or with the re-
lay circut shown in Fig. 2. Most
machines have a 110-volt DC sup-
ply from which power for the relays
may be taken. Be sure you have
the correct contact configuration on
your relays, even if you have to

BROADCAST ENGINEERING



use two for onec function, with the
coils in parallel. Any single-pole
momentary switch will do; but to
make the machine look new, you
can use illuminated switches with
their lamps in parallel with the re-
lay coils.

While you’re working on the
transport, check for poorly posi-
tioned or bent tape guides and test
tapc tension. Use the method out-
lined in the instruction book to sct
the tension, and don’t cheat. Many
manufacturers recommend the use
of a spring balance to measurc the
tension; these are incxpensive and
arc available at most hardwarce or
sporting-goods stores.

You can probably tell by carcful
inspection whether the heads need
attention. Look at the surface of
the playback head with a magnify-
ing glass. The surface should be
smooth, and the gap should be al-
most invisible and uniform all the
way across. If high-frequency re-
sponsc is satisfactory, the playback

record head, probably, since play-
back hcads almost always wear out
first. If you need a new head, check
with some of the independent head
manufacturers as well as the re-
corder manufacturer; some replace-
ment hecads may be better than
original equipment.

Old records have a nasty habit
of developing a high noisc level,
and the quickest cure is replacement
of all resistors and capacitors in the
input stages of both the recording
and playback amplifiers. If the re-
corder has a high hum level, it
would be wise to change the power-
supply filter capacitors as well. An
cxtra-low noisc level can often be
obtained by replacing composition
resistors with deposited-carbon
types. Select tubes for the input
stages by trying six or eight new
ones and choosing those with the
lowest noisce levels.

Of course, after making any
changes or adjustments, the head
alignment, bias, and equalization
should all be checked according
to the instruction manual.

Problems in cartridge recorders
usually Iurk in either the drive
mechanism or the heads. Most
manufacturers offer conversion kits
for improving the drive system in
older machines. These kits usually
furnish hysteresis synchronous mo-
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Fig. 2. Latching relay circuits that can be used to replace recorder bank of pushbuttons.

tors to replace induction types, or
clse provide direct capstan drive.
Mechanical adjustments vary greatly
among different machines but can
be checked rather quickly by cn-
gaging the pressurce roller with no
cartridge in the machine. The roller
should contact the capstan with
enough pressure that it is difficult
to stop with your finger, but not so
tightly that it slows the motor down.

The frequency response of older
cartridge recorders can be greatly
improved by installing the newer
laminated, hyperbolic-contour
heads, which may be mounted on
the same bracket as the old heads
or on spccial adjustable mounts
made by the head manufacturers.
Because of shicld structure, and the
way the tape wraps around the head
surfaces, you may find a risc in
low-frequency response of about 3
db at 50 cps. Should you find this
objectionable, the cffect may be
reduced by positioning the heads
so they do not penetrate the car-
tridge so deeply, as shown in Fig. 3.
This must be a compromise adjust-
ment between best low-frequency

responsc and good tape contact.

The new NAB head-positioning
standards may be mct by using
scparatc two-track sterco heads for
recording and playback. This
change also has the advantage that
it permits monitoring the tape with
the playback system as it is re-
corded. When choosing heads, re-
member to use high - impedance
types with vacuum-tube amplifiers
and low-impedance ones with tran-
sistors. Also, be sure to check the
bias level when changing heads.

Where only the small-size car-
tridges are uscd, a guide rail of
angle aluminum, positioncd along
the left edge of the cartridge, will
prevent improper inscrtion and
make it impossible for the heads
to be knocked accidentally out of
alignment.

Check your microphones care-
fully, too. If you are in doubt about
their performance, compare them
with other similar mikcs. Age and
an occasional accident can bring
about a slow detcrioration of quali-
ty. One microphone that had begun

® Please turn to page 48
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Fig. 3. Relative position of both tape and head affects bass response of the machine.
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AUTOMATE TO MAKE,
NOT SAVE, MONEY

Broadcast automation seems
something like Mark Twain’s
weather; everyone talks about it, but
no one really does anything about
it. To be sure, manufacturers have
developed some ingenious equip-
ment. A few broadcasters have
“gone automation” with varied re-
sults, More have combined conven-
tional tape equipment to achieve
one-man operation over a holiday,
and most broadcasters have gone
push button to handle spot an-
nouncements.

Nearly always, the approach to
automation has been economic.
What station owner wouldn’t be
willing to invest X number of
dollars in equipment, cut the staff
enough to recover the investment
in a reasonable period, and bank
untold savings thereafter? Theoreti-
cally, it may seem that simple, but
the owner frequently runs into a
stone wall of resistance from the
very people he is dependent upon
to make automation work. The
chief engineer puts in for additional
maintenance time because he has
more (and unfamiliar) equipment to
keep up to peak performance. The
program director sees little use for
his talents in programing a juke
box, so he looks for another job.
The sales manager has already been
crying for more “personality” to
sell, and the owner himself has
doubts about spending five or ten
thousand dollars for equipment that
will be largely useless if the move
to automation doesn’t work out.

Yet, the time appears near when
many broadcasters will need to give
their personnel an extra challenge
and broader opportunities to pro-
duce in order to earn more money
in a given market. Automation may
not be the only answer to that need,
but it is the most promising. Auto-
mation may never mean cheaper
radio, but it can serve the industry
and its wage-earners well by creat-

16

ing better radio. And, realistically,
if automation isn’t going to save
money, the type and cost of equip-
ment will have to be scen in a new
light.

The chief engineer can be swayed
in favor of automation with simple,
straightforward equipment of a type
with which he is already familiar.
The argument there can be cinched
with proof that announcers will han-
dle the equipment less often than
they do in conventional operation.
(Any chief knows that 90% of his
troubles are caused by “announcer/
operator failures.”)

The program director can be
challenged to get out of the rut
called *“good music,” “top 40,” or
what-have-you, and program for
automation. He may not come up
with industry-shattering new ideas,
but there are a few proven old-time
ideas that lend themselves to an
automated operation. More about
that later.

The sales manager can have com-
mercials with more personality, more
voices, more sound effects, and bet-
ter production. He can still sell
radio’s famous flexibility (the ability
to change a product advertisement
with a change in the weather) and
at the same time create a “deadline”
situation for top production that will
make his clients glad to plan radio
further in advance — and commit
radio dollars right along with other
media.

Less than $1000 worth of equip-
ment will put a broadcaster in busi-
ness to experiment with automated
programing during off-air hours. In
fact, the cost will be much less than
that figure if the station happens
already to be well equipped with
automatic tape equipment and sole-
noid-operated reel-to-reel tape trans-
ports. Since our object is to ap-
proach automation from the stand-
point of better radio, programing
and production should be considered

by J. Nelson Rupard, KIND,
Independence, Kansas — A slightly
different viewpoint of what the broad-

caster can achieve by automating.

before specific equipment. After all,
there is equipment on the market
today for the most sophisticated
form of automation, at a most so-
phisticated price; or, the broadcaster
who wants to “poor-boy” it can find
a tinkerer who will provide equip-
ment to alternate records and an-
nouncements on loose cues for $300
and a little construction time, start-
ing from scratch.

Ideally, a broadcast operation
should be able to achieve, through
automation, a sound which gives the
illusion of an announcer on-mike
at all times. That illusion provides
presence, personality, and flexibil-
ity in presenting the music, news,
weather, time, humidity, and other
featurcs that create the characteristic
“sounds” of different stations.

Automation offers plus features.
Let’s take a typical “music and
news” station as an example and
automate it from 9:00 AM until
noon and from 1:00 AM to 4:00
PM. A prerequisite is that the music
be selected and prepared for auto-
matic reproduction on either a rec-
ord player or magnetic tape. An
automatic record player is more
flexible, but tapes offer tighter pro-
duction and, on the whole, better
quality. Pretaped music is available
to fit any format, but the broad-
caster who can pretape his own
music immediately achieves two of
the plus features of automation.

First, he can build and control
the musical image of his station by
selecting all music at a higher man-
agement level. No longer will the
mood of the music depend upon
the disposition of the announcer on
duty. If the station’s policy is a
“bright music sound,” the pretaped
music will be bright (but paced)
even if the man who announces it
had a fight with his wife before
leaving home.

The second plus feature is a real
goodwill audience builder. Remem-

BROADCAST ENGINEERING



ber when even local radio was “live”
a studio orchestra, the organist,
soloists, and even the kids who came
up from the local high school for
talent auditions? Those were the
programs that built local radio, but
similar live programs aren’t eco-
nomically possible for most local
stations today. Even when a station
carries a performance by the high-
school glec club, as a community
service, another station that wasn’t
on the air 20 years ago steals the
mass audience with a civil-defense
program featuring top-talent artists.

The automated broadcaster can
have his cake and cat it too by in-
cluding in his pretaped music format
limited selections by the best local
talent, such as school bands, vocal
and instrumental groups (numbers
are magic), soloists, church choirs,
organists, music clubs, etc. This
music can be recorded “live” with
little trouble at concerts, school
music contests, and choir practices.
Use local talent to “pace” the fea-
turcd music of the station. This will
help to develop local talent, give the
station conversational value, and no
one will tunc out knowing that Ray
Coniff or Peggy Lee might follow
a number by the high-school band.

One way to keep presence and
personality in the automated voice
of the announcer is to have the
musical introductions and DJ patter
taped for an hour at a time within
an hour of broadcast time. The an-
nouncer’s patter will then be ad-
justed automatically to nearly any
event or mood that would affect live
programing; the weather, news de-
velopments, etc. Musical introduc-
tions will be improved when the
announcer has before him complete
information on the selection, tempo,
origin, descriptive phrases, etc., such
as can be cataloged as the music
is prerecorded. For the average sta-
tion’s programing, it will take an
announcer about 10 minutes to sct
up and record the musical introduc-
tions for 55 minutes on the air.
(Remember—>5 minutes of news on
the hour.)

The typical station that can best
be automated probably doesn’t have
a fully staffed, full-time news de-
partment, and automation presents
one way the announcer on duty can
be profitably occupied during the 45
minutes he has been relieved from
spinning records: he can augment
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the one-man, overworked news de-
partment. The “news man” can be-
come a news director, in fact, with
more free time to follow up news
leads, write and pretape cditorials,
record man-on-the-strect opinions
and interviews, ctc. The announcer
on duty can give his program more
authority by serving as the news-
caster. With 45 minutes of cvery
hour virtually freec (somcone has to
keep the log) he can handle routine
news beats and rewrite “phone-in”
news.

Or, if a given announcer’s talents
run more to production, he would
have most of 45 minutes out of cach
hour to execute new ideas for the
sales department. New ideas and
better production means bigger con-
tracts, longer runs, less detail in the
traffic department, and a happier
sales manager. Automation presents
the announcer with an opportunity
to do creative work instead of day-
dreaming while a record spins. It’s
an opportunity to make himself
worth a good salary even to the
smallest operation.

Equipment

The flexibility of automation de-
pends largely upon the equipment
used. It is possible to secure
some of the benefits of automation
through the use of a single record/
play cartridge tape machine and a
good hi-fi automatic record player.
Sophisticated, prepackaged equip-

Automated station uses readily available equipment for an improved sound.

ment, with bencfits limited only by
the imagination of the broadcaster,
is readily available at a price.

A middle-ground system, which
any broadcaster should be able to
assemble for less than $3000, is
shown in the block diagram of Fig.
I. Nearly all units indicated are
available as production-line compo-
nents or as finished products. Some,
not yet available, must be impro-
vised or substituted for until factory
production is available.

Unit A is a conventional reel-to-
reel tape transport with half-track
playback head ( or heads) and play-
back amplifier to be used in pro-
graming music. Many production
models are cquipped with photo-
clectric cells, relays, and brakes to
stop and start the tape transport
instantly. The photoelectric-cell re-
lay may be used to inaugurate the
sequence following a musical selec-
tion, or a second-track playback
head may be added for control by
a tone (or tones) as is done in con-
ventional cartridge tape machines.
In any modification, the station en-
gineer must bear in mind the need
to use fast-make slow-break relays
to trigger sequential operations.

Unit B handles the tape which is
made up for each hour-long pro-
gram segment and control tones for
the complete operation. It is identi-
cal to unit A except that it must be
modified for tone-signal operation
(in the manner of cartridge tapes)

® Please turn to page 51

17



WILKINSON ELECTRO

WOCILYN, PR

HIGHLIGHTS OF THE
1965 NAB CONVENTION

by George C. Sitts — The Engineering Conference
and equipment exhibits as seen by BE's Eastern Regional Editor,

Even in four days it was impossible
for any one engineer to attend all the
sessions or to visit all the booths at the
NAB Convention and Broadcast Engi-
neering Conference. For those who did
not see everything or who were not able
to attend at all, we will try to recap
some of the highlights of the Confer-
ence and the equipment exhibits.

Avutomation

Dan Coulthurst, engineering director
of International Good Music, predicted
that radio and television stations of the
future will use small computers and that
each time a contract is sold, -contract
and program-schedule information will
be fed to the computer which, in turn,
will completely schedule all clements of
the broadcast day, put them on the air,
and do all the logging and billing. For
the engineer interested in immediate
rather than future delivery of such a
system, Sarkes Tarzian, Inc. displayed a
production model and took orders on the
spot. Mr. Coulthurst did stay one step
ahead of the state of the art by predict-
ing a program recording and playback
device with random access but with no
moving parts.

Arthur Freilich, vice-president of the
Chrono-Log Corp., described the results
of ten years of operating his company’s
STEP (Sequential Television Equipment
Programmer) system of automated
switching. He said this experience has
shown that automated switching equip-
ment is a profitable investment and can
pay for itself in one to three years
through reduction or elimination of
losses due to switching errors and
“make-goods,” plus the better utilization
of manpower.

Mr. Freilich emphasized to the group
that automated switching equipment re-
quires operating-personnel training, care-
ful timing of all material, and the use
of crossbar switchers. He said that the
cost of interface equipment installed be-
tween automation and existing equip-
ment averages $2000 and that for a
small station cost may be as little as
$500.

An opposing view of automation was
given by James Higgins, general man-
ager of WCNY-TV, Watertown, New
York, who said, “We have not pro-
gressed to an automated state. Our judg-
ment so far has been that more-or-less
automated stations have no fewer oper-
ating errors than we do. Likewise, we
are fearful of becoming a ‘television fac-
tory,” or ‘video jukebox,’ so we prefer to
have a small number of operating people
around rather than to run the station
with a ‘fail-safe’ mechanism.”

Color

Interest in color equipment was em-
phasized by standing room only at Tues-
day’s color-camera panel discussion. The
panel members were R. T. Cavanagh,
general manager of studio equipment,
North American Philips Co.; H. N. Ko-
zanowski, manager of TV advanced
development, RCA; Albert W. Malang,
chief engineer of Whittaker Corp.; and
R. E. Putman, manager of audio/video
development engineering, General Elec-
tric Co. The moderator was Frank Marx,
president of ABC Engineers.

In the area of film pickup, the panel
discussion and questions from the floor
centered around the relative advantages
of the three-vidicon and four-vidicon
systems, with some discussion on a
comeback of the flying-spot-scanner sys-
tem. Comparison of the image-orthicon,
the three-vidicon-one-image-orthicon-sys-
tem, and the Plumbicon dominated the
studio-camera side of the discussion.
Questions from the floor indicated that
a good many engineers are trying to buy
color equipment that will not become
obsolete in a few years. The choice be-
tween the vidicon and IO with their
well known characteristics, and the
Plumbicons with their promised long life
and superb pictures is not a simple one
for the conscientious engineer to make.

Prices on the Plumbicon color cameras
are around $53,000; the black-and-white
prices start around $11,000. The cost of
the Plumbicon tube itself is presently
$1150 for the black-and-white model
and $1250 each for matched color
models. The demonstration people were
optimistic that the long life of the
Plumbicon would mean that a station
buying a Plumbicon chain now will find
tube prices in the $600 range when re-
placement time comes around.

Video Tape

A number of video tape systems were
on display: RCA had their little TR-4
standard quadrature recorder on the
floor ($34,900); Ampex had their new
VR-2000 machine on display; and Visual
Electronics showed the Allenized Am-
pex, which combines the Ampex trans-
port and chassis with Allen Electronic
Corp. solid-state equipment.

Steve Allen, president of Allen Elec-
tronic Corp., presented a paper to the
Engineering Conference. In it, he de-
scribed the components of the Allen
solid-state system, which includes a mod-
ulator-demodulator and switcher, a new
sync-lock servo system, and a set of
transistorized accessories to complete the
VTR. The design is intended to provide
improved performance with simpler op-
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eration, less adjustment, less mainte-
nance, less complicated equipment, and
less cost.

A technical paper submitted by Paul
Welcome and Joseph Roizen. video con-
sultants to Ampex, stated, “Recent im-
provements in the inherent signal-to-
noise of the video-recording tape itself,
combined with improved signal-to-noise
of the recorder with interference-free re-
cordings., make a third-generation copy
which rivals the ‘original’ recordings of
yesterday.” The specific recorder im-
provements covered in the paper were
included in the Ampex VR-2000.

Dage demonstrated a helical-scan
broadcast recorder which sells for
$15,000.

In the field of closed-circuit video-
tape machines, Ampex showed their sta-
tionary-head VTR. model VR-303. sell-
ing for $3950 and aimed at the closed-
circuit educational market, The machine
uses a Y4” tape running at 100 ips and
giving 25 min. of recording time per
track. The tape is automatically reversed
to give a total recording or playback
time of 50 min. per reel. The band-
width, slightly better than 1.5 mc. gives
a resolution of about 120 lines. The ma-
chine has the advantages of tape moni-
toring during recording and excellent
audio quality due to the high tape speed.

The lowest-priced VTR that we saw
was the VME model 600. Priced at
$2995, it uses 1” tape at a rate of 5.1
or 7.5 ips. Picture quality seemed satis-
factory for many applications. but was
not of broadcast quality.

