JANUARY, 1760

Covering all
phases of.

i

, ‘ 2 1A A = O '
THE TECHNICAL JOURNAL OF THE BROADCAST INOU

¢ A R
i k )

.

PHOTOGRAPH OF KOA'S RECORDING ROOM — TAPE GROWS IN USE BY BROADCASTERS

wwWw americanradiohistorvy com


www.americanradiohistory.com

F@T@=M@E@® — NOW THE BEST
VIDEO MONITOR IN THE INDUSTRY,

says one of the Nation's electronic leaders and large-scale manufacturers of closed-circuit
equipment, about the new completely modularized FOTO-VIDEO product pictured below:

REAR

. UNIQUE MECHANICAL FEATURES:
OUfoandlng Performance Feafures, 1. Completely modular in construc-

tion. Snap out one or more mod-
ules and snap in the replacement

@ Superior Definition, Brightnuess, and Contrast ® Excelient Focus and Interlace units. If necessary, a complete re-
. . . . placement of the essential work-
® Video Flat to 8 mec. @ Positive Oparation of All Controls ing parts of the new FOTO-
. . § . . VIDEO monitors may be effected
@ Distortionless DC Restorer @ Silicon Rectifier Power Supply in a matter of seconds, by replac-
. g . . . ing all modules.
@ High Efficiency Linear Deflect iRl Picture T’ T B . .
¢ fficiency Linear Deflection @ Aluminized Picture Tube 2. No "down” time for repairs and
@ Broudcast Quality Construction with Terminal Boards @ 90° Linear Deflection adjustments. Ease of marntenance
results; anyone can do it.
® Choice of 11 & V Drive, External Sync., or Composite Video Syuchronization 3. Same modules fit any size of the

new units: 14”7 (V-36C), 17" (V-
96A), 21”7 (V-98A), and the 24"
(V-92A).

. All vacuum tubes and associated
componcents, transformers, etc,
mounted on their respective mod-
ules, as well as essential circuitry.

—

REAR, 5. Sure-contact multiple plug-in con-
nectors link the whole together
With Two ’h& through short interconnecting
of th o, q leads to input coaxials, switches,
e . potentiometers, etc., mounted on

Four . rear terminal boards.
Modules & 6. With (left to right—sce below)
¢ low-voltage module, video ampli-
Snapped fier, vertical amplifier module and
Out, high-voltage unit snapped out,

nothing is left inside the metal
case except cathode-ray tube and
its mounting frame. By removing
four screws the terminal board
also may be removed for inspec-
tion or repair.

7. Brightness and contrast control
knobs operated from front panel
through metal rods to pots on
rear terminal board.

{Write or Phone Collect for Complete Details)

[ ] ” o L e
FO’O- Vldeo Laboratories, Inc. _*h‘ AC . ,]hF" Cedar Grove, N.J.  CEnter 9-6100
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James F. Zimmerle (left) and Jay F. Graves of radio station KOA in
Denver are shown operating the recording system which is used to
provide continuous network delay. The importance of magnetic record-
ing in today's broadcasting is pointed out in the article on page 20.
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tools of the trade . ..

MICROPHONES

EMT 28 — CONDENSER MICROPHONE

Microphone system with cardioid and omnidirectional characteristics at
choice. Special low naise circuitry in the preamplifier and long life type
6072 (12AY7) tube. Easily exchangeable components. Miniature head
and slender tubes in two lengths provide minimum visual obstruction
for TV and stage applications.

A separate power supply accepts line voltage in the range of 110 to 240
volts. Extensive accessories are available.

TECHNICAL DATA

Range: 30 - 15000 cps.
Sensitivity (200 ohms): 1 mV wubar.

Ratio of front to rear sensitivity: 20 db.
Preamplifier size: 1-1 32" diameter by 77 long.

Cartridge size: 3,4” diameter.

fore
r@; C 12 EMT D 24B
/ CONDENSER MICROPHONE DYNAMIC DIRECTIONAL
/ g w MICROPHONE
| =
/ ) o z Professional studio microphone, moving coil
W;th R[;empte }g)ontrol 0’; [:(lruectmnal Character- z design, cardioid characteristic. Minimum visual
‘ ‘J istics buring Frogram FICK-Up. é obstruction for TV and stage use. Eguipped
,'!! The Type C 12 polydirectional condenser mi- ; with windscreen, switch for acoustical high-
crophone, combme_d W'_th a_SW'tCh box for t.he y pass filter (10 db) against rumble and effec-
" remote control of its directional characteristics z i hieldi inst stray fields
: during program pick-up, opens many new av- Z tve shieiding agai dyRIIELds.
enues of pick-up technigue. ? =

TECHNICAL DATA
TECHNICAL DATA

Frequency range: 30 - 15000 cps.
ARSI P Range: 30 - 16000 cps.