Sclid-State Video Equipment

In a continuation of last year’s trend
toward solid-state circuitry, a number of
new concepts were introduced this year.
Vernon Duke, senior project engineer at
NBC. discussed NBC-developed video
AGC and gamma-control amplifiers.
Automatic gain control is accomplished
by a Raysistor circuit. The gamma am-
plifier incorporates circuits that retain
high-frequency response. thus preventing
the loss of white detail, a characteristic
of many gamma-correction circuits. Mr.
Duke showed films of various wave-
forms as they passed through these am-
plifiers, and the results were very im-
pressive.

Meanwhile, on the exhibit floor, Vital
Industries was demonstrating a solid-
state video clamper and stabilizer ampli-
fier capable of maintaining constant
video- and sync-output level despite large
input variation and the addition of up
to ten volts of hum. The amplifier fea-
tures re-formed sync. cable equalization,
and switchable white stretch. The unit,
called the VI-500, sells for $1390 com-
plete with remote controls. The com-
pany is planning a Model VI-1000 fea-
turing pulse-width control and chroma
circuits for about $4000 by next year.

For the engineer looking for an avail-
able solid-state color-processing ampli-
fier. Telemet showed their Model 3209,
which sells for $4000.

A number of small companies are fea-
turing new solid-state equipment. The
Grass Valley Group. Inc., showed us

their solid-state 750-1 sync generator
priced at $1500. Grass Valley also has
a pulse-delay amplifier, model 712,
which accomplishes variable pulse delay
using multivibrators and no delay lines.

Northern Electric emphasized that
their video switcher is random. rather
than vertical-interval, in nature. They
state that special circuits and wire-spring
relays let them switch without visible
transients. It is their opinion that ver-
tical-interval switching will go out with
the advent of data pulses in the vertical
interval.

Dage is making a strong attempt to
break into the commercial and educa-
tional-television market with their Model
520 solid-state camera. Notable are the
price. $5000 for the 1” vidicon chain.
and the options—35mm lens inserts,
separate mesh vidicons. and Plumbicons.

Riker Industries showed their solid-
state video monitors. The 17”7 model is
priced at $465. the 8” model is $405.

Tektronix has come out with a modi-
fication of their Model 527 called the
529 waveform monitor. Its price is
$1100. It offers bandwidth to 8 mc.
switchable DC restoration. live selection.
improved brightness of vertical-interval
signals. and a field-shift switch that iden-
tifies the field being viewed. The unit.
mostly solid-state, consumes 80 watts.

We noted that EMCEE is now selling
the Sadelco portable field-strength meter
which covers VHF. TV, FM. and UHF
TV. The VHF model sells for $295: the
UHF attachment, including a UHF an-
tenna. is another $120.

Studio Equipment

Milton Forman, exccutive director of
ColorTran Industries, described the use
of quartz-iodine lighting. In pointing out
the electrical-current reduction with
quartz-iodine. he said that a sample set
wus lit with standard tungsten studio
lights and réquired over 800 amps for
150 foot-candles. The same set lit at 400
foot-candles for color with quartz-iodine
required only 280 amps.

Other advantages of quart-iodine, ac-
cording to Mr. Forman, are the small
size per watt, its ability to retain the
same color temperature throughout its
life, and its ability not to darken with
age or lose its intensity.

K. B. Benson, director of audio and
video engineering for CBS., and John
Whittaker. CBS photographic engineer.
delivered an  engineering paper on a
gyro-stabilized lens system which over-
comes picture jump and wobble due to
camera motion. The system consists of
a clear fluid contained between two nor-
mally parallel glass plates located in
front of the camera lens. The plates are
axially supported in separate flexible
mountings; therefore the angle of one
plate relative to the other can be
changed. (The front plate rotates on a
horizontal axis and the rear plate on a
vertical axis.) A bending of the light rays
1s produced by the resultant prism ac-
tion. Torque motors provide power to
shift the plates. Rotation. and thus re-
fraction, is controlled by two gyroscopic
sensing systems, one for correction of
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vertical movement or tilt, the other for
horizontal movement. A demonstration
of the unit yielded impressive results.
The stabilizer should be useful where
long lenses and wobbly platforms are
used. The unit is expected to be in pro-
duction shortly.

Television Transmission

Interest in remote control of television
transmitters is increasing constantly. The
Monday technical session included a re-
view of the multiplex off-the-air system
and the DC wire system now under test.
The conclusion was that either system is
feasible, accurate, and reliable, but that
not all present equipment could be read-
ily modified; about half of the existing
equipment would require excessive modi-
fication or complete replacement. As a
result of these tests, a petition has been
submitted to the FCC requesting exten-
sion of transmitter remote control to the
VHF television band.

R. E. Winn of RCA presented a paper
on the operation of transmitters in par-
allel. Though parallel operation is prin-
cipally for increased reliability, Mr.
Winn pointed out further advantages of
easier maintenance, fewer spare parts.
“ghost cancelling,” and better proof of
performance due to output averaging.
The system he described utilized two ex-
citers. an exciter power splitter, two
power amplifiers, and a second power
splitter. The system is used extensively
by overseas stations and has been in use
for over a year by WNAC-TV. Boston.
Massachusetts.

An old problem is STL microwave
paths that are interrupted by construc-
tion. George Driscoll, vice-president of
engineering for WOKR-TV, Rochester,
New York, presented a paper on the use
of passive microwave repeaters to by-
pass such obstacles. The system he ex-
plained uses two microwave dishes, one
aimed at the STL transmitter and the
other aimed at the STL receiver. The
two dishes are connected by waveguide.
Over a 1.9-mile path, signals underwent
a 28-db loss when 4 dishes were used
and a 16-db loss when 6’ dishes were
used. Due to the short path length and
the high signal-to-noise ratio inherent in
the equipment, it was possible to main-
tain a —51.5-db noise level, which Mr.
Driscoll found completely satisfactory.

In another paper, R. E. Fisk, antenna
consultant to General Electric, told of
the problems encountered in the replace-
ment of the WPIX channel 11 antenna
on the Empire State Building in New
York City with a new GE Zig-Zag
model. The presence of one UHF and
seven VHF station antennas on the
building made the job particularly deli-
cate. Also, the work had to be accom-
plished in the period between 2 and 7
AM to avoid disturbances to the neigh-
boring antennas. The installation took
six weeks to complete, with WPIX oper-
ating on its emergency antenna facility
while the switch was made.

RCA showed a new 55-kw UHF
transmitter employing a klystron final
and an older 10-kw design employing a
tetrode final.

Standard Electronics Corp. showed
their new line of air-cooled UHF trans-
mitters with powers to 40 kw.

Jampro Antenna Co. showed their
new UHF Zig-Zag antenna. The design
is straightforward, using modular panels
to allow directional operation. A 15-kw
single-bay antenna with a power gain of
10 costs about $8000.

Alford Manufacturing Co. had a slot-
ted-cylinder UHF antenna. A 15-kw
model with a gain of 10 costs around
$12,000.

The antenna booths continually drew
good crowds. It seems that most engi-
neers and managers are concerned about
that one piece of equipment they cannot
examine easily.

EMCEE had something for the edu-
cator—a solid-state 2500-mc receiver-
converter priced at about $900. The unit
is mast mounted and converts up to
three 2500-mc signals to standard VHF
channels, and the VHF signals are am-
plified 25 db. The whole unit is crystal
controlled, is powered through the video
cable. and features a tuned input.
EMCEE also showed a 10-watt 2500-mc
transmitter with a solid-state modulator
for $8900.

Frequency Modulation

Discussion and promotion of televi-
sion’'s VHF spectrum neighbor, FM,
were also brisk. W. J. Kabrick, advanced
development engineer of Gates Radio
Co., called for a ten-year program to
eliminate pre-emphasis of FM signals in
an effort to prevent overmodulation in
FM broadcasting and in the television
aural signal. In a paper presented to the
engineering conference, Mr. Kabrick
suggested a plan to reduce pre-emphasis
to zero in these steps: July 1965 reduce
15-kc pre-emphasis to — 12 db; in 1970
reduce 15-kc pre-emphasis to —6 db; in
1975 eliminate all pre-emphasis.

Mr. Kabrick contended that tone con-
trols on present receivers would allow
compensation for changes through 1970,
that conversion of receivers and trans-
mitters would be relatively simple, and
that the FM system would be enhanced
since gross overmodulation and asso-
ciated distortion would be completely
eliminated. He stated that because there
have been many advances in the state of
the art since the original pre-emphasis
decision, the original noise-reduction re-
quirements could probably be met with
modern components and design.

In an attempt to solve another FM
problem, John Moseley, president of
Moseley Associates, called for standard-
ization in the measurement of crosstalk.
He advocated the use of a shaped-noise
source as a practical method for measur-
ing crosstalk products in the SCA chan-
nel. He contended that such a standard
signal would permit subchannel opera-
tors to optimize adjustments on trans-
mitters and receivers for minimum
crosstalk.

McMartin Industries showed a $1000
FM stereo monitor that is self-contained,
has no tuned circuits, allows simultane-
ous monitoring of left- and right-channel
modulation, provides crosstalk measure-
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ment on each channel in excess of 40
db, and provides measurement of the
pilot signal injection.

AEL, well known for antenna tuning
and phasing units, showed a 7.5-kw FM
transmitter. The unit possessed rugged,
straightforward design and several de-
sirable safety features. These include in-
terlocks to short out B4 as well as to
remove primary power, and a shorting
stick that is interlocked to prevent its
being left hanging on a high-voltage
terminal. A shorting stick is an item
often over-looked in the manufacture of
smaller transmitters.

CBS Laboratories showed their new
solid - state Audiomax III Automatic
Level Control priced at $665 (with a
stereo model at $1390) and their Volu-
max peak controller at $665.

Wilkinson Electronics, Inc., is putting
out solid-state replacements for diode
tubes. Not only can these replacements
be repaired, but they also include neon
indication of diode conditions. Price for
a 5U4 replacement is $1.95; replace-
ments for an 8008 are priced at $42
and up.

Federal Communications
Commission

Even the FCC had a display. Serge
MartiVolkoff, FCC Radio Inspector,
showed the delegates through the field-
monitoring truck and explained its func-
tions and operations. He emphasized that
monitoring is not clandestine; rather, an
attempt is made to insure that the moni-
toring is representative of actual day-to-
day operations.

Some General Impressions
If we were to inventory all of the
hardware on display and then try to
summarize the list in one or two words,
it would be hard to decide between
“solid-state” and “automation.” To some
degree, one or both of these words can
be applied to almost any kind of broad-
cast equipment that comes to mind.
Solid-state sync generators, video ampli-
fiers, audio consoles, etc., are not new,
but they are becoming more numerous.
But what the broadcast engineer wants
to know is how these trends will affect
him. It seems safe to say that the days
when the engineer spends most of his
day riding gain and cuing records are
numbered. True, there will still be pro-

duction work to be done — after all,
somebody has to cut the tapes for the
automation machine — but an entire

day's programing can be recorded and/
or scheduled often in a matter of min-
utes. This is particularly true of radio,
but it applies to TV as well.

If all this sounds unbelievable — or
frightening — contrast broadcasting in
1965 with broadcasting in 1945, and
then compare 1945 with 1925. There
will always be technological changes in
broadcasting and a need for broadcast
engineers, and there will always be
engineers who rise to the challenge.

In the months and years to come,
BROADCAST ENGINEERING will
work to help you meet that challenge.
— The Editors
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ENTERTAINS AUTHORS

Talk by NCTA Chairman
Highlights C-A Dinner

Editor Forest H. Belt

(right)
qguest speaker Bruce Merrill of NCTA.

greets

The second annual dinner for those
BROADCAST ENGINEERING Con-
sulting Authors attending the NAB Show
was hosted by Editor Forest H. Belt at
the National Press Club on the eve-
ning of March 23. The dinner was pre-
ceded by a cocktail hour. In attendance
were James M. Moore and Allen B.
Smith of the headquarters staff and
Steven A. Cisler, Mr. & Mrs. J. Gordon
Elder, Patrick S. Finnegan, Melvon G.
Hart, Mrs. Howard T .Head, Robert A.
Jones, Bill Kessel, Mr. & Mrs. George
C. Stitts, Mr. & Mrs. Len Spencer, Mr.
& Mrs. Frank B. Ridgeway, and John
J. Walsh. Special guests included Lester
H. Nelson, vice-president, engineering,
Howard W. Sams & Co., Inc.; the guest
speaker, Bruce Merrill, chairman of the
National Community Television Associa-
tion, Inc., and Mrs. Merrill; Robert H.
Huston, director of public relations and
advertising, Ameco, and Mrs. Huston;
and Don Anderson, NCTA director of
information, and Mrs. Andersson.

During the evening, the promotions of
five members of the Consulting Author
staff to the title of Regional Editor were
announced by Editor Belt. The five are:
George M. Frese, Northwestern region;
Thomas R. Haskett, Central region;
Howard T. Head, Washington region;
Robert A. Jones, Midwestern region;
and George C. Sitts, Eastern region.

The regional editors will continue to
contribute feature articles to BROAD-
CAST ENGINEERING. In addition,
they will enable the magazine to better
provide its readers with nationwide cov-
erage of news and technical develop-
ments of interest to broadcasters.

In his talk and the question-and-
answer period that followed, Mr. Merrill
presented some of the viewpoints of the
CATV operator. (Excerpts from Mr.
Merrill’s talk appear on page 44 of this
issue.) He stressed that he sees CATV
as an additional service to, rather than
as a replacement for, broadcast televi-
sion; he does not propose program orig-
ination by CATV systems. He pointed
out the the revenue of commercial
broadcast television has increased three-
fold during the period of greatest growth

radio, was won by Mr. Thomas Muoca-

AND MANUFACTURERS

of CATV. He added that a number of
TV stations base their rates in part on
the extended coverage given them by
CATV systems.

Mr. Merrill expressed the view that
if CATV operators must pay copyright
royalties for program material, then they
should have the right to delete broad-
cast commercials and insert their own.
He said that if the CATV system must
pay royalties, the public is in effect
“buying two tickets for one perform-
ance.” He also feels that the proposed
15-day nonduplication rule poses a vir-

BE editors (I to r) Forest Belt, George
C. Sitts, Robert A. Jones, James Moore.

tivally insurmountable mechanical prob-
lem to the CATV operator; one analysis
shows as many as 72,000 program possi-
bilities for a single broadcast day.

In response to a question about pay
TV, Mr. Merrill stated that he regards
pay TV to be equally harmful to CATV
and broadcast television. He added that
some broadcasters have started pay TV
operations, but CATV operators have
not.

Manvufacturers’ Reception

On the evening of March 23, the ad-
vertising sales staff of BROADCAST
ENGINEERING hosted a cocktail party
in the Washington Hilton Hotel for
representatives of broadcast-equipment
manufacturers and suppliers.

At the conclusion of the party, a
drawing for door prizes was held. The
numbers were drawn by Mr. L. J. An-
dolsek, U. S. Civil Service Commis-
sioner. First prize, a portable TV set,
was won by Mr. A. A. Menegus (shown
above) of Visual Electronics. Second
prize, a five-band transistor radio went
to Mr. Ray Weiland of International
Nuclear; and third prize, a transistor

rello, of Telepro Industries.
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OLDEST MAGNECORD
MODEL PTG6

Thousands of Magnecords are delivered .. . never
to be seen by our service department. This is
marvelous testimony to Magnecord reliability
and long life. But even we don’t know just how
long a Magnecord keeps performing. That’'s why
Magnecord, America’s first magnetic tape re-
corder manufacturer, is offering a reward for the

oldest operating PT6.

We're giving a new

Magnecord just to satisty our curiosity!

= REWARD =

In exchange for the oldest operating Model PT6,
Magnecord will give a choice of any new model
in the magnificent 1000 series.

( MAGNECORD ANNOUNCES NEW ONE YEAR WARRANTY )

In the belief that users of quality
tape equipment buy performance
rather than paper promises,
Magnecord has always issued a
90 day warranty. While others
concentrated on promises we
concentrated on performance.

Magnecord acceptance has

proven the wisdom of this policy.
But from now on, each Magne-
cord gets a one year warranty.
However, you can expect the
same reliabilily and lasting qual-
ity that has kept Magnecord
first choice of discriminating
iape equipment users.

Get contest rules and entry blank at your Magnecord dealer or write:

m agnecord Sales Div.
« MIDWESTERN INSTRUMENTS

Subsidiary of the TELEX Carparation
P. O. Box 7509 / Tulsa, Okiahoma 74105

Circle item 8 on Tech Data Card

Excerpted Comments from a
Speech by Bruce Merrill,
Chairman, NCTA, to the BE
Consulting Authors’ Staff

“It has been said that we need four
times as many as the six hundred sta-
tions (now) in operation to serve the
conutry adequately. T cannot imagine the
public supporting four times as much
advertising as that to which we are now
exposed. If my figures are correct, this
would place the burden on TV of gen-
erating over eight billion dollars annually
in advertising revenue. It would seem an
impossible task. At least I would imagine
that the newspapers and magazines of
the country would hope so.

“The problem, then, is how to give the
public the improved and enjoyable ser-
vice that it wants in a pattern consistent
with our current system of advertising-
supported broadcast television and its
inherent limitations.

“There is a solution to this riddle, and
it is the complexity of the riddle and
simplicity of the solution that makes in-
evitable the development of a nationwide
CATYV system.

“If you attach a wire or cable to a
TV set, and you attach the other end of
the wire or cable to an advantageously
placed antenna, you transform that set
into a window on the world. And. if
there are enough TV signals available,
every notch on your channel selector
will open another window.

“The fellow that owns that TV set has
made a substantial investment in it. He
wants to look out of the window that
provides the scene that fits his own par-
ticular pattern of likes and dislikes. He
is an American and is accustomed to
what I like to call the ‘ceaselessness of
change’ in this country. Of this man who
owns this set you can be sure of only
one thing: His tastes, his likes and dis-
likes as they relate to TV viewing will
surely change.

“The TV-set owner wants his recep-
tion to be clear, troublefree. automatic,
and accomplished with minimum effort
on his part, and he wants a choice of
programs.

“To every home in the nation, cable
TV can make available 12 channels—or
more.

“A nationally developed CATV sys-
tem, compatible with our current TV
broadcasting system, could greatly re-
lieve the pressure for a more equitable
reallocation of the available spectrum
space.

“A nationally developed CATV system
could accelerate the growth of UHF tele-
vision, particularly in the rural areas
where it is really needed.

“In spite of all these things that can
be accomplished by the free and orderly
development of our industry, the vested
interests in TV broadcasting and others
are making a tremendous bid to have
our industry stifled and fenced in to the
point of eventually being eliminated.

“But, I tell you, as T have told them
at every opportunity, they cannot succeed
in this outrageous plan. They work from
a base that seeks self-perpetuation—a
base of monopoly and self-interest.

“The development of a national CA-
TV system is inevitable because the pub-
lic’s right to a better deal in televsion is
(in) the public interest, and will not be
denied.” A

Circle Iltem 9 on Tech Data Card e



The soundest sound in Broadcasting is the new sound of GATES

Gates Executive, 10- channel
stereophonic, fully transistor-
ized console, meets the critical
needs of stereo or monaural dual-
channel broadcasting.

Gates Diplomat, 10.position dual-
program channel, completely
transistorized console, provides all
of the audio-system facilities of the
Executive with exception of stereo.

Gates President, duai-channel,
completely transistorized console,
provides 8 input mixing channels,
has totally new 12-position con-
trol center. Program selection is
by individual illuminated touch-
control keys for precise finger-tip
control. Eight ladder-type mixers
accommodate 28 inputs for excep-
tional versatility in AM, FM or TV
dual-channel broadcasting.

Gates Ambassador, completely
transistorized 5-channel console.
22 medium- and high-level inputs
are provided with input expansion
potential ta 30 by using all of
the 3-position utility switches.

The “Solid Statesmen” of Broadcasting...
Gates Fully Transistorized Consoles

Transistor amplifiers for superb sound reproduction. Precise
finger-tip controi. Ease and versatility of programming. These
are the features you'll like in Gates Audio Control Consoles.
And there are infinitely more. To name them all takes 24
pages in our four new illustrative brochures. ‘‘Must’* reading
for the progressive broadcasting engineer or executive. Write
for *‘Solid Statesmen’' console brochures.

GATES RADIO COMPANY

A Subsidiary of
Harris-Inlertype Corporation
QUINCY, ILLINOIS 62302

Offices: Now York, Houston, Los Angeles, Washington, D.C.
Export: Rocks International Corporation, New York City
In Canada. C. dian Marconi C: ¥




IMPROVING SENSITIVITY
OF PHASE MONITORS

In recent months, the FCC has
been receiving and granting many
applications for new clear-channel
daytime stations. Some of these
employ low power and require di-
rectional antennas. One installation
where this experience occurred is
WERK in Muncie, Indiana, with
250 watts at 990 kc and a six-tower
array.

The FCC Rules require that,
with a directional antenna, base cur-
rent of each tower must be sampled
and relative phase angles between
towers must be checked. To enable
us to measure these remotely, we in-
stalled a commercially built phase
monitor and gave no further
thought to the FCC requirements
until we fired up all six towers.
Several towers in the array gave us
barely enough signal to deflect the
remote base-current meter needle,
and we simply couldn’t calibrate the
monitor to read phases. By check-
ing base currents in the various
towers, ‘'we found that less than 1
to 1.2 amps is insufficient to cali-
brate the monitor; the amplitude
indication falls in the lower part of
the monitor scale.

Without being able to read the
true phases between towers, we
were unable to know if we were
even close to the correct pattern
adjustment. All we could read with
any certainty were the actual base
currents. We had either to find a
more sensitive phase monitor or re-
engineer this one into a more sensi-

by Robert A. Jones, Consulting
Author and Consulting Engineer,

LaGrange, lllinois, and David K. Barr,

tive unit. Obviously, we couldn’t
raise the base currents in the tow-
ers, because that would mean modi-
fying the theoretical design and
would only cause delay in getting
WERK on the air. A quick check
of other available phase monitors
indicated that no “more sensitive”
unit was available. Thus, we really
had no choice.

Fig. 1 shows that the sampling
system is typical, with phase loops
and lines. Fig. 2 shows the remote
amplitude circuit; its reading de-

Table I. Effects Loop-Change

Loop Turns Meter Reading
1 RG-8/U 30

4 #14 36.5

3 #14 54

2 #14 47
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PHASE MONITOR

Fig. 1. Loops check phase and current.
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pends on the current flowing up
tower No. 1. The only way to in-
crease the remote indication is by
reducing R1 to its lowest resistance.
Limiting resistor R2 is used to
keep the meter on scale, so we de-
duced that reducing its value sig-
nificantly would increase the meter
sensitivity. This changing R2 en-
abled us to read base currents, but
did not help with calibrating the
phase-angle reading.

Phase angle is read by adjusting
the sample voltages from two tow-
ers to a reference value—usually
indicated by a red line on the meter
scale—and then reading their vector
sum. For angles above 90°, it is
usually the difference voltage that
is read. Obviously, if we do not
have enough sample signal to bring
the reference settings to the red
line, we can’t get accurate phase
readings.

The sampling loops employed
with the monitor at WERK are
standard insulated shielded loops.

Manager and Chief Engineer of
WERK, Muncie, Indiana

Conferring with the manufacturer’s
engineers, we learned that other
stations experienced this low-sensi-
tivity problem, but none to the
degree that we were facing. At their
suggestion, we removed the line-
terminating resistors (R3) across
the inputs to the phase monitor.
This gave us a 40% increase in
signal, and we could then check
towers 1, 2, 4, and 5. (It might be
noted that eliminating these load-
ing resistors will change the indi-
cated phase angle by about 15°.
If you lift them, carefully check the
readings before and after; failure
to do so might lead you to believe
your pattern had shifted when, in
fact, it had not changed at all).

In order to assure the greatest
pickup for standard loops, see that
each loop is mounted at the maxi-
mum current point on the tower.
In most broadcast towers, this is
one-quarter wave length down from
the tower top. Since we were em-
ploying 90° towers, our current
node was exactly at the bottom of
the tower.

We then decided that, since the
current induced in pickup loops is
proportional to turns in the loop,
we could increase pickup by increas-
ing the number of turns. We started
by taking the RG-8/U cable out
of the copper tubing in the loop
and substituting four turns of No.
14 house wire. Much to our sur-
prise, these four turns gave very
little more signal than the single

TO

INPUT 1 CIRCUIT
T

on

Fig. 2. The current-monitoring section.
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outstanding

% FEATURES * PERFORMANCE * RELIABILITY %

520

BROADCAST
E VIDICON
CAMERA CHAIN

Almost 15 years of engineering know-how have  Dage invites you to compare the 520 with any

produced a vidicon camera combining economi-  other equipment available for commercial or
cal operation and exceptional performance: educational broadcasting.

® All Transistorized Circuitry with Cascode ® Exclusive Dage Television "Sweep Entry"

Nuvistor Front-End

® Standard Rear-Controlled Zoom Lens Kits

® More than 800 Line Horizontal Resolution

at Pic Center ® llluminated Lens Position Indicator
® 600 Line Resolution Average in All Four Corners ® 8-Inch Bonded Faceplate Viewfinder Kine
® 42 DB Signal-to-Noise Ratio at 10 Megacycles ® Half-Rack Turret Lock for Vidicon Protection
® Adjustable Delay Line Aperture Correction ® Focus Wobble
® Adjustable Gamma Correction ® Target Meter
® 3.Position Viewfinder Video Selection ® Elapsed Time Meter
® Individual Camera Identification Numbers ® Detail Response 100, Beyond 300 Lines
® Relay Operated Sweep Reversal 55%, at 600 Lines

Dage Television Company- DIVISION OF DAGE-BELL CORPORATION
455 Sheridan Avenue, Michigan Clty, indiana (219) 874-3251 Att: Dept. 30-C
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| ¥ Announcing
~ The New

- FAIRCHILD
F-22
Condenser
Microphone

New
advanced
design with
low-noise
field effect
transistor!

The FAIRCHILD F-22 Condenser Microphone uses
a field effect transistor as the microphone pre-
amplifier. This field effect transistor has an ex-
tremely high input impedance that complements
the high impedance characteristics of the con-
denser capsule for an outstanding improvement
in signal-to-noise ratios. No complicated RF cir-
cuitry is used in an effort to improve signal-to-
noise ratios. The absence of vacuum tubes elimi-
nates the problem of noise, microphonics, and
the expensive periodic replacement of the tube.

The FAIRCHILD F-22 provides the user with the
most often needed pickup pattern—cardiod—with
outstanding front to back cancellation character-
istics thereby making it ideal for broadcast, TV,
sound re-enforcement and recording. Extremely
low hum susceptibility allows easy use in a vari-
ety of operating fields and the basic high sensi-
tivity of the F-22 allows integration into a variety
of circuits and a variety of studio and field
operating conditions,

A new convenience . . . the F-22 is self-powered.
The F-22 eliminates the bulky, heavy, cumbersome
remote power supply associated with conventional
condenser microphones. The F-22, as illustrated,
is complete—just plug into a studio audio line
and you have the smoothest, cleanest sound pos-
sible. This self-contained power supply allows new
ease of operation in studio work and in field
assignments. The use of a field effect transistor
with its low noise and low current drain require-
ments allows the operation of the F-22 with long
life mercury cells. The use of minimal parts and
the use of missile-grade components throughout
assure the user of continuous quality.

By bhreaking away from traditional condenser
microphone design and using the latest in solid
state-field effect transistor technology and micro-
circuitry, FAIRCHILD is able to produce this qual-
ity condenser microphone at an astonishingly low
and sensible price, thereby putting the ultimate
microphone quality within the reach

of every sound engineer. price 321 9

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

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
1040 45th Ave., Long Island City 1, N.Y.
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Fig. 3. Capacitance-vs-amplitude graph.

turn of RG-8/U. By trying three
and then two turns, wc found the
best number of turns was three.
The results of our trimming are in-
dicated in Table 1.

Sensitivity didn’t improve as we
increased turns because, as we
pushed morec and more turns
through the copper tubing, the in-
dividual turns were overlapping and
twisting together. The turns tended
to cancel each other and thercby
reduced overall pickup. Also, the
loop impedance was considerably
changed, and the loops no longer
matched the monitor.

We then compared shiclded loops
with unshielded ones to see which
yields the greater signal. The
shielded loop drove the mecter to
rcad 75; a single-turn unshielded
loop, of the same physical size,
produced a reading of 84. Though
therc was a noticable gain, the im-
provement was not significant.

Our next approach was to try to
resonate these loops, since a pickup
coil will absorb the greatest amount
of energy at resonance. W¢ went
back to our original loop and con-
nected a variable capacitor in par-
allel with the coaxial connector at
the bottom of the loop. As we in-
crecased the capacitance (toward
resonance), the remote signal read-
ing increased rapidly. Fig. 3 shows
a graph of this adjustment.

We had needed a 4-to-1 improve-
ment in signal to the monitor, since
our two lowest-current towers had
only about ¥4 amp of current. We
therefore adusted the capacitor for
about 4.5-to-1, leaving the loop
tuned on the inductive side of
resonance. This provided a more
stable secting than if the loops werc
left exactly at resonance. For
WERK, at 990 k¢, we found that
7000 pf was the value to use. Fig.
4 gives an idea of the capacitance
value for other broadcast frequen-
cies. This table is only a guide,
and these values would hold true
only for the type of loops (Gates)

Fig. 4. A chart for other frequencies.

we used at WERK. Other loops
would have different inductances,
and the capacitor values would be
different.

Fig. 5 shows the physical ar-
rangement we finally used. The ca-
pacitors were mounted in weather-
proof metal boxes fitted with coax
connectors and were then inserted
by using coaxial T-fittings. If these
capacitors absorb moisture, they
will change in value and produce
an apparent change in remote
phase-angle readings.

Keep in mind that these capac-
itors will affect the phase angle on
the phase monitor. In order to re-
tain symmetry, install capacitors
cxactly thec same on all towers. It
is also a good idea to hand-pick
the several capacitors, trying them
in position one at a time, making
sure they all give the same readings
on the monitor. As you know ca-
pacitor values can vary from what
they’re stamped by as much as
+10%.

We were able to develop a way
of increasing the sensitivity of
standard loops and phase monitors
by about four times—at least we
did for the towers at WERK. Thus,
resonating the loops made it possi-
ble to rcad antenna currents as
small as ¥4 amp. Somewhat similar
results should be possible with
other antennas and loops. A

[ ]
/’

LoOP

BOX
CONNECTING -

TEE =

P

~
CAPACITOR
—SAMPLING

LINE

Fig. 5. How the capacitor can be added.
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We interrupt this magazine to bring you...

Late Bulletin from Washington

by Howard T. Head

FM Interference Problems

The Commission has been receiving an increasing number of complaints
concerning FM harmonic interference to television reception (June 1964
Bulletin). These complaints have become so numerous that a form letter
explaining the nature of the interference and suggesting means for

reducing it is now being sent in reply. Typically, the interference

is generated by strong signals overloading the RF stage of the television
receiver or preamplifier; in some instances, however, there may be actual
second-harmonic radiation from FM transmitters. There appears to be little
prospect at present that the Commission will attempt to solve the problem
by changing the IM allocation table,

In g related move, however, the Commission has acted to propose the addi-
tion of mileage separations to the FM spacing table to provide interme-
diate frequency (IF) protection to FM stations. This change would require
mileage separations ranging from 5 miles to 30 miles, depending on the
class of station, between stations either 53 or 54 channels (10.6 mc or
10.8 mc) apart,

Aural-Visual Power Rules Made Final

The proposed rules governing the aural-to-visual power ratio of tele-
vision broadcast stations (April 1964 Bulletin) have been made final,
Under the new rules, the aural power is required to range between 10%
and 20% of the peak visual power. The previous range was 10% té 70%.

Television stations will be permitted to operate with aural powers
greater than 20% until March 1, 1966, By that date stations which have
not reduced power must file a formal application on FCC Form 301 re-
questing a radiated power within the authorized range,

Duplication Limit Postponed

The Commission has postponed until October 1, 1965, the effective date
of new Rules requiring commercial FM stations in cities having a popu-
lation over 100,000 to program separately from their AM affiliates at
least 50% of the time., The Rule was originally scheduled to take effect
on August 1, 1965.



At the same time, the Commission made it clear that this requirement
does not apply to noncommercial educational FM stations operating on
the educational channels; educational stations on the commercial chan-
nels, however, are subject to the duplication limitation.

AM Allocation Rules Clarified

The Commission has made minor changes in the standard broadcast allo-
cation rules to clarify instances where "prohibited overlap" of speci-
fied contours would occur entirely over sea water or would involve a
contour of a foreign station lying solely in the United States (December
1964 Bulletin). Under the modified rules, applications for new and
changed AM facilities will be accepted and processed where contour
overlap occurs so long as the overlap is entirely over sea water. Also,
applications for changed facilities will be accepted even though some
new overlap area may be created, provided that no net increase in the
total overlap results, In the case of foreign stations, overlap is
permitted so long as the pertinent treaty requirements are met,

Unused UHF Permits To Be Reviewed

The Commission has scheduled oral arguments for early May on the question
of whether to grant further extensions of long-outstanding permits for
UHF television stations that have never begun operation or have been
dark for substantial periods of time (January 1965 Bulletin)., Approxi-
mately 25 authorizations are affected. 1In some instances, the authori-
zations have been outstanding for many years, The cancellation of these
unused construction permits will make the vacant channels available to
new applicants.,

Changes in Broadcast Filing Fees

The Commission has proposed to increase the filing fees for broadcast
applications. The fee for an application for a new television station
or a major change in an existing station would be increased from $100
to $150. Fees for AM and FM stations would be increased from $50 to
$75, and those for call-letter changes would be raised from $20 to $30,
Fees for translators would be reduced from $30 to $10, and the $25 fee
for remote-pickup stations would not be charged for mobile units if the
mobile application is part of the application for the base station.

Howard T. Head...in Washington



End OFF AIR PANIC
REPLACE MERCURY VAPOR TUBES

with DIRECT PLUG-IN
SILICON RECTIFIERS

New From Wilkinson Electronics

WE
TYPE

SR-3-1
SR-10-6
SR-10-12
SR-14-6
SR-14-12
SR-20-6
SR 20-12 — 20 KV PIV — 12 AMPS AV. SR-20-12

REPLACES
TUBE TYPE

866A 816

872
872
872
872
6894
6894

8008
8008
8008
8008
6895
6895

575
575
575
673
673

NOM P.S.

P.R.V. AMPS VOLTS

3KV
10KV
10KV
14KV
14KV
20KV
20KV

1
6
12
6
12
6
12

1500
5000
5000
6000
6000
9000
9000

UNIT
PRICE

9.90
42.00
50.00
72.00
84.00
95.00

110.00

EACH DIODE HAS A GO — NO GO NEON

FOOL PROOF

INDICATOR — A GLANCE TELLS ALL

MULTIPLE SAFETY FACTORS ASSURE

PANIC PROOF

RELIABLE ON AIR CONDITION

EASY INDIVIDUAL DIODE REPLACEMENT

SPEND PROOF

Circle Item 12 on Tech Data Card
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WILKINSON ELECTRONICS INC.

1937 MacDADE BLVD. .
TELEPHONE (AREA CODE 215) 874-5236 874-5237

WOODLYN, PA. 19094

AT LOW COST—NO ENCAPSULATION USED
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TRANSISTORIZED MICROWAVE

A tale of two cities and the solid-state

television links that serve them,

TELEVISION SYSTEMS

Development of transistorized
microwave systems has made it
economically feasible to bring high-
quality network television into
desert and mountainous areas be-
cause of the ease with which such
systems can be installed and main-
tained by station engineers. Light-
weight, modular “plug-in” construc-
tion, coupled with built-in test and
checkout facilities, added to low
power requirements, all contribute
to easy and economical installation.
Take the case of two Nevada sta-
tions in the Donrey Media chain,
CBS/ABC affiliate KOLO-TV,
Reno, and NBC affiliate KORK-
TV, Las Vegas. Both recently in-
stalled intercity microwave systems.

The new KOLO-TV equipment,
which is all solid-state except for
klystrons, was installed by their
two-man engineering department
during August of 1964. Microwave
terminals are located at Reno, Slide
Mountain, and Freel Peak, which
also served as the sites for the for-
mer tube-type system. The network
TV signal is fed into the microwave
system at Sacramento, Calif. From
Sacramento, the video is transmitted
via microwave to Freel (96 miles),
to Slide Mountain (38 miles), and
on to Reno (15 miles). The link

Reno terminal of the microwave system.