Frequency response: 0° omnidirectional cardioid, bidirectional, 180° _ o
Ratio of front to rear sensitivity: 20 - 25 db.

cardioid.
Output level: 33 db re 1 milliwatt for a sound field of over 10 dynes 'sq. | Sensitivity: 0.2 mV /ubar.
cm. Head size: 1-17/32” diameter by 6-3/16" long.

Sensitivity (for 200 ohms): 1 mV /ubar 1.5 db. Weight: 7 ounces.

Output impedance: 50 and 200 ohms. Finish: Gold and umber gray.

electronic applications, inc.

194 RICHMOND HilLL AVENUE STAMFORD. CONNECTICUT

BROADCAST ENGINEERING
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K 50
DYNAMIC HEADSET

New construction ideas incorporated In
these headphones give highest reproduc-
tion fidelity through the entire audible
range. ldeal for monitoring monaural as
well as stereo programs. Extremely light
and comfortable (weight 3 0z.) they feature
easy cleaning, very low distortion and
power drain.

TECHNICAL DATA

Range: 30 - 20000 cps.

Impedance: monaural 800 chms, stereo 2 x 400 ohms.

Max. load: monaural 4 volts on 800 ohms, stereo 2 volts on 400 ohms
on each system.

Level requirements for normal monitoring: monaural 0.5 volts, stereo
2 x 0.25 volts.

Colors: Capsules gray, headband gray, shells crystal clear

D 198B
DYNAMIC DIRECTIONIL
MICROPHONE FOR
- TAPE RECORDERS

With cardioid characteristic and bass cut switch, this microphone covers
the entire frequency range from 40 - 16000 cps. Rising characteristic.
The pronounced directional characteristic, especially in the lower f-e-
quencies means freedom from background noises.

TECHNICAL DATA

Frequency range: 40 - 16000 cps.

Frequency response: + 3 db. with reference to standard curve.
Sensitivity: 0.18 mY/ubar (2.5 mV/ubar at high impedance).
Impedance: 200 ohms (high impedance 50K ohms).

Directional characteristic: Cardioid.

ST 200
SHOCK-PROOF FLOOR STAND

This stand is not only insensitive to shock and vibration but is also
very stable, because of the unique design of its shock-dampening ele-
ments. These consist of an arrangement of iron struts embedded in live
rubber blocks. The ingenious yet simple design provides isolation against
vibration and shock without having to increase the size and weight of
the floor stand and affords the necessary restoring force and attenua-
tion against torsion.

WE ALSO SUPPLY

EMT 140 reverberation units

EMT 930 professional turntables

EMT special noise reducing audio cables
EMT wow and flutter sets

Write for professional audio bulletin describing all of our
quality products.

FOR MORE INFORMATION
Southwest: Audio Acoustics Company, 130 Fairview Drive, Ar-
lington, Texas

West Coast: Ralph Auf Der Heide, P.0. Box 201, Altadena, Calif.

East: Harvey Radio Company, 103 West 43rd Street, New York
36, N. Y.

Harry Reizes (Rep.), 1473 Sylvia Lane, Eastmeadow, L. |,
N Y.

AKG and EMT products are imported and laboratory serviced
exclusively by:

electronic applications, inc.

194 RICHMOND HILL AVENUE

STAMFORD, CONNECTICUT

January, 1960
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The central control panel of the RCA TV Tape
Recorder puts all operating controls at your fingertips.
Major control features are illustrated on the panel,
zoned in 15 areas as follows: (1) Variable Speed
Rewind; (2) Single Control Playback; (3) Independent
Control of Video, Audio and Cue Record; (4) Local-
Remote Operation; (5) Automatic Shoe Position
Control; (6) Capstan Speed Control; (7) Video Head
Current Indication; (8) Multi-Purpose Meter/Speaker
Selector; (9) Independent Audio/Cue Record and
Playback Level Controls; (10) Built-In Monitoring
Speaker, and Speaker Volume Control; (11) Master
Erase Current Meter; (12) Control Track Current
Meter; (13) Control Track Phase Adjustment;
(14) Head Hour Meter; (15) Syne Selector.

ASK ABOUT THE OTHER VITAL REASONS WHY IT PAYS TO “TAPE IT RCA"!

Tmk(s) ®
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A NOTHER WAY

RCA SERVES

BrOADCASTERS

THROUGH

e a u r e S S

your fingertips...

with RCA TV TAPE
CONTROL CENTRAL

All operating controls on a single 19" x 17" panel!

0 Variable Speed Rewind

o6 06 ©

Fast forward, fast reverse. Rewinds 90 minute reel in 414
minutes. Rapid cue any point on tape. Tape speed can be
varied until audio or cue channels become intelligible.

Single Control Playback

A single push button activates playback functions. Auto-
matically stops at the end of the tape. A stop button is pro-
vided for manual operation.

Independent Control of Video, Audio and
Cue Recording

A set-up switch activates all electronies, placing the recorder
in operation without running tape through. This enables
operators to checkout circuitry prior to recording or playback.