30

between Sacramento and Freel
operates in the 2-gc band, while the
new system operates in the 7-gc
frequency range.

Total cost for the new 7-gc sys-
tem including conversion of the 2-gc
Sacramento site, new microwave
equipment, batterics, and helicop-
ter/pilot time for installation work
amounted to approximately $31,000.

For maximum coverage of the
area, a TV transmitter is located
on Slide Mountain, with a duplex
channel betwcen Slide Mountain
and Reno, where an auxiliary TV
transmitter and tower are installed
for backup. The TV studio at Reno
maintains control of studio pro-
graming and taping, but the Slide
Mountain site is the station’s princi-
pal transmitting site and is manned
around the clock.

An unusual feature in this micro-
wave installation is the use of a
new elliptical waveguide, which
eliminates reflections found in con-
ventional waveguide using numerous
flanges, bends, and twists. Some
300 of the new waveguide is used
at Slide Mountain to interconnect
the microwave dish (mounted on
the television transmitting tower)
to the microwave terminal equip-
ment, which is housed in the TV

transmitter building.

All the transistorized equipment
is operated from 24-volt battery
banks at all sites. In the event of
primary power failure, each battery
bank is capable of operating the

CE James R. Bull, Sr, tests the terminal.

terminal for more than 10 hours.
thus assuring continuous program-
ing. A stable power source, and a
transmission system relatively free
of maintenance, are essential be-
cause of the area’s extremely bad
winters. Freel Peak is accessible
only by helicopter during the entire
year, and the Slide Mountain site
(elevation 9800) is often locked in
by winter storms. During the winter
on Slide Mountain, 20’ snows with
winds between 100 and 200 mph
are not uncommon.

Rooftop antenna at the Las Vegas studio receives signals from solid-state system,

BROADCAST ENGINEERING



NEWW CONCEPT invir simplicity and troublefree operation

An /Allenized/
VTR Provides
Simple
Troublefree
Operation

with Top
Performance
and
Convenience

Brilliant engineering achievements provide simpler equipment with better performance.

m Simpler Operation — far fewer controls, adjustments and components

B Best Performance — routinely meets or exceeds all performance specifications of the latest, most
expensive “deluxe’ VTR equipment

m Stable “Sync-lock” Servo — positive lock frame and line comparable to best sync generator
“gen-lock,” instantaneous lock-up when tape guide pulls in, automatic recovery

m High Band Color Operation — at modest cost; ALL BAND operation at the turn of a switch

m Self-Contained Console — all plug-in transistor modules fit in factory-rebuilt VR1000 console,
eliminating all racks and troublesome tubes

Available as a complete machine to add to your facilities.
Available as system components to re-equip your existing VTR by factory rebuilding exchange.

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

LOOK TO VISUAL FOR NEW CONCEPTS iIN BROADCAST EQUIPMENT

[ - SN
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If
You're A
Professional
We Know

SALES!
RENTALS!

WRITE FOR AUDIO CATALOG
NO. S ON COMPANY LETTERHEAD

Midwest's

of Professional
Audio
Equipment

BEHREND’S, Inc.

161 E. Grand « Chicago, IIl. 60610 + (312) 527-3060

BRANCHES Cleveland, Detroit, Memphis, Kansas City
Circle l1tem 14 on Tech Data Card

KOLO-TV

2 1

SACRAMENTO

SERVICE!

Mike Reel

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

Reel

Port-0-Reel,
hand wound
for use with
shielded mi-
crophone ca-
ble for pub-
lic address
systems, ra-
dia stations,
etc. Also can
be furnished
with power
cord for light-
ing.

All sizes and types of reels
are available. Write
for catalogue 61A

INDUSTRIAL ELECTRIC REELS, INC.

1509 Chicago Street Omaha, Nebraska

Circle Item 15 on Tech Data Card
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Microwave relay setup of Reno's KOLO-TY.

The 7-gc installation for KORK-
TV, Las Vegas, was completed dur-
ing September 1964. The entirely
new system was engineered by the
KORK-TYV technical crew. Location
of the microwave sites and distances
between them include: Las Vegas
to Potosi Mountain, 25 miles; Po-
tosi Mountain to Calico Peak, 102
miles; Calico Peak to Blue Ridge,
65miles; and a 2-gc modified link
between Blue Ridge and Mt. Wil-
son, 28 miles. KORK-TV had to
use 2 gc at Mt. Wilson because of
frequency congestion.

The single-channel intercity sys-
tem is supplemented by an addi-
tional off-air pickup channel be-
tween Calico Peak, Potosi Moun-
tain, and Las Vegas. Currently,
KORK-TV’s television transmitter
is located at its Las Vegas studio;
however, plans are to move it to
Potosi Mountain for better area
coverage.

Off-the-air pickups are located at
Blue Ridge and Calico Peak. These,
along with the hot standby channel
between Calico Peak and Las
Vegas, plus the 7-gc transistorized
system, assurc KORK-TV of con-
tinuous and dependable operation.
Network programing from NBC’s

CE James Garner checks network pickup.

West Coast affiliates is fed into the
microwave network at Mt. Wilson.

Prior to the installation of the
new 7-gc system, KORK-TV re-
ceived its network signal from an
East Coast feed. Due to the differ
ence in time, KORK-TV was forced
to video-tape programs for later
telecast. The new microwave system
has enabled the station to eliminate
the taping process and releasc its
two taping machines for other work.

Like KOLO-TV, KORK-TV re-
quired a highly reliable system with
little or no maintenance because of
the extreme weather conditions ex-
perienced at its remote sites, and
float-charged battery banks are
used.

Solid-state dependability, coupled
with overall transmission rcliability,
makes the probability of an outage
almost nil. Nevertheless, for addi-
tional protection, both KOLO-TV
and KORK-TV carry spare mod-
ules for the microwave system in
an “on hand” inventory. In case of
equipment failure, the faulty module
can be located and a new one
inserted in its place. A

A
e R,

POTOS|
MTN

Intercity microwave relay system provides network television programs to KORK-TV.

BROADCAST ENGINEERING



A New Electronic Slide Rule
with Instruction Course
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Why didn’t someone think of this before?

Here’s a great mew way to solve electronic problems accurately

.easily. The Cleveland Institute Electronics Slide Rule*
is the only rule designed specifically for the exacting require-
ments of electronics computation. It comes complete with
an illustrated Instruction Course consisting of four AUTO-
PROGRAMMED lessons...each with a short quiz you can
send in for grading and consultation by CIE’sexpert instructors.
With this personal guidance, you’ll soon be solving complex
electronics problems in seconds while others still struggle along
with pad and pencil.

Here’s what Mr. Joseph J. DeFrance, Head of the Electrical
Technology Dept., New York City Community College, has

RLLIAR I ar

saiisfizd. CIE will r=fund full payment.*U.S. Patent
Number 3,120,342,

TISFACTION W =
= SA arranty
(> The Electronics Slide Rule with Instruction >,
Course s availablz only from Clevelani Institute A

of Electronics, ani is covered by CIE’s exclusive _

{ “Satisfaztion Warranty.” Order it now ...use it < )
¢ for ten full days. Then, if you're not -ompletely ‘
<)

)

N
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May, 1965

“T was very intrigued by the ‘quickie’ electronics problem
solutions. It is an ingenious technique. The special scales
should be of decided value to any technician, engineer,
or student. The CIE slide rule is a natural.”
See for yourself. You will learn how to use special scales to
solve problems dealing with reactance, resonance, inductance,
AC and DC circuitry, etc. And, as an added bonus, you can
use this high-quality rule for conventional computation, too.
This all-metal Slide Rule is a full 10" long and is made to
our rigid specifications by Pickett, Inc. Slide Rule, Instruction
Course and handsome top-grain leather carrying case. .. all
yours for just $14.95. Cleveland Institute of Electronics, 1776
East 17th St., Department BE-101, Cleveland, Ohio 44114.

SEND COUPON TODAY

to: Cleveland Institute
of Electronics
1776 East 17th St., Dept. BE-101 . Cleveland, Ohio 44114

[J Please send FREE brochure only . . . without obligation.

[J Please send me your Electronics Slide Rule with Instruction
Course and leather carrying case. I am enclosing $14.95.

Name -

(Please Print)
Address County.
City State Zip

A leader in Electronics Training . . . since 1934

fm—————————
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A HETERODYNE
OFF-THE-AIR RELAY

Network FM programs received
in Corning, New York after several
air relays (which include phone
lines and studio equipment) are sat-
isfactory, but when the same pro-
gram was brought from the network
key station to Corning experiment-
ally by microwave, a listening com-
parison on the local CATV system
showed an obvious loss of quality
in the network relaying process.
Also, the network is able to relay
the sterco programs of the key sta-
tion only in monophonic form.

It was suggested that the FM
broadcasters investigate a hetero-
dyne method of off-the-air relaying
to improve quality and allow FM
stations not equipped to originate
sterco to carry stereo from the net-
work at moderate cost.

Test Setup

WCLI-FM obtained FCC author-
ization for tests during the experi-
mental period. WSYR-FM provided

Table |I. Frequency Response

Frequency (cps) Receiver Output (dh)

1000 0 db

50 +1

100 +1

400 +12

5000 =7

10,000 ~12

15,000 -17

the program and test signals. The
manufacturer of heterodyne equip-
ment used by the microwave com-
pany modified standard units and
loaned them for the tests. A tempo-
rary receiving antenna for WSYR-
FM was erected at the WCLI-FM

34

»— 94.5MC

by Allen Bell, Corning, New York —
A report on tests conducted to determine
the practicality of using heterodyne
methods for off-the-air FM relays.

LINE TO
N\ ANT
COAX RELAY (TP 4] ]
{NORMALLED —__ | 7] b
10 EXCITER! ~L e (0001 B
Eab LN
PA
EXCITER
STATION FREQ
VAR IABLE HETERODYNE & MOD METER
ATTENUATOR UNIT o 50
FOR FADE TEST— o ¢
0o 00 O 000
M STEREO TUNER NOISE &

DISTORTION
METER

Fig. 1.

transmitter site, and 60 db of trap-
ping was inserted to prevent the
local signal from overloading the
cquipment (Fig. 1). A steady 50 to
60 uv signal from WSYR-FM was
obtained at the cquipment input
terminals.

The incoming 94.5-mc¢ signal was
fed into the heterodyne unit. The
output was adjusted to 106.1 mc
== 1000 cps at 3 watts. The 106.1-
mc signal was fed into the WCLI-
FM transmitter intermediate power
amplifier via a coaxial relay nor-

Block diagram of the setup used in the tests of the heterodyne FM reiay.

malled to the regular exciter. The
unit had barely sufficient output to
drive the 829B; it supplied .25 ma
compared to the usual 1.25 ma.
However, grid drive to the two fol-
lowing 4-250A5s was normal and
due to the AGC action in the
heterodyne unit did not vary with
fluctuation of the received signal.

Test Results
Frequency-response, sterco-chan-
nel-separation, and noise measure-
ments werc made using the trans-

Table 2. Signal-to-Noise Measurements for the Relay System

S/N, complete setup
S/N

via station FM modulation monitor

—39 db
-39 db

S/N, stereo receiver connected to the output of the heterodyne

unit at 106.1 mc

-39 db

S/N, stereo receiver connected directly to receiving antenna

tuned to 94.5 mc

—48 db

BROADCAST ENGINEERING



Some plain talk from Kodak about tape:

Print-through an
sound brilliance

Put a magnet near a piece of iron and
the iron will in turn become magnet-
1ized. That’s print-through. With sound
recording tape, it’s simply the transfer
of magnetism radiating from the re-
corded signal to adjacent layers on the
wound roll. Print-through shows up
on playback as a series of pre- and
post-echoes.

All agreed. Print-through is a prob-
lem. There are some steps you can take
to mintmize it. You can control the en-
vironment in which you keep your
tapes, for example. Store them at mod-
erate temperatures and at nomore than
50% relative humidity. Also store them
“tails out” and pertodically take them
out for “exercising” by winding and
rewindmg them. What fun! If worse
comes to worse, you cai even interleave
the layers with a non-magnetic mate-
rial such as paper. Any volunteers? A
better way, however, is to start with a
tape that doesn’t print much to begin
with . . . which leads to low output
problems if you don’t make the oxide
coating substantially more eflicient.

And this 1s Kodak’s solution. It’s
not simple, but it works, and 1t works
well! It starts with the selection of the
wron oxide. In order to achieve low
print-through, the oxide necdles must
have the proper crystalline structure.
Kodak’s oxide needles have that struc-
ture. .. offering the highest potential of
any oxide currently available. But oxide
alone doesn’t make a low-print tape.

Milling the oxide ingredients, for
example, 1s very critical. If you mill for
too long a time, the needles will be
broken up and print-through will be
drastically increased. Too short, and
the dispersion will be lumpy. But other
factorsin the milling processare equally
mmportant. Like the speed at which the
ball mill turns. It can’t be rotated too
fast, otherwise the needles will be
broken up, and broken needles, you

know, exhibit horrible print-through
behavior. If you rotate the mill too
slowly, the oxide and other ingredients
will not be blended uniformly. Other
factors suclt as temperature and the
composition and viscosity of the in-

PR'NTE’;F;OUGH 400 CPS RECORDED SIGNAL

(TYPE 31A)

53db.

PRE-ECHO

DB

w1 |
o™ |

gredients must also be critically con-
trolled. One more thing. You’ve got to
make sure all the needles end up the
same size (.1 x .8 microns) if print-
through is to be kept down.

A very important contributor to low
print-through 1s the binder that holds
the oxide particles in suspension. The
chemucal composition of a binder con-
tributes nothing magnetically to the
prmnt-through ratio. What a binder
should do 1s completely coat each mndi-
vidual oxide needle, thus preventing
the particles from making electrical
contact. And that is just what our “R-
type” binder does. The final step 1s to
take this superb brew and coat 1t on
the base. The coating mustn’t be too
thick, for print-through increases . . .
or too thin, for then output suffers.
For best results, extreme uniformity is
the word. Here’s where our film-mak-
ing experience really pavs off.

Print-through tests are a million
laughs. Werecord a series of tone bursts
... saturation, of course. We then cook
the tape for 4 hours at 65°C. and then

Ko dfalk

TRADEMARK

measure the amplitude of the loudest
pre- or post-echo. The spread between
the basic signal and the print-through
is called the signal-to-print-through
ratio. The higher the number, the bet-
ter the results. Most of the general-
purpose tapes you’ll find have a ratio
of 46-50 db. Low-print tapes average
about 52 db. You can see from the graph
that our general-purpose tape tests out
at 53 db., so it functions as both a gen-
eral-purpose tape and a low-print tape
—and at no extra cost. High-output
tapes with thetr thicker coatings have
pretty awful print-through ratios—
generally below 46 db. Kodak’s high-
output tape (Type 34A) has something
special here, too. A ratio of 49 db—
equal to most general-purpose tapes.
Kobak Sound Recording Tapes are
available at all normal tape outlets:
electronic supply stores, specialty
shops, dcpurtment stores, camerastores
. . everywhere.

B
Sk

SOUND RECORDING TAPE
e

FREE! New compreliensive booklet
covers the entire lield of tape perform-
ance. Entitled “Some Plain Talk from
Kodak about Sound Recording Tape,”
it’s yours free on request when you
write Department 8, Eastman Kodak
Company,Rochester,New York,14650.

© Eastman Kodak Company, MCMLXI

EASTMAN KODAK COMPANY, Rochester, N. Y.

May, 1965
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MURE NEW STUDIO EQUIPMENT FROM ALTEC

(o}
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\Cyou. So write today, Dept. BE-5.

LATEST ATTENUATOR LINE ACHIEVES
LESS THAN 1 MILLIOHM CONTACT
RESISTANCE, LOWER NOISE, EASIER

UPKEEP, LONGER LIFE

The hoped-for possibility has developed into working reality —we’ve
managed to come up with the finest attenuators yet developed. More
than 300 types are available with either solder terminals or as plug-ins,
either rotary or straight-lines, and in such categorics as mixers, cali-
brated controls, calibrated grid control pots, VU range extenders,
decade attenuators, impedance matching networks, decade resistors,
faders, and sterco pan potentiometers. And they’re all listed in the
new Altec Attenuator Catalog which we've printed as a convenient
reference for your aid.

ALITTLE ABOUT ALOT OF IMPORTANT IMPROVEMENTS

You might like to know how some of these improved attenuators were
engineered. For instance, “coin” silver, which is normally used to make
brushes, contains copper and is subject to oxidation —reducing con-
ductivity and raising noise level, among other things. So we’ve made
our brushes of “fine” (pure) silver because it doesn’t oxidize —it
sulfides. Silver sulfide does not reduce conductivity; in fact, it actually
has a helpful lubricity. We use dual brushes on all our attenuators —
both rotary and straight-line models. They are independently sprung
and so guided as to eliminate “stumble” from contact to contact.

ADDED DEVELOPMENTS

Our new attenuator line is designed so that we’ll be able to gang up
to 8 of them in tandem, enabling you to operate the whole group with
one control. We've produced rotary attenuators that will give you
more steps in less space. How? Instead of putting them in the conven-
tional round cans —we’re building ours in square ones. And we'’re
using the corners (space that previously went to waste) for the wiring.

DON'T FORGET THE CATALOG AlTE[

The new Altec Attenuator Cata-

log we mentioned above has all

the technical characteristics and  LANSING |

other relevant data on the new

line. We'll be delighted to sendit ALTEC LANSING

A Division of 77 Ling Altec, Inc.

ANAHEIM,

© 1965 AL
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Table 3. Separation Results

Stereo channel separation at 400 cps,
complete setup
Left Right
0 —~26
=22 0
Adjusted receiver phasing
-30 0
(Separation at the WSYR-FM transmitter
was 35 db)
S/N measured in the individual channels
Left Right
—35db —40db

mitted signal of WSYR-FM. A
stereo receiver was used as demodu-
lator. Results of the frequency-re-
sponse measurements (including re-
ceiver de-emphasis are shown in
Table 1. Results of the monophonic
signal-to-noise measurements, made
on the complete setup and individ-
ual units at 400 cps, are given in
Table 2. Table 3 shows the results
of the separation measurements.

Occasional audio beats were
noticed during some very low pas-
sages of music. This is attributed to
cochannel interference with WSYR-
FM. FM listeners in the area notice
this interference at times.

In an additional test, stereo pro-
gram plus channel-separation test
signals were rebroadcast. The pro-
gram was tape recorded and criti-
cally checked at prearranged loca-
tions in Corning and Elmira, N. Y.
Measured separation at the WSYR-
FM transmitter was 31 and 30 db.
At approximately 15-minute inter-
vals, a 400-cps tone was transmitted
on each channel individually for
separation measurements.

Conclusion

This means of air relaying ap-
pears very promising. The only un-
satisfactory measurement in this
test was the signal-to-noise ratio.
The receiver S/N was 9 db better
than the heterodyne unit. It appears,
however, that a better signal pickup
or the use of a low-noise pream-
plifier should alleviate this problem
and make use of the technique feas-
ible for broadcast application. A

Symbol of Excellence

in Electronics
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WVIODERNIZING ?

START WITH THE MOST
ADVANCED TRANSMITTER
INPUT & OUTPUT EQUIPMENT

CDL SOLID-STATE TRANSMITTER INPUT STABILIZING WARD VIDEQC LOW PASS FILTER & COLOR
AMPLIFIER . . . for Color/Monochrome Operations. . PHASE EQUALIZING SYSTEM. Features built-in

. Solid-State Isalation Amplifiers & Regulated
Power Supplies.

CO-EL UHF VESTIGAL SIDE BAND FILTER FOR
KLYSTRON TRANSMITTERS.

CO-EL UHF NOTCH DIPLEX-
ER — No Gases Needed —
For use with up to S50KW
transmitters.

CO-EL UHF FILTERPLEXER — No Gases Needed — For
use with up to 50 KW Transmitters.

Ward Electronic Industries

P.0. BOX 1045 ¢ MOUNTAINSIDE, NEW JERSEY ¢ (201) 232-1167
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Now you can have reliable power in a
new 1500 watt pentode. Eimac’s 5CX1500A
power amplifier tube is designed for use at
the popular 1000-2000 watt peak envelope
power range. And it's compact: height, 47",
diameter, 3%2". Physical configuration is
similar to Eimac’'s well-known 4CX1000A
tetrode. The tube carries control and screen
grid dissipation ratings of 25 and 75 watts,
respectively. The SCX1500A is ideally suited
for Class C operation. In linear service the
tube can provide a two-tone signal with third-
order products of —39 db at 1000 watts PEP
or —35 db at 1700 watts PEP. Write Product
Manager, Power Grid Division, for details.

new power amplifier
pentode provides
excellent linearity

5CX1500A
CLASS C MAXIMUM RATINGS

DC PLATE VOLTAGE 5000 V
DC PLATE CURRENT 1.0 Amp.
DC SCREEN VOLTAGE 750 V
PLATE DISSIPATION 1500 W
SCREEN DISSIPATION 75W
GRID DISSIPATION 25W
SUPPRESSOR DISSIPATION 25W

TYPICAL CLASS AB,

LINEAR AMPLIFIER MEASURED VALUES
IN TWO TONE TEST

DC PLATE VOLTAGE 4000 V
DC PLATE CURRENT (No Signal) 250 mA
DC PLATE CURRENT (Two Tone) 485 mA
DC SCREEN VOLTAGE 500 Vv

PEAK ENVELOPE POWER OUT 1785 W
THIRD ORDER IN MAXIMUM —35db

EITEL- McCULLOUGH, INC., San Garlos, Calif.

In Europe, contact Eitel - McCullough, S.A,,
15 rue du Jeu-de-I'Arc, Geneva, Switzerland
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Field proven? Tarzian's is. Tarzian plumbicons
are in use today . . . in actual station operation.
And, Tarzian’s on-the-job experience verifies
plumbicon as the first really significant improve-
ment in television camera pickup tubes in years.

Here's a camera with a high sensitivity and the
ability to handle wide contrast ratios, like an |0,
combined with an exceptionally high SfN ratio

(48 db) . . . especially well-suited for taping. The
new plumbicon tube is excellent for both color
and monochrome use, exhibits no lag, and has
an exceptionally long life of several thousand
hours.

For your early delivery or additional information
on the Tarzian plumbicon, contact your Tarzian
regional manager, or call or write direct.

S A RKES TARZI AN

BROADCAST EQUIPMENT DIVISION

BLOOMINGTON, INDIANA
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Famous for

REVERBERATION...

A N X

i
i
peipa e

in New York City

B R

For years Liederkranz Hall was
world renowned for its remarkable
acoustic effects and consequently it
was in constant demand for recording.
But even Liederkranz Hall had its limi-
tations! Engineers could not always con-
trol the reverberation quality and time.
However if you wanted to record in Lied-
erkranz Hall today it would be impossi-
ble because, as with most old land-
marks, it's destined for destruction.

But . . . don’t fret, don't worry!
There's a much more practical, effec-
tive, and less expensive method to add
controlled reverberation to your sound.

Now reverberation comes in a com-
pact, portable attractive and rack
mountable package 24'2" high by 19"
wide in . ..

THE FAIRCHILD
REVERBERTRON

; RS ‘

Unique Features ot

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

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

Priced at only $985

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

FAIRCHILD

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

A Method for
Diminishing Ghosts

by Revis V. Hobbs, Transmitter
Supervisor, WSM-TV, Nashville, Tenn.

Specifications for WSM -TV’s
completely new transmitting plant
included two antennas of four bays
each, with separate pairs of trans-
mission lines. The antennas were to
be used simultaneously in normal
operation, but each was to be
usable independently of the other.
The voltage standing wave ratio,
looking into the transmitter end of
the transmission lines, was to be
1.05 to 1.0 or less.

ANTENNA

VIDEO
——‘{:MPLIFI[R TRANSMITTER

___ NORMAL 75-OHM
S TERMINATION
> REMOVED

[ DISTRIBUTION
BLOCK

PARALLEL
WITH =
NORMAL RG/11U CABLE

VIDEQ FEED 250-0HM
Lol | T POTENTIOMETER

-

ELECTRICAL LENGTH EQUALS
THAT OF ANTENNA FEED LINE

The system was constructed as
specified, and the electrical specifi-
cations were satisfactorily met.
There was, however, enough reflec-
tion from the antenna system to
produce a ghost on the “line out”
monitor when a fixed picture (such
as that from a monoscope) was be-
ing transmitted. After the system
had been worked down to the prac-
tical end, as far as SWR was con-
cerncd, we looked for another
method to reduce the ghost.

The “line out” monitor is con-
nected to a directional coupler
which is sensitive to the flow of
cnergy toward the antenna. The
ghost observed on the monitor is
the result of energy which has been
reflected from the antenna and re-
flected again by the transmitter out-
put impedance. It has the same
amplitude and phase, relative to the
main signal, as that radiated from
the antenna.

The method we developed, and
are now using, is based on the idea
of producing a signal at the output
of the transmitter coincident with
and of opposite polarity to that re-
flected from the antenna. This is
accomplished by using an RG/11U
cable, cut so that its electrical

length is equal to that of our an-
tenna feed lines, in place of the
normal 75-ohm termination at the
input jack of the video amplifier
which feeds the transmitter. The
other end of the cable is connected
to a 250-ohm potentiometer (see
diagram). Any reflection present on
this cable is superimposed on our
video signal. The length of the cable
determines the coincidence (at the
transmitter output) of the ghost and
the reflection-cancelling voltage.
The polarity and amplitude of the
cancelling voltage, relative to the
normal 75-ohm match, are varied
by the potentiometer.

The system is adjusted by ob-
serving a picture or waveform moni-
tor connected to the “line out”
signal and adjusting the potentiom-
eter for minimum ghost or reflected
image.

We are able to reduce the ghost
by at least 10 db, which takes it
down to the point where it can
barcly be seen even when specif-
ically looking for it.

Economical

Waveform Camera
by Troy Mallon, Chief Engineer.
KRBC-TV, Abilene. Texas

In many TV stations, the cngi-
necring budget does not allow for
“luxuries” such as waveform cam-
eras. Yet, there is nothing that will
beat a good waveform picture for
comparison in troubleshooting or
for future reference. We solved our
no-camera problem by salvaging a
Polaroid camera that had been dis-
carded by our news department.
The bellows leaked light, and the
folding mechanism was jammed,
among other faults. We applied a
little black tape over the light leaks,
determined to make a waveform
camera out of this piece of “junk.”

We found that if we used Pola-
roid No. 1 and No. 3 close-up

BROADCAST ENGINEERING



ONE NEAT PACKAGE

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

O overall efficiency: 629 or better [ plate efficiency:
809% or better O power consumption: 120 kw @
10094 modulation, 92 kw @ 3095 modulation, 82 kw
@ 9O modulation O completely self-contained, includ-
ing blower: compact design assures minimum installa-
tion cost and uses only 62 sq. ft. of total floor space.

for a descriptive brochure on Continental’s new Type 317C 50 kw AM broadcast
transmitter, write: Commercial Sales, Continental Electronics Manufacturing Com-
pany, Box 17040, Dallas, Texas 75217

A DIVISION OF LING=TEMCO=VOUGHT, INC.

May, 1965
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“RYSSCO

BROADCAST
Turntables

Separate Tone Arm

mounting plate for / _

easy installation
Unconditionally

¢ Single lever controls
33, 45, 78 speeds
¢ Plays 45 RPM’s
without adapter
¢ illuminated speed
indicators Guaranteed
* Sold with or without W eh
arm(GREY or REK-O-KUT)  material or work-
* Instant acceleration manship when given
¢ Heavy duty — normal maintenance
professional quality
¢ Competitive low price SOLD DIRECT
o Call or write for folder ~ORTO

DEALERS

“TRYSSCO Eiectronics M.

6879 N. SUNNYSIDE, CLOVIS, CALIF.
PH. 299-4692

Circle I1tem 24 on Tech Data Card

lenses in tandem (with the camera-
focusing lever set at 3%2”) the planc
of critical focus fell 9 in front of
the camera lens. We located a dis-
carded clectrical fixture which had
previously been used in the control
room to provide a directional light
source. By removing the hood from
this fixture and attaching it to the
front of the camera with a couple
of braces, we achieved the required
97 distance between CRT face and
the camera lens. The small end of
the hood is fitted over the close-up
lenses, and the large ends fit very
nicely over the oscilloscope bezel.

The only requirements to take
good, sharp waveform pictures are
to place the large hood opening
flush against the scope face and
hold the camera level—a little ex-
perimenting will cstablish the cor-
rect cxposure for the type of film
being used. (We use Polaroid 3000-
spced film which requires an ex-
posurc of about I sccond.)

Since we’ve thrown this camera
sctup together, we've had field engi-
neers and consultants show up bur-
dened down  with  high-powered
(¢xpensive) camera gear for record-
ing waveforms during new equip-

“Hear me out. I'm the New Uher 4000-S.
the greatest little professional tape recorder in the whole wide
world. There is no end to my versatility. I have traveled
everywhere...from the top of Mt. Everest to the bottomless pits
of Africa (take me anywhere, I weigh less than 9 1bs.).
Here is just a resume of my most important features:
(I hope I'm not going too fast for you).
RANGERTONE: exclusive accessory for lip synchronization for
professional and home movies. AKUSTOMAT: (a tape saver)
You simply speak and I record. You stop speaking I stop.
(quite intelligent.) DIA-PILOT: Impulse transmitter
for fully automatic control of slide projectors and
animated displays. Fully transistorized, four speeds (15/16, 1%,
334,7Y%2 ) Records up to 8Y2 hours on 5” reel. Piano keyboard
for rewind, start/ playback, pause stop, record and fast forward.
Built-in battery “pak” or AC powered. Large illuminated VU meter.
My references: Well ask any professional radio or TV commentator,
reporter, engineer or anthropologist. Thank you for your time.
Additional information furnished upon request or see your

dealer for a full demonstration.

Sound begins and ends with a Uher* Tape Recorder.”

‘m, marteL|

{*PRONOUNCED U-ER)

MARTEL ELECTRONICS

LOS ANGELES: 2356 SOUTH COTNER, NEW YORK CITY: 1199 BROADWAY,CHICAGO 5445 NORTH LINCOLN AVENUE

Circle Item 23 on Tech Data Card

42

ment checkout and proof - of -
performance measurements. They
nearly always end up using our
camera to take their pictures, be-
causc there are no setup problems.
The rig is so simple to operate that
we use it on a regular basis to
keep a running record of equipment
performance.

Improving The GE BT-1B
Low-Voltage Supply

by Bruce L. Mackey. Technical
Supervisor. WKRT AM-FM,
Cortland. New York

Modifications suggested in the
following paragraphs are designed
to improve regulation of the low-
voltage power supply in the GE

BT-1B FM transmitter and to
update the tubes employed as
regulators.

The modifications include re-
moving voltage - divider resistors
IR182, IR183, and IR184, the
values of which are 8K, 220 ohms,
and 5K, respectively. These resist-
ors tend to cause the minimum VR-
tube current (which occurs with
low line voltage and maximum
power-supply load) to fall below the
value required for stable tube oper-
ation. This condition results in VR-
tube oscillation at random audio
frequencies.

The following procedure should
be employed to remove these re-
sistors: Remove 1R183, the upper-
most resistor on the board located
at the rear of the power-supply
panel; connect a jumper wire be-
tween the tcrminals to which this
resistor was initially connected; re-
move the wires which run from ter-
minal No. | to IR182 and from
terminal No. 2 to IR184. Resistors
1R182 and IR184 are located just
to the right of the terminal board
and are tubular, wirewound units
bolted to the pancl. Disconnect the
grounded end of resistor 1R184
and remove the resistor from the
panel, pulling the lead connected
to the other end of the resistor
through the wiring harness. (It is

Symbol of Excellence

in Electronics
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new

UNIDIRECTIONAL DYNAMIC BOOM MICROPHONE

SOLVES THE AUDIO ENGINEER’S
MOST ANNOYING BOOM PROBLEMS

HOW THE SHURE SM5 SOLVES IT

True Cardioid pickup pattern-—symmetrical about the
axis and exceptionally uniform with frequency. Excellent
background noise rejection.

Two-stage mechanical isolation—two-stage permanent
windscreen assembly. Element and isolation completely
surrounded by outer wind shell, minimizing wind and
mechanical noise in any indoor or outdoor application.

Pickup of electrical No transformers or inductors. May be used in extreme
hum hum fields.

Perfectly balanced, lightweight — excellent stability,
minimum overswing.

Element and isolafion assembly protected by outer wind-
screen and steel reinforcing rods.

SHURE STATION-ENGINEERED BROADCAST AUDIO EQUIPIVIENT

THE PROBLEM

Sound coloration—from
stage reflections or off-
mike performers.

Wind and Boom noise
from fast boom swings.

50-15,000 CPS
CARDIDID PICKUP

Maneuverability

Mechanical Damage

MICROPHONES

Specially designed for exacting studio applications.
Extensively field-tested, many in use by
leading radio and TV stations.

MODEL 333
UNIDIRECTIONAL
RIBBON

Extremely rugged.
Exceptionally at-

MODEL 576 MDDEL 546

OMNIDIRECTIONAL
DYNAMIC

Only 34” diameter!
40% smaller diam.,
60% smaller area
than popular dynamic
omnidirectionals. Vir-
tually flat from 40 to
20 Kc. Rugged steel
case.

MODEL 570

LAVALIER DYNAMIC

Outstanding on the job. Specially
shaped response cuts ‘‘chest boom”’

» UNIDIRECTIONAL

i UNIDYNE HI
Uniquely uniform
and symmetrical car-
dioid pattern solves
many difficult studio

. . . provides unequalled presence.
Non-metallic “Flex-Grip' hanger ...
sllent, secure. Only 34~ diam.

CIRCUITRY

SE-1 STEREO
TRANSCRIPTION PREAMPLIFIER

Provides precise RIAA equali-
zation from magnetic phono
reproducers at line levels. Sep-
arate high and low frequency
response trimmers. Lowest di.s-
tortion, noise level, susceptibil-
ity to stray RF fields.

and remote problems.
Provides broad use-
ful front coverage.

Shure stereo equalizer and preamplifiers are praised as MAJOR
contributions to upgrading station quality by broadcasters.

M66 BROADCAST
STEREO EQUALIZER

Passive equalizer compensates
recorded frequency to three play-
back characteristics: RIAA, fiat,
roll-off. Provides precise equali-
zation from magnetic pickup at
microphone input evel.

tractive and com-
pact. Ideal for
music (stereo or
mono) and general
applications on
stand or boom.
Super cardioid,
flat wide-range re-
sponse,

TONE ARMS & CARTRIDGES
World standard for quality sound.

SHURE SME

“THE BEST PICK-UP

ARM IN THE WORLD"
Utterly beyond comparison.
Supremely accurate, proved
reliable in quality music sta-
tions.

STERED DYNETIC
Phono Cartridges
First choice on every count—standard in
the quality music stations.

Write directly to Mr. Robert Carr, Manager of Professional Products Division, for personalized
assistance, technical data, samples for testing: Shure Brothers, Inc., 222 Hartrey Ave., Evanston, lii.

WWW.americanradiochistorv.com
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Quality Programming Control
with a BAUER AUDIO CONSOLE!

With a Bauer Model 910 ‘‘solid state’” Audio Console you
have guality programming contro/ at tube prices. It will also
provide you with more facilities per inch than any other con-
sole available today: Eight mixing channels, thirty inputs, a
unique cue and talk-back system and vertical attenuators
that permit the split second operation required to meet
modern programming techniques (a feature usually found
only on high price custom consoles). All this in a package
only 28 inches long.

You will like the specifications on the Bauer Model 910 Con-
sole. Your Bauer representative has all the details. See him,
or write direct for all the facts today.

KIT OR FACTORY ASSEMBLED

ELECTRONICS
Bawuer 555755 5%

1663 Industrial Road, San Carlos, California Area Code 415 591-9466

—————
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casiest to pull the wire through
from the free end a section at a
time, beginning two or three turns
of the cable lacing from the free
end and pulling the free cond
through. While this procedure is not
as casy as simply taping the wires,
it makes a much neater job.) Next,
remove IR182 from the panel and
remove the lead which ran from
IR1&2 to terminal | on the resistor
board. The remaining lead con-
nected to 1R182 is soldered to ter-
minal 13 of the resistor board. Clip
this lcad from 1R182 at the re-
sistor, leaving it connected 1o
terminal 13. Pull the lead through
the cable lacing and connect it to
pin 8 of each of the 6B4 sockets.
Tie pins 3 and 4 of each socket
together.

An additional change, although
not absolutely essential, further re-
duces the possibility of regulator-
circuit oscillation at only a small
sacrifice (.5%) of regulation capa-
bility. This change consists of sub-
stituting a 47K, 2-watt resistor for
the 18K, 2-watt unit originally used
for IRI175.

The final step ts to remove the
6B4’s and insert 6L6GB’s in the
same sockets. The 6L6GB’s are
considerably cheaper to obtain than
the 6B4’s and are often more read-
ily available. If, however, you have
lots of 6B4’s, they may still be used
without any wiring changes. The
final overall schematic ts shown in

the accompanying drawing. A
INR 6L6G8B 6LEGH 6L6G8
e T
— -
\ | ) . -“
| b t = :l +—
o T
} Ll esnT o
L i ‘
e~ VRIOS
| 1

1. you lost your turn by miss-
ing our ad in the March
issue. Go back and look
at page 86.

BIONIC INSTRUMENTS, INC. J

BROADCAST ENGINEERING



Wichita Falls or Walla Walla—wherever you are—
you'll find that you can depend upon Harvey—

America’s oldest distributor of professional
Y RADIO CO., 'NC. broadcast and recording equipment—to fill your
orders from stock in depth...whether you need a
studio tape deck, image orthicon tube, cable, or
the smallest replacement part. What’s more, we

ship the fastest possible way—from truck to air
103 West 43rd Street/New York, N.Y. 10036 /(212) JUdson 2-1500 freight. The three major networks find we save

Federal Electronics, Inc. (Subsidizty}/ Vestal Parkway, Vestal, N.Y / (607) Ploneer 8-8211 them time and the trouble of hunting around. You
will, too. To order, write or call—collect—today.

H

Always on hand: A.D.C. ® ALTEC ® AMPEX ® AP.l. ® CANNON ® CBS LABORATORIES © DAVEN ® ELECTRO-
JOICE e LANGEVIN ® MCINTOSH ®* NEUMANN e PULTEC ® R.C.A. ® SENNHEISER ® UNIVERSAL AUDIOJ
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Sync Generator

(Continued from page 11)

T
ty |te

Fig. 2. Correct multivibrator waveform upon completion of potentiometer adjustment.

Adjust each of the pulse-forming
multivibrators for proper pulse
widths as shown in Table 1. All
width adjustments arc made by
changing the potentiometcr settings
at each multivibrator.

Note: The vertical-blanking pulse
is also used to reset the two bistable
multivibrators in the generator. For
this reason, the width of this pulse
is adjustable only for discreet pulse
widths. For easiest adjustment,
monitor counter No. 2 while ad-
justing this pulse.

The timing adjustments for the
leading edge of all pulses are made
by moving the taps on the two delay
lines. All final adjustments should

be made while monitoring the out-
put waveforms, not the individual
multivibrator outputs. The adjust-
ments which may be made are: (1)
control over the amount of time by
which the horizontal-synchronizing
pulse lags the horizontal-blanking
pulse, and (2) adjustment for
achieving coincidence of the leading
edge of the 9H pulse and the lead-
ing edge of the equalizing pulses.

The pulse-shaper unit can now
be constructed, and the outputs of
each OR circuit tested. The output
waveforms were shown in Fig. 3
of Part 1.

After the pulse-shaping section is
functioning properly, the final out-

put amplifiers can be constructed.
These amplifiers will not be needed
if the generator is to be mounted on
the camera and the inputs to the
camera are of high impedance in-
stead of the normal 75-ohm cable-
terminating impedances.

In selecting a cabinet for this
generator, the builder will have to
determine the dimensions from the
componcnts sclected and the exist-
ing studio equipment space. Since
the power dissipated by the gen-
crator is in the range of 10 watts,
heat dissipation is not a problem.
The generator needs no warm-up
period, but it should not be placed
near cxtremely warm tube-type
equipment. A
1Jacob Millman and Herbert Taub,

Pulse and Digital Circuits (New York:
McGraw-Hill Book Company, Inc.,
1956), pp. 174-199.

ZAs above, pp. 199-201.

3A.J. Aronson and C. F. Chong. “Mono-
vibrator Frequency Divider for Sync
Generator.” Modern Transistor Circuits,
ed. John M. Carroll (New York: Mc-
Graw-Hill Book Company, Inc., 1959),
pp. 86-87.

+Transistor Circuit Design, ed. Joseph
A. Walston and John R. Miller, (New
York: McGraw-Hill Book Company,
Inc., 1963), pp. 373-377.

Cartridge Tape
Equipment

NEW 500 SERIES . . .
World’s Most Advanced

From the established leader in tape cartridge systems
—SPOTMASTER—comes today's most advanced
units, the 500B series. Featuring all-modular, all-
solid-state design and your choice of 1,2 or 3 auto-
matic electronic cuing tones, the 500B continues
the SPOTMASTER tradition of superior quality at
sensible prices.

Check these other SPOTMASTER features:

e Meets or exceeds all existing and proposed NAB
standards.

» Separate record and reproduce heads. A-B moni-
toring. Biased cue recording. Zener controlled pow-
er supply.

« Popular 500A series, today serving over 1,000 sta-

tions world-wide, now available at new low prices.

¢ 14 models match every programming need: re-
corder-playback and playback-only...compact and
rack-mount ... monophonic and stereo.

« Delayed Programming option permits instant dele-
tion of objectionable material from live originations.

e Heavy duty construction throughout, with rugged
hysteresis synchronous motors, top specs and
performance.

e Lease/purchase option. Ironclad guarantee for
one full year.

Write for complete information:

BROADCAST ELECTRONICS, ING, N ® memel
e

8800 Brookville Rd., Silver Spring, Md. JU 8-4983 ( 301)

Circle Item 27 on Tech Data Card
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 Cable
Manufacturing

As the quality of a house can only be evaluated by its foundation and the
materials used in construction, so it is that VIKING has built a company
dedicated to the complete services and growth of the CATV industry.

Each specialized division at VIKING has been carefully planned to meet the
expanding requirements of the CATV Industry and has resulted in the unique
formation of an organization “that does everything”; equipment manufacturing,
coaxial cable manufacturing, systems designing and engineering as well

as complete turnkey construction.

When next you are considering the construction of a new CATV system, or
rebuilding an old system, why not call upon VIKING — “THE HOUSE THAT
SERVICE BUILT.” No job is too big or too small.

W Manufacturers of Quality Coaxial Cables and Television System Products

DISTRICT SALES OFFICES Dallas, Texas—56-35 Yale, Room 212—214 EM 3-8054
Hoboken, New Jersey—830 Monroe Street—201-0L 6-2020 Lewistown, Pennsylvania—17 S. Dorcaus—717-248 8844
New York, New York—212-WH 3-5793 Omaha, Nebraska—119 South 19th Street-——402-341-1443

Atlanta, Georgia—Fulton Federal Building, Suite 908—404-52-3-8379 Los Angeles, California—1001 Glendale Blvd.—213-386-3030
Circle Item 28 on Tech Data Card
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DEPENDABLE..

THIS
ls ‘ 4 7
NOT..,,%@

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

P. 0. Box 11326
PHOENIX, ARIZONA 85017
TELE: 602-252-6041

(//j’

AMECO QUALITY...

THE ENVY OF CATY

Circle Item 30 on Tech Data Card
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Recording Facilities

(Continued from page 15)

} MI1CROPHONE

SPEAKIER 15Q
8 WATTS

50-150-2500 WaEAERLIEED
-60 DBM —— s
BALANCED T _
|
1
Cl—rewl w10 ©— © ©
TURNTABLE > CONSOLE
470009 10MV BALANCED
UNBALANCED
-100, 0002 0UT-6002
CARTRIDGE MACHINE N-100. X +8 DBM
10,0002 .5VOLT UNBALANCED BALANCED
UNBALANCED
oo
3 ®_0
s ool b Bed e
6000-20DBM 5000 + 4
UNBALANCED RECORDER BALANCED

Fig. 4. Typical levels and impedances

to sound bad was found to have
been dropped into a cup of coffee!
Most manufacturers will repair their
microphones and restorc them to
“like-new”” condition for a fraction
of their original price. Again, use
your best cquipment for recording.

Choosing New Equipment

Logically, the first question to
come up here is: “tubes or transis-
tors?” Any cquipment normally
used in recording is available either
way, and cither is capable of cxcel-
lent performance. To decide which
route to take, you must weigh the
lower initial cost of tube cquipment
against the increased reliability and
lower maintenance costs of transis-
tor gear. Don't let your unfamiliarity
with solid-state cquipment bother
you; once you do a little transistor
troubleshooting (and there is gen-
erally very little to do), you will
develop the same feel for solid-state
circuits that you have for tubes.

To choose a recording console,
consider the number of inputs you
need, add a few spares, then stop.
An overelaborate console can cause
more pain than improvement if it
i1s confusing to the operating per-
sonnel. Consoles made especially

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

page 86 for NEW REMOTE
CONTROL from BIONIC IN-
STRUMENTS, INC.

Circle Item 30 on Tech Data Card

encountered during sound recording work.

for production work are cxcellent.

A two-speed recorder (7V2 and
15 ips) is best for production be-
cause it permits you to play back
almost any tape that may come in
from another station or advertising
agency, and it lets you take ad-
vantage of the easier editing and
relative frecdom from tape dropouts
offered by 15 ips.

Turntable selection should be for
low wow and flutter, combined with
fast starting. Low rumble need not
be a prime consideration, since sub-
scquent equipment will not pass the
very-low-frequency rumble. Twelve-
inch tables are good, since they usu-
ally start faster and arc less cxpen-
sive than their sixteen-inch broth-
ers. Sixteen-inch arms should always
be used, however, so that large tran-
scriptions may be accommodated.

Most pickup cartridges available
today arec of the magnetic or re-
luctance type, and have adequate
frequency response for most pur-
poses. You should choose the more
rugged ones that track at 5 grams
or more; lighter tracking pressures
often make cueing difficult. A stereo
cartridge is satisfactory for mon-
aural work, if the two channels are
paralleled. Either passive equalizers
or equalized preamps may be used.

A dynamic or condenser micro-
phone with a sharp cardioid direc-
tional pattern and smooth frequency
response should be chosen. Omni-
directional mikes may pick up out-
side noises or such in-studio noises
as cartridge machines stopping. Rib-
bon mikes, though they give excel-

BROADCAST ENGINEERING



lent results in many applications,
are not well suited to production
work because of their heavy bass
response when worked ‘“close-in”
as is often necessary. (They can be
used, however, equipped with a low-
frequency rolloff filter.)

When installing new cquipment,

kecp these points in mind:

l.

Keep the operator in the mid-
dle of things. He should be able
to reach all normally used con-
trols without moving about.
Make it simple to operate.
Never use two switches where
one would do.

Match up your levels. Try to
set your incoming and outgoing
levels so that all channels are
at correct levels with about the
same fader setting, and so that
the console VU meter agrees
with thosc on the recorders.

Kecp your impedances matched.
Fig. 4 shows some of the many
impedances and levels encoun-
tercd in a typical installation.
Install a good monitor spcaker.
Even the best production man
can’t do a good job if he can’t
hear the finished product.

Finally, make the installation
neat. Lace your cables, use terminal
boards, and don’t spare any effort.
A little well-placed paint can do
wonders, too.

Happy Updating! A

MOVING?

Don’t Lose
Touch . ..

Receive B-E

as usual at
your new address

Write:

BROADCAST ENGINEERING
Circulation Dept.
4300 West 62nd St.
Indianapolis 6, Ind.

Symbol of Excellence

=)

in Electronics

-—,".\

- oo GENERAL

Now—get transistor reliability with Miratel
general purpose monitors. Low first cost—
minimum maintenance. High quality image
resolution in all sizes—8 to 23 inches. Write
for data and literature today.

Miratel Electronics.
Inc., 3600 Richardson

Street, New Brighton, @W}
55112

St. Paul, Minn.
Circle Item 32 on Tech Data Card

SPOTMASTER

RS-25

Tape
Cartridge

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

Enjoy finger-tip convenience
with RM-100 wall-mount wood
racks. Store 100 cartridges in
minimum space (modular con-
struction permits table-top
mounting as well); $40.00 per
rack. SPOTMASTER Lazy
Susan revolving cartridge wire
rack holds 200 cartridges. Price
$145.50. Extra rack sections
available at $12.90.

‘Write or wire for complete details.

W

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

Circle Item 33 on Tech Data Card
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| GREENLEE CH

CUTHOLES )/ TS

ASS

i} /

IS PUNCHES

Make accurate, finished holes in 114 minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing — a few turns of the
wrench does the job. All standard sizes , . .
round, square, key, or D’ shapes for sockets,
switches, meters, etc. At your electronic parts
dealer. Literature on request.

_ AP,
GREENLEE TOOL CO. GREENLEE
2028 Columbia Ave., Rockford, |||ino|?$

Circle Item 34 on Tech Data Card
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NEW!

FROM DYNAIR
...and it all has

TX-4A ""DYNA-MOD'’
Solid State Audio/Video Modulator

Series 6600 Solid-State Balanced-Line
Video Transmission Equipment

-
— gEsESSSEESSE
. esgsssssssss

VS-121A Solid-State Broadcast Switcher/Fader
with Preview Buss

%AGC ... AFC ... APL — nothing
new. But APQ {Automatic Picture
Quality) is a DYNAIR exclusive!

See all of the DYNAIR TV equipment

in our new 1965 catalog — write for
L yours today!

DYNAIR

LECTRONICS, INC,
SAN DIEGO, CALUFORNIA

636D FEDERAL BOULEVARD
SAN DIEGO. CALIFORNIA 921t4

TELEPHONE (714 S582.921

Circle ltem 40 on Tech Data Card
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BOOK REVIEW

Basic Theory and Application of Transistors: Department of the Army,
Dover Publications, Inc., New York, New York; 263 pages, 612 x 914,
paperback, $1.25. This book is a re-publication of Department of the
Army Technical Manual TM 11-690. Following a brief introductory
chapter are 12 chapters that progress from the fundamental theory of
transistors to pulse and switching circuits and modulation, mixing, and
demodulation applications. Other chapters are devoted to amplifier
fundamentals; bias stabilization; transistor analysis and comparison using
characteristic curves and charts; audio, tuned, and wide-band amplifiers;
and special semiconductor devices. Two appendixes (listing letter sym-
bols and a number of references), a glossary, and an index complete
the volume.

Numbered headings throughout the text identify the major topics.
Each main section within the chapters begins with a general introduc-
tion to what follows. A brief summary concludes each chapter. The book
is thoroughly illustrated with line drawings, schematic diagrams, charts,
and graphs. In the second chapter, a number of “three-dimensional”
drawings aid comprehension of crystal structure and the action at PN
junctions.

To fully understand some portions of the text, a knowledge of sim-
ple algebra is required. The book is written on the assumption that the
reader has good familiarity with vacuum-tube principles and circuits.

The word “basic” should not be construed to mean “superficial”;
this is a book that must be studied if the reader is to acquire the knowl-
edge contained within its pages. An understanding of the fundamental
principles of transistors and their related circuits should result from
this study.

new-Ccompact

MOLEQUARTZ
NOOKLITE

Uses 650-watt 3200°K or 3400°K
quartz-iodine globe

Soft even light in rectangular field
Complete line-of accessories
Lightweight, rugged

3-light strip offers 5 levels of illumination

The most famous name
in Hollywood lighting since 1927

937 N. Sycamore Ave., Hollywood, Calif. 90038

Circle Item 35 on Tech Data Card
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Automate
(Continued from page 17)

to activate units A, C, D, etc.,
through multiple tone-controlled
relays. Musical introductions and
commercials, or other program ma-
terial not otherwise reproduced, are
recorded on the “broadcast” half of
this tape. Control tones are recorded
on the other half.

Some broadcasters may wish to
note at this point that fast-cue
switching between music and an-
nouncer (including dubbed commer-
cials) may be achieved with units
A and B alone. Better production
will result from using the reel-to-reel
tape transport for unit B (because
of the ease with which corrections
and changes can be made). How-
ever, an existing cartridge tape deck
can be substituted at a substantial
saving.

Unit C is a multideck (15 or
more) cartridge-tape transport, with
all decks operated from a single
vertical capstan shaft powered by
a single continuous-duty motor. This
arrangement permits the use of a
larger-diameter capstan for more
tape-surface contact and more re-
liable drive. Pressure-roller sole-
noids may also be isolated for silent
operation.

Commercial announcements, pub-
lic service, and special production
cartridges are loaded into this unit
in the order to be broadcast each
hour and are programed in sequence
by a control tone (originated in unit
B) and a stepping relay. Broadcast
programing permitting, the decks of
this unit may be programed at ran-
dom through multiple tones, thereby
eliminating the need to reload car-
tridges every hour. An “end of mes-
sage” tone returns control to unit B
after each announcement.

Units D, E, and F may be either
wide-tape (Gates 101 Spot Tape) or
drum-playback units with movable
playback heads to be positioned over
individual tracks to reproduce pre-
recorded time announcements (“It’s
18 minutes past the hour,” should
do it), temperature announcements
(a spread of 100 degrees should be
enough), barometric pressure, etc.
Here is an opportunity for some
imagination, say a temperature jingle
with commercial added; “It’s a warm
92 degrees and wouldn’t a glass of
good old Sus-so taste great?” The
playback head on each unit is posi-

May, 1965

tioned on a precise track through the
use of conventional drum data-re-
cording instrumentation. One con-
trol signal (tone, photoelectric cell,
or even a cam-operated switch) can
be used to return control to unit
B on a tight cue if all information
tracks on a given unit are the same
length.

Unit Y is a conventional sound-
powered relay fed from units A,
C, D, etc., which starts the control-
tape transport (unit B) on signal
from any other unit. It may be by-
passed for manual operation to start
or stop the sequence, or for direct

switching, by any unit (such as an
information drum) controlled by a
cam or photoelectric relay switch.
Unit Z is a multichannel sound-
powered relay with tone switching
to activate any unit in the chain
upon “hearing” the proper prere-
corded tone reproduced by unit B.
A third reel-to-reel tape trans-
port (not included in the block dia-
gram) with compatible two-track
stereo record heads, recording am-
plifiers, tone generators, and tone-
pulse switching completes the list
of equipment required for this con-
cept of automation. A

We know we really have ““a winner” |

in the BP-211 in its handsome Samp-
sonite "Diplomat” attache case. Fea-
tures such as: self contained, full fi-
delity extension speaker that can be
removed from the case, both AC and
Nickel Cadmium Battery operation,
built-in battery level meter, audible
cueing, plenty of storage space for
tape cartridges, plus a large portfolio
area for rate cards, contracts, etc.,
and its low, low price of only
$189.50 — all of these make the
L, BP-211 an outstanding Innovation!

B

=PA

6450 FREEPORT BLVD. -

: Portable
Tape Cartridge
Playback

only

'189.50

' TO
=SPARTA |
) FOR THE £ =
i .i;'H KEY
.'f TO
- BETTER |
BROADCASTING
ELECTRONIC
CORPORATION

SACRAMENTO, CALIF. 95822
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SPOTMASTER

NN
G

i el

PortaPak I
Cartridge

Playback Unit

Your time salesmen will

wonder how they ever

got along without it!

Completely self-con-

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

Write or wire for full information.

BROADCAST ELECTRONICS, INC.

8800 Brookville Road
Silver Spring, Maryland

Cirecle Mtem 37 on Tech Data Card

send for New FREE

CRYSTAL
CATALOG

3 PLANTS TO SERVE YOU BETTER

HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Gold or silver plated, spring mounted, vacuum
sealed or inert gas, high freq. stability, 10
milliwatt max. current cap. Meet mil. spees.

1000KC to 1600KC (Fund. Freq.) _._.._. .. __._

Prices on Request
1601KC to 2000KC (Fund. Freq.) _
2001KC to 2500KC (Fund. Freq.) _
2501KC to 5000KC (Fund. Freq.)
5001KC to 7000KC (Fund. Freq.) __._. 3.80 ea,
7001KC to 10,000KC (Fund. Freq.) .
10,001 KC to 15,000KC (Fund. Freq) 375 ea.

1SMC to 20MC (Fund. Freq.) .. 5.00 ca.
OVERTONE CRYSTALS

1SMC to 30MC Third Overtone _____ .. $3.85 ea.

30MC to 40MC Third Overtone ... 4.10 ea.

40MC to 65MC Third or Fifth Overtone 4.50 ea.

6SMC to 100MC Fifth Overtone ... 6.00 ea.

DRAKE 2-B Receiver Crystals ... ... $4.00

(All Channels—Order by Freq.)
OVEN-TYPE CRYSTALS
For Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices
SUB-MINIATURE PRICES slightly higher

ORDER FROM CLOSER PLANT
TEXAS CRYSTALS

DEPT. BE

1000 Crystal Drive

FORT MYERS, FLORDA

Phone 813 WE 6-2109
AND

4117 W. Jefferson Blvd.

LOS ANGELES, CALIF.

Phone 213-731.2258

Division of

Circle Item 38 on Tech Data Card
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ETV by Microwave
The first successful 2500-mc micro-
wave broadcast in color for educational
television purposes has been made from
Bradley University, Peoria, Illinois, to
TV receiving sets at Blessed Sacrament
School in Morton, Illinois, 15 miles

away. This was the first step in develop-
ing a regional educational TV network
using microwave transmission to broad-
cast taped educational and instructional
programs.

The tests—conducted by Medicom,
Inc., Chicago, in cooperation with Brad-
ley—signaled the advent of 2500-mc
microwave television on a multipurpose
basis to educational, industrial, commu
nity and medical receiving locations. E.
R. Kuchel, President of the Illinois
Valley Educational Television Associa-
tion and Vice-President of Bradley, said,
“This microwave system has the poten-
tial of reaching institutions and organi-
zations throughout central Illinois at an
economical cost. Receiving locations
would include elementary and secondary
schools, libraries, industrial plants, re-
search and development centers, hospi-
tals, and mental-health centers.”

Through the use of automatic repeater
stations, the system will have the capa-
bility of reaching receiving locations in
sparsely populated areas. Programming
to these locations could include medical
training, in-plant apprentice and techni-
cian training, cultural events, adult-
education programs, and supplementary
lectures for schools.

Bradley's plans for educational tele-
vision include the establishment of a
complete production center with 2500-
mc transmitting facilities. The cost of
putting up the 2500-mc microwave facil-
ity 1s about $35,000 compared to ap-
proximately $500,000 for a UHF station.

It is anticipated that within a few
years Bradley will have four channels
feeding programs to school receivers
and an additional channel for industrial
and medical programming.

To Increase CATV Activity
The General Electric Company has an-
nounced plans to broaden its participa-
tion in the community antenna television
(CATV) business. At the same time,
Robert B. Hanna was named General

Manager of the General Electric Cable-
vision Corporation, a subsidiary com-
pany formed to develop and operate
CATV systems.

The CATV corporation will file for
franchises in a number of communities
across the country. In addition, the com-
pany plans to expand its CATV opera-
tions by securing franchised systems
now in operation. The GE Cablevision
Corporation. chartered in late 1964, re-
cently was awarded franchises in Schen-
ectady and Colonie in eastern New
York. The corporation has also filed
for franchises in the Central New York
towns of Cicero. Van Buren. and
Camillus.

PERSONALITIES

Leonard Hedlund, Chief Engineer, Mec-
Martin Industries, Inc., Omaha, Ne-
braska, has been elected to the Board of
Directors and named Vice-President and
Director of Engineering for the firm.
Mr. Hedlund, a veteran of 2§ years in
the electronics field, joined McMartin
six months after the firm began opera-
tions early in 1956, His basic design
concepts are a part of every piece of
equipment designed and manufactured
by the firm, according to its president,
Ray B. McMartin.

Mr. Hedlund has two patent applica-
tions pending. One deals with a selective
programming system using undetectable
audio tones to trigger devices for various
commercial applications. The second is
an application for an FM detector for
use in FM monitoring and receiving
equipment.

Mr. Hedlund holds memberships in
the Institute of Electronic and Electrical
Engineers, Audio Engineering Society,
and the Electronics Industries Associa-
tion. He is also a member of the TR-2
Subcommittee (AM and FM Broadcast
Transmitter Systems) of the E.LLA.

John T. Jones, Jr., has been appointed
Director of Engineering for WCAU
Radio, Philadelphia. Mr. Jones, a grad-
uate of Philadelphia Wireless Technical
Institute and Temple University, joined
WCAU in 1949 as a radio technician.
In 1960 he was promoted to Radio Op-
erations Supervisor and was in charge of
over-all construction of the new $120,000
WCAU Radio studios. He is replacing
Ralph Green who has been appointed
Director of Technical Operations for
WCBS, New York. A

STANCIL-HOFFMAN CORP.
MINITAPE PROFESSIONAL BATTERY
Operated Portable Recorder, Mono Stereo,
Synchronous.

MAGNETIC FILM RECORDERS, Single
and Multi-Channel, 16, 17%, 35 MM,
BROADCAST LOGGING Recorders, Slow
Speed Single Channel to 32 Channels.
HIGH SPEED TAPE DUPLICATORS for
Full, Half and Two Track Stereo Duplica-
tion.

921 N. Highland Ave., Hollyweod 38, Calll.J
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They Useil
Telemet's New

Not a toy— but a professional electro-optical pattern
generator. Simply insert the appropriate slide (arrow,
circle, ring, cross, square, etc.) into the lightweight
i hand-held “gun” and point it at any picture monitor
i which is locked to the program video source.

Feather-touch switch permits flashing or full on-off
operation. The pattern amplitude is level limited and
non-additively mixed with the video signal.

APPLICATIONS
e NEWS EVENTS e SCIENCE LECTURES e SPORTS EVENTS
o WEATHER FORECASTS e CCTV BRIEFINGS and many more

Non-commercial applications include: SPACE SIMULATORS, WAYPOINT INDICATORS, AIRCRAF T SILHOUETTES,
RANGE CIRCLES and COMPASS ROSE GENERATION.

TELEMET COMPANY

a division of

GIANNINI SCIENTIFIC CORPORATION

185 DIXON AVENUE, AMITYVILLE, N.Y. e PHONE (516) 541-3600

Write today for
full specifications.

Circle Item 39 on Tech Dota Cord
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Remotely Controlled lIris
and Focus
Production of a newly designed mechan-
ized unit for remotely controlling iris
and lens-focus functions has been an-
nounced by Cohu Electronics, Inc., Kin
Tel Division. Specifically engineered for
mounting on the Cohu 3000-series cyl-
indrically housed television camera,
these uaits permit the remote controlling
of lenses with fixed focal lengths from
12" to 6”. Both the optics and the drive
mechanism are protected by the environ-
ment-resistant camera housing. Lens-ad-
justment rings are gear driven by small
DC motors and are powered via the
camera cable. Slip clutches prevent dam-
age to lens and drive assembly when
power is applied beyond the adjustment

limits. Price of the assembly is $245.
Circle Item 91 on Tech Data Card

1

Rugged Antenna for 82-88 mc
For TV remote pickup and rebroadcast
on channel 6, Taco offers the Y-51-6.
This antenna features 14" square cross-
arm, % ”-diameter elements, and 34" re-
inforcing sleeves where the elements are
attached. Vibration dampers are installed
in the longer elements to reduce fatigue
and crystallization which might lead to
eventual breaking. The yagi offers direct
coaxial connection to either 50- or 75-
ohm coax with matching accomplished
through a re-entrant internal balun.
VSWR is 1.4:1 and remains relatively
flat across the entire band. Power rat-
ing is 700 W, and nominal gain is 8.0
db over an isotropic source.

Circle Item 92 on Tech Data Card

Remote-Powered CATV
Amplifier
A new transistorized extender amplifier,
Model E-2, is being offered by Entron,
Inc.,, CATV equipment manufacturers.
The new, high-gain, high-output unit
is designed for use as an extender
in CATV distribution lines. Its strand
mounting feature and weatherproof de-

54

sign permit installation at any point
where the signal level requires amplifi-
cation. The E-2 uses silicon semicon-
ductors and is powered through the
coaxial cable by a remote 60-volt, 60-
cps transformer. The Model E-2 accepts
remote power form either the input
terminal or the output terminal and
will also feed remote power straight

through.
Circle Item 93 on Tech Data Card

Magnetic Pulse Viewer
Editors of video tapes are finding a tape-
viewing instrument useful for editing.
even though the instrument was de-
veloped for use with computer and in-
strumentation tape. The viewer, de-
veloped by 3M Co., makes visible the
data recorded on magnetic tape without
damaging the tape and without the use
of exterior chemicals. In editing mag-
netic film, the viewer exposes synchro-
nizing pulses, sound cues, and the high-
frequency components of speech, sound
effects, and music tracks. The tape editor
merely places the viewer on top of the
film and looks at the exposed magnetic
signal.

Other uses for the viewer include
checking recorder head alignment, track
placement, pulse definition, interblock
spacing, and dropout areas in computer
and instrumentation work. In addition,
it can be used to examine and synchro-
nize the audio track on video tape and
to see the pattern of recorded sound on
audio tapes.

The “Scotch” No. 600 viewer is an
instrument which requires no prepara-
tion to use and is priced at $50. It is
covered by a six-month guarantee against

defective materials and workmanship.
Circle Item 94 on Tech Data Card

TV Modulator

The MPS-15 TV Modulator, designed
for closed - circuit applications using
standard TV receivers, is available for
channels 2, 3, 4, 5, or 6. The unit pro-
duces two radio-frequency carriers and
modulates one with sound, the other
with picture. Thus, both picture and
sound are transmitted on the same chan-
nel to one or more standard TV re-
ceivers in a closed-circuit system. The
Packard-Bell Electronics unit is self-con-
tained, crystal - controlled, transformer-
operated, fully automatic, and transistor-
ized. It has an RF output of 50 db at
75 ohms and 30 db at 300 ohms. 75-ohm
attenuators of 3db, 10db, and 20db are
available to balance standard TV re-
ceiver closed-circuit systems by reducing
output as required. Video input is 75
ohms (terminated in the modulator), co-
axial cable output is 75 ohms, and twin-
wire output is 300 ohms. Power input is
5 watts at 115 volts AC; size is 5” x 7"
X 3”; list price is $125.
Circle ltem 95 onTech Data Card

New Commercial
Thermoelectric Power Plant

An all-weather thermoelectric generator
—an automatic power plant that oper-
ates unattended in snow, heat, rain, or
wind storms and provides a continuous
flow of electricity from the flameless
combustion of propane gas—has been
developed for commercial production by
the General Instrument Corp., Thermo-
electric Division. The generators will
operate for a full year on only 150 gal-
lons of propane gas, at a fuel cost of
approximately $40, and are available in
a range of power outputs from 6 to 50
watts. A [2-watt generator is priced at
approximately $500. The wunit shown,
coupled to a voltage-controlled DC-to-
DC converter, provides 8 watts of power
continuously.
Circle Item 96 on Tech Data Card

BROADCAST ENGINEERING
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Round Pocket Slide Rule

A new circular slide rule permitting one-
hand operation and continuous readings
has been developed by Scientific Instru-
ments Co. Called the Rotorule, the de-
vice employs a rotating center disc and
single-cursor design which allow opera-
tion identical to a straight (linear) slide
rule. The method assures simple opera-
tion, as other circular slide rules have
multiple cursors and require learning a
different method.

The single cursor and continuous scale
readings eliminate the inconvenience of
running off-scale as is possible on
straight slide rules. The circular design
doesn’t need DF, CF, or CIF scales. The
rotating inner disc also permits readings
either clockwise or counterclockwise. The
circular slide rules have “P” Pythagorean
and “Ei” scales and are available in 37,
4", and 5” diameters with scale lengths
up to 15.7”. All sizes will fit either shirt
or coat pockets and are constructed of
white, phenolic-resin plastic over an
aluminum-alloy core. Cost is said to be
50% less than comparable linear slide

rules.
Circle Item 97 on Tech Data Card

Binaural Headset

The Roanwell TV Special No. 106100
Boomman’s Binaural Headset is specially
designed for modern television-studio
use. The earphones are housed in noise
attenuating earcups. Circumaural foam-
filled ear cushions fit closely against the
head to assure proper acoustical sealing.
Frequency range of each earphone ele-
ment is 300 to 3500 cps, impedance is

May, 1965

275 ohms, and sensitivity is 113 db
(reference .0002 dynes/cm?2) at 1000 cps
with input of 1 mw. The earphones are
wired binaurally to permit the boomman
to monitor the program and receive cue
directions simultaneously. A 28” coiled
neoprene cord (15" extended) contains
four multistrand cadmium-copper con-
ductors. List price is $92.00.
Circle Item 98 on Tech Data Card

The Vidicon 20PE11 and Yoke Assem-
bly is an achievement in miniaturization
and low power drain for the Electronic
Component Division of Matsushita Elec-
tric Corp. of America. Specifications of
the miniature vidicon: maximum sensi-
tivity livescene pickup—10 Lux; resolu-
tion—500 center, 380 corner; weight—-
.7 oz.. heater—6 volts at .1 amp (DC
or AC); diameter 23", overall length 4”.
The Yoke Assembly has a built-in mag-
net mechanism for electron-beam align-
ment. Price for the Vidicon and Yoke
Assembly i1s $150. A
Circle ltem 99 on Tech Data Card

NORTRONICS
DOES IT
AGAIN!

Ever since cartridge machines were
first introduced into broadcasting, |
the process of replacing worn, rear-
mount heads has been both ex-
pensive and time consuming. NO
LONGER!

STEREO
and SCA

Brilliant stereophonic transmission
is yours with the MOSELEY Model
LPE-10 Direct FM Exciter . . . the
ultimate in quality engineering, con-
struction and, most important, per-
formance! Designed-in reliability and
stability . . . no need to constantly
adjust for maximum separation and
minimum cross talk. Update your
pre-stereo equipment and signal
quality with the LPE-10. FCC type
accepted for stereo and SCA opera-
tion. For further information write:

‘“ MOSELEY ASSOCIATES INC. ’

P.0. Box 3192, Santa Barbara, Calif.
Telephone — Area Code 805

967-0424

Nortronics, as part of their con-
stant effort to increase quality
and ease of operation through
advanced research and develop-
ment, have pioneered a revolu-
tionary, new method . . . a Quik-
Kit assembly which accommo-
dates no-mount heads in your
cartridge equipment. What’s
more, NOW you can replace worn
heads with genuine Nortronics
laminated core, hyperbolic, all-
metal face no-mount heads!

These unique Quik-Kits are semi-
aligned and completely assem-
bled; micrometer adjustments for
height, azimuth and face align-
ment as well as a special lock
screw to ‘‘freeze’” adjustments,
are provided.

Write for Form No. 7208 today!
It gives complete information about
converting your cartridge machines
to no-mount heads. and which
Nortronics heads to use.

8143 Tenth Ave. N., Minneapolis, Minn. 55427

Circle Item 41 on Tech Data Card

Cirele 1tem 42 on Tech Dota Card
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AT

PRESENT UNAPPROVED
STEREOD

Wide

BE

Why spend $2300 or more now when the FMD-1

measure your stereo composite signal?

e AM Noise

o From Transmitter or Antenna

Ideal for stereo proof-of-performance and type-
acceptance measurements.

1204 Childs Avenue « Drexel Hill, Pa.

ENGINEERS’

NOW
MEASURE FM STEREO

AUDIO & RECORDING
EQUIPMENT

ATLAS SOUND — Catalog 564 de-
scribes line of public-address speakers
and microphone stands for commer-
cial and industrial, sound-distribution
systems.

BEHREND'S—Midwest supplier offers
new catalog showing complete line
of audio and recording equipment.
BROADCAST ELECTRONICS—Packet
contains specifications and price in-
formation for "Spotmaster” tape-car-
tridge systems and new “Portapak”
playback unit. Data also available
on "Ten-Spot” multiple-tape system.
CBS. LABS—Literature on the "“Volu-
max” automatic peak controller and
the new "Audiomax III" solid-state
automatic level control.

CINE SONIC—Data sheet describes
rental service which supplies back-
ground music prerecorded on 7",

4% THE COST OF

43.

MONITORS

44.

45.

46.

Band FM Detector will enable you to 47.

MEASURES:

o Stereo Separation > 45db 102", and 14" reels of tape, or in
o Pilot Phase < %° cartridges.

o Stereo Levels (L+R), (L—R), Comp. 48. GATES — Technical specifications of
o Distortion < 0.1% new solid-state, frequency-sensitive

FM audio-level control unit to pre-
vent over-modulation and increase
average modulation level.

GOTHAM — Artificial reverberation
techniques and applications listed in
engineering bulletin 10F.

NORELCO — Technical specifications
and brochures on condenser and dy-

49.

lAR ELECTRONICS LAB.
S0.

Circle ttem 100 on Tech Dato Cord

TECH DATA

Sl

§2.

§3.

namic microphones for use with
professional audio equipment and
accessories.

RUST—Data sheet on 1965 solid-state
stereo consele,

SENNHEISER—Folder describes physi-
cal and electrical characteristics of
Model MD 42 noise-cancelling dy-
namic microphone.

VIKING — Series of brochures de-
scribes new amplifiers for tape play-
back and provides information on
other new tape transports and dupli-
cators.

COMPONENTS & MATERIALS

54.

SS.

56.

§7.

§8.

p
£

56

A!OGRAM DIRECTORS

SAVE TIME )
Identifying, Evaluating, Cataloging,

Inspecting 16mm Motion Picture Film
on the

CHIEF ENGINEERS
EXECUTIVES

)

LN ©
<) Movioia

" LIBRARY

* View at up to five times sound speed.

e View at governed sound speed.

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

® Performs all functions forward and reverse.

e Available with or without sound.

o
Movioiad
manufacturing co.

motion picture | tv equipment

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

Cable Address: Moviola, North Hollywood, Califj

Circle Hem 101 on Tech Dota Coard

66.

§9.

60.

6l.

62.

63.

64.

65.

AMPEREX — Condensed (short-form)
catalog lists basic specifications of
broad tube line.

CALVERT — Information on English
Electric CR1100 extended life expec-
tancy replacement for 6076, requiring
no rewiring or modification.
DENSON—Several lists of new, used,
and surplus equipment; cameras, sync
generators, tripods, pedestals, lenses,
etc.

QUAM-NICHOLS—New general cata-
log describes speakers for variety of
original-equipment and replacement
uses.

SWITCRAFT — New 12-page, 2-color
phone plug and patch-cord catalog
P-202 lists current product line and
describes six-conductor “Twin Plugs.”
TEXWIPE — Brochure provides infor-
mation on industrial cleaning mate-
rials and aids which include lint-free
wiping cloths and compressed-gas-
dusting aerosols.

MICROWAVE DEVICES

MICRO-LINK—Three sets of data on
2500-mc ITV planning, Model 420A
portable relay link, and Model 600
fixed 12-kmc relay link.
MICROWAVE ASSOCIATES—Descrip-
tion and specifications of new, port-
able 20-watt TWT RF power amplifier
for TV broadcast relay operations.

MOBILE RADIO &
COMMUNICATIONS

MOSELEY—Data sheet provides spec-
ifications and description of remote-
pickup transmitter/receiver system for
operation at 140-174 mc.
MOSLEY—Product folders, specifica-
tion sheets, and brochures give in-
formation on line of Citizens-band and
industrial antennas.
TREPAC-—Condensed “Datatone’’ bro-
chure shows complete line of modular
communications systems,

POWER DEVICES

HEVI-DUTY —-Bulletin No. 7-12 de
scribes line-voltage regulator using a
saturable-core reactor.

ONAN—Standby electric plant equip-

ment and controls are listed and de.
scribed in catalogs 31d/On and F-205.

BROADCAST ENGINEERING




RADIO CONTROL ROOM 8l. EICO—New catalog lists several late forming tower maintenance or repair.
EQUIPMENT additions to broad line of test equip- g, CCA-—Information avdilable on com-
ment in factory-wired or kit form. plete: line of AM and FM broadcast
67. ATC — "ATC’'s of Automation” bro- 8. LECTROTECH — Data sheets provide transmitters and accessories.
chure illustrates various automatic in- technical information on Models V-6 §7. CONTINENTAL - Folder describes
stallations with systems ranging in and V-7 color-bar generator and color- Model 317C 50-kw AM broadcast
size from a single rack to eight racks. bar generator plus vectorscope. transmitter. v
68. BAUER — Compact silicon-transistor- 83. SECO— Catalog sheet describes Mod- €8. DELTA—Series of application bulle-
ized console, available in finished or els 107B, 88, and 98 tube testers. tins describes use of Model OIB-1 and
kit form, is described in illustrated 84. VITRO--New Model 112 phase moni- Model CPB-1 impedance bridges.
specification sheet. tor featuring solid-state circuitry is €9. HUGHEY-PHILLIPS—Bulletin HPS-181
69. WA;LA;:H—IZ‘?SCYiP‘man;f 59Cﬁ°‘;°1 described in product report. provides information on tower-lighting
double-door cabinets, mobile units for X .
storing and filing records, tapes, films, TRANSMITTER & ANTENNA fsc:‘,s‘ir:jﬂizcg:;niisig;;‘;if;llime alarm
filmstrips, and slides. DEVICES 90. SCALA — Catalog sheets describe

70.

71.

72.

73.

74.

75.

REFERENCE MATERIAL
& SCHOOLS

CLEVELAND INSTITUTE OF ELEC.
TRONICS — Brochure describes elec-
tronics slide rule with four-lesson in-
struction course and grading service.
JAMPRO — Technical paper entitled
“A Study of Vertically Polarized
Radiation” supplies results of data
gathered using this radiation method.

STUDIO & CAMERA
EQUIPMENT

CLEVELAND ELECTRONICS — Data
concerns deflection yoke and align-
ment coil for 3" image orthicons.

TV ZOOMAR-—Information on Ange-
nieux lenses for IO’s and vidicons
and data on Evershed Mark II servo-
controlled pan and tilt equipment.

TELEVISION EQUIPMENT

DAGE-BELL—Specification sheets give
particulars on portable video-tape re-
corder using broadcast-approved sta-
bilizer for remote recording appli-
cations.

DYNAIR — Comprehensive catalog

85

. AIR SPACE DEVICES—Brochure de-

scribes “Saf-T-Climb"’ device designed
to give protection from falls when per-

antennas for monitoring FM and TV
signals in industrial and broadcast
applications.

what more
do you

need in a
microphone?

WHEN THE RCA BK-5B
HAS S0 MUCH...

The improved unidirectional character-
istic provides an exceptionally uniform
response over a wide range of frequen-
cies, and attenuates unwanted sound
from directions other than those within
the pickup angle. ideal for studio use.

e I

== s
e il-“l— % it
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SENSITIVE RIBBON ELEMENT

Uniform frequency response over entire
audio spectrum. Effective range, 30 to
20,000 cps. Ribbon element also assures
low hum pickup, immunity to tempera-
ture and humidity variations.

gives specifications and descriptions
of a wide range of television switch-
ing, processing, transmission, and dis-
tribution equipment and accessories.

76. EMC-—New 100-watt VHF TV trans-
lator operating on any VHF channel
is described in product-report sheet.

77. INTERNATIONAL NUCLEAR-— Model
TVAI1 transistorized stabilizing ampli-
fier featuring stripped sync, stripped
video, sync-tip clamping, and back-
porch restoration is fully described in
folder.

78. TELEMET - Literature describes new
Model 3203A1 solid-state clamper am-
plifier which provides 40-db hum re-
jection.

79. VITAL—Data sheets provide informa-
tion on video-distribution amplifier
Model VI-10A, pulse-distribution am-
plifier VI-20, and video clamper/sta-
bilizer VI-500.

BOOM MOUNT
AND WIND SCREEN

L3 I 1

-

You're looking at the business end of an RCA BK-5B...a superb unidirectional studio
microphone—ideal for all broadcast, public address and recording applications. 3-position
voice-music switch provides optimum response for any application. Blast filter eliminates
damage from sudden noises. Inconspicuous TV gray finish. Exceptionally good shielding
permits operation in high-hum fields.

ASK TO SEE THE BK-5B AT YOUR NEAREST AUTHORIZED RCA MICROPHONE DISTRIBUTOR.
For complete specifications write RCA Commercial Engineering D2pt. E115MC, 415 So. 5th St., Harrison, N.J.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
RCA
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TEST EQUIPMENT &
INSTRUMENTS

80. BALLANTINE — Product sheet de-
scribes Model 345 DC/AC volt-
ohmeter.

The Most Trusted Name in Electronics
®

¢



Professional Services

VIR JAMES
CONSULTING RADIO ENGINEERS

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

DENVER, COLORADO 80206

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

5-64 tf

Audio Equipment bought, sold, traded.
Ampex, Fairchild, Crown, MCIntosh Vik-
ing. F. T. C. Brewer Company 2400

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

BROADCAST EQUIPMENT — RCA 76-B2
Consolette, 2 RCA (3 speed) turn-tables,
2 RCA BA-11-A Pre-amplifiers and 1
Schafer Automatic Programmer. All
equipment in good condition, Make offer.
WUNI, MOBILE, ALABAMA

JAMES C. McNARY
Consulting Engineer

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

Member AFCCE

LAWRENCE BEHR ASSOCIATES, Inc.
RADIO ENGINEERING CONSULTANTS
FM Applications and Field Engineering
also
AM — Communications — CATV
LAWRENCE BEHR, PRESIDENT
2501 East Fourth Street

Greenville, North Carolina
919-PL 8-3966

OSCAR LEON CUELLAR

Consulting Radio Engineer
-Tv

411 Phoenix Title Building 623-112

Directional Antennas Design
Applications ond Field Engineering
Tucson, Arizona 85701
Member |EEE

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

Member AFCCE

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

Classified

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

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

EQUIPMENT FOR SALE

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

58

tube. Microwave, transmitters, cameras,
studio equipment, mikes, etc. Advise
vour needs—offers. Electrofind Co., 440
Columbus Ave., NYC. 212-EN-25680§ -

- f

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

Everything in used broadcast equip-
ment, Write for complete listings. Broad-
cast Equipment and Supply Co., Box 3141,
Bristol, Tennessee. 11-64 6t

Laboratory Test Equipment, microwave
components, all frequency and makes at
real low prices. Write or call for informa-
tion. Jericho Electronic Supplies. Sid
Gordon Electronics, 80 West Jerlcho
Turnpike, Syosset, Long Island, N.

(516) WA 1-7580. 12-64 6t

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

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

Parabolic antenna, 4-ft. diameter. New
solid surface aluminum with hardware
and diapole, $85 each, Empire Device
heads for NF 105, half price, Jericho Elec-
tronics Supplies. Sid Gordon Electronics,
80 West Jericho Turnpike, Syosset, Long
Island. N.Y. (516) WA. 1-7580. 3-65 3t

ELECTRONIC TUBES—Top Brands SOLD
at substantial savings; (Minimum Order
$15.00). Authorized GE, Amperex, Du-
mont and Eimac Distributor. Send for
FREE Buyers' Guide for all your Tube
Requirements. TOP CASH PAID for your
excess inventory. (New Only—Commercial
Quantities). Metropolitan Supply Corp.,
443 Park Avenue South, New York, N.Y.
100161 (212) MU 6-2834. 3-65 5t

2-GATES FM-1B 1 KW FM Transmitters,
reconditioned. Less exciter or with new
Gates exciter and spare tubes. Tuned to
your frequency. Write Broadcast Engi-
neering, Box 128, 5-65 1t

Caterpillar, diesel generating set used ap-
proximately 3.000 hours. Output 220
volts, 3 phase, 60 cycles, 40 kilowatts, For
outdoor installation with 8 hour fuel
tank, Excellent emergency power source.
Write Box No. 127 for details. 5-65 1t

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

y P la, F1 -65-
Member AFCCE West Hayes Street, Pensacola, orléia64 . 5-65-1t
Television/Radio/communications gear of
any type available. From a tower to a Advertlsers’ Index

Altec Lansing Corp............... 36
AMECO .......... P TP PR 48
Andrew Corp................. Hans: 59
Bauer Electronics Corp............ 44
Behrends, Inc. ......... ... ... .. 32
Bionic Instruments, Inc.......... 44, 48
Broadcast Electronics . ....... 46, 49, 52
CBS Labs, Inc........... AG% - 76 T 7
Cleveland Institute of Electronics... 33
Continental Electronics............ 41
Dage TV Co..izwaztniicanasmanas 25
Dynair Electronics, Inc............ 50
Eastman Kodak Co............... 35
Eitel-McCullough, Inc. ............ 38
Fairchild Recording Co........ 6, 26, 40
Gates RadioCo.. ..........co..... 23
Greenlee Tools. . ................. 49
Harvey Radio................... . 45
Industrial Electronic Reels......... 32
International Nuclear Corp......... 9
Jampro Antenna Co............... 8

Magnecord, Midwestern Instruments. 22

Martel Electronics. ............... 42
Miratel Electronics, Inc............ 49
Mole-Richardson ................. 50
Moseley Associates. ............ .. 55
Moviola Mfg. Co................. 56
NOFIrONICS «anemas toiva sonvisbed il 55

RCA Electronic Components

and Devices ...... 42, 43, 57, Cover 4
Riker Industries............. — R )
Russco Electronics Mfg............ 42
Rust Corp. of America............ 3
Sarkes Tarzian, Inc........ 36, 39,42, 49
Sams, Howard W. & Co., Inc....... 6
Sparta Electronics Corp............ 51
Stancil-Hoffman Corp. ............ 38
Telemet Co. ....... .. ..o, 53
Texas Crystals . .................. 52
Video Medical Electronics Corp..... §
VIKINE v g e wwm b sie 5o ¢ B 5o 5o 47
Visual Electronics Corp............ 31
Ward Electronic Industries, Inc..... 37

Wilkinson Electronics
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..Long Iengths

e T
..No splices

HELIAX 5"airdielectriccoaxialcaale
hoisted from street to Mzrina Tower
rooftop in one continucus length for
ABC-TV, Chicago

HELIAX® FLEXIBLE COAXIAL CABLE

guaranteed rellablllty for high power RF transmission

Long continuous lengths, and flexibility of Andrew HELIAX cable

made this critical transmission line system possible. Installation

required less than six hours. Cost was dramatically reduced.
T ——— e Type H9-50 HELIAX cable insures long term reliability in high
Actual measured VSWR for installed 742 power RF transmission®. Corrugated copper inner and outer

foot length of 5* HELIAX 2 . .
conductors absorb stress and cable retains superior electrical

qualities after repeated flexing. Andrew end connectors firmly
Lchr anchor inner to outer conductor and eliminate any RF noise from
1-°E'F~ I 1 vibration or temperature changes.
=0 i Contact your Andrew sales engineer, or write for information
10 | L | on this superior transmission line.

1_&1 _ﬁ”l‘ *Handles average power of 250 kw @ 10 Mc or over 50 kw @ 200 Mc
¥
“w > v
1oCH 1 h |

- i R = ot
70 2 154 176 158 180 182 134 186 188 190
FREQUENCY IN MEGAC"C-ES 28 YEARS OF ENGINEERING INTEGRITY ,’

CORPORATION
465 P. O, BOX 807 » CHKAGO, ILLINOIS U.S. A + 60642

Circle Item 102 on Tech Data Card




RCA-7295B 4Y,-INCH IMAGE ORTHICON

Unmatched picture quality in black-and-white pickup

8 NEW MICRODAMP CONSTRUCTION. Reduces micro-
phonic noise in the output signal by isolating the target-to-
mesh assembly from the effects of external acoustical noise
and camera vibration, and by damping out internally in-
duced vibration on the target.

s REDUCED CHANCE OF “WASHED OUT” PIC-
TURES. Opaque black coating on lower part of tuhe pre-
vents “washed out” pictures due to extraneous light.

= HIGH AMPLITUDE RESPONSE FOR SHARP RESO-
LUTION (800 TV lines).

RCAELECTRONIC COMPONENTS AND DEVICES,HARRISON,N.J.

The Most Trusted Name in Electronics
®

8 HIGH SIGNAL-TO-NOISE RATIO (75:1 at 4.5 Mc)

8 IMPROVED BACKGROUND UNIFORMITY, with very
good half-tone signal reproduction.

® FIELD-MESH CONSTRUCTION. Produces uniform
signal output and focus. Reduces unwanted bright edges
and geometrie distortion.

® HIGHER SIGNAL OUTPUT LEVELS with lower
microphonics.

= MORE STABLE SENSITIVITY CHARACTERISTICS.

AVAILABLE THROUGH YOUR AUTHORIZED RCA BROADCAST TUBE DISTRIBUTOR

FOR NAME AND ADDRESS OF YOUR LOCAL DISTRIBUTOR WRITE OR CALL YOUR
NEAREST RCA DISTRIBUTOR PRODUCTS SALES OFFICE-NEW YORK, NEW YORK:
36 W. 49th St., [212) MU 9-7200; NEEDHAM HEIGHTS 94, MASSACHUSETTS: 80 ""A"" St.
(617) HI 48480, WASHINGTON ¢, D. C.. 1725 K" St., N.W. (202) FE 7-8500;
ATLANTA, GA.: 134 Peachtree St., N.W., (404] JA 4-7703; CLEVELAND, OHIO: 1421
Euciid Ave., (216) CH 1-3450; CH!CAGO, ILL.: Merchandise Mart, (312) 467-5900;
DALLAS 7, TEXAS: 7901 Carpenter Freeway, (214) ME 1.3050; KANSAS CITY 14, MO.:
7711 Srate Line, (816) EM 1-6462; HOLLYWOOD, CALIFORNI[A: 6363 Sunset B vlevard,
(213) #41.9171. SaN FPANCISCO 2. CALIFORNIA: 420 Tovlor St {415} PR 5-5135.4-7.
DES PLAINES, ILLINOIS: 446 E. Howard Ave., (312) 827-0033