Local-Remote Operation

Selector switch delegates basic record/playback functions
for local or remotely controlled operation.

Automatic Shoe Positioning

The tape shoe position is automatically controlled during
playback to prevent skewing effects. In the record mode,
operation is electrically switched to manwual—head-to-tape
pressure can be adjusted using calibrated dial.

Capstan Speed Control

Manual override of normal operating speed to permit syn-
chronization of two machines.

Video Head Current Indication

Switchable to indicate recording current in each of the four
heads or total current in the head assembly. Permits quick
diagnosis of performance during recording.

Multi-Purpose Meter/Speaker Selector

Provides instantancous check of input, record and play
functions, and erase in either audio or cue channels.

independent Audio/Cue Record and
Playback Level Controls

Standard RCA broadcast audio amplifiers associat-d with
these controls are interchangeable.

Built-in Monitoring Speaker, and Spezker
Volume Control

For monitoring audio or cue channel input, record or play-

back output. Built-in RCA BA-24 Broadcast Monitoring
Amplifier will also drive external speaker.

Master Erase Current Meter

Shows master erase circuit is operating by indicating current
in master erase head.

Control Track Current Meter

Provides continuous indication of current in servo-control
track head.

@ Control Track Phase Adjustment

Dual control provides coarse and vernier adjusiments.
Coarse adjustment is for slipping any of the four heads on
to any given recorded track. Vernier adjustment 1s for cen-
tering the heads precisely on that track.

Head Hour Meter

Indicates number of hours on video heads durin: actual
recording and playback.

Sync Selector
For locking equipment to power line or local synec generator.

Such outstanding operafing features assure the wmost efficient
utilization of television lape equipment, reducing operating and
maintenance cosls. And there are many other reasons why FCA TV
Tape Equipment will prove right for your requirements. So don't
setile for less than the best. See your RCA Represen!ilive, or
write to RCA, Dept. C-367, Building 15-1, Camden, N, J. In
Canada: RCA VICTOR Company Limited, Montreal. .

RADIO CORPORATION of AMERICA

BROADCAST AND TELEVISION EQUIPMENT . CAMDEN, N.J.

www americanradiohietorv com
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SUB-CARRIER

By DWIGHT "RED" HARKINS*

LAST mounth we outlined the differ-
ent systems of producing a sub-car-
rier by the heterodyne method. Now
let’s turn our attention to several in-
teresting methods of producing a
frequencey modulated sub-carrier by
direet methods,

First, we shall outlin¢ a procedure
that is used to produce frequency
modulation of an oscillation at 65
Kc. The oscillating circuit consists
of several triodes in eascade which in
turn are connected to feed the out-
put back into the input in what we
shall refer to as a ring oscillator,

This name comes from the fact
that it is a “ring around a rosic™ cir-
cuit and is nothing more nor less
than an audio amplifier connected
up in such a way that it becomes an
oscillator. This is not uncommon in
building amplifiers which are not in-
teuded to oscillate,

In this case the plate loads and
coupling condensers between  the
stages are chosen so that the oseilla-
tion occurs at the desired frequency
of, let’s say, 65 Keo A total phase
shift of 720 degrees occurs.

Referring to Figure 1, we sce a
group of triode audio amplification
stages conneeted i a cirele so that

GENERATION

Part 2 of a discussion of the methods used to

generate frequency modulated sub-carriers for subsidiary

communications services in FM broadcasting.

the whole thing oscillates. Now if
anything in the oscillating cirele
changes, the frequencey will change.
In order to produce a frequency
modulated signal, it is only necessary
to apply a changing reactance to the
grids of each of the tubes in the
oscillating civele.

In Figure 2, we see a simple re-
actance tube circuit which is applied
to the grid of each of the triodes in
the ring.

Applying audio to cach of the re-
actance tubes simultancously causes
a change in the oscillating circuit
that is direetly related to the audio.

The audio voltage controls the fre-
quency of the whole oscillating array,
therefore  producing a  frequency
modulated signal.

This svstem has excellent center
frequency stability but is limited as
to the amount of frequency devia-
tion that can be produced. Audio
frequencies below 1,000 cveles will
astly produee a deviation of plus or
minus 5 Ke. Certain peeuliarities of
the circuit, however, cause the higher
audio frequencies Lo produce in addi-
tion to a deviation of the center fre-
queney, unusual distortion compo-
nents. It has been noted that the ap-

720° phase shift
A

r /\
TRIODE TRIODE TRIODE
REACTANCE REACTANCE REACTANCE
TUBE n TUBE TUBE
—

—n
4 AUDIO MODULATING VOLTAGE

Figure |I.

Block diagram of ring oscillator which is used to produce frequency

modulation of an FM multiplex sub-carrier.

www americanradiohicetorv com

plication of a tone of 5,000 eycles.
for example, produces in addition to
a frequency modulation of a center
carrier an  amplitude modulation
component which is large enough to
ause distortion in the receiver. Our
development of this unique circuit
was discontinued when it appeared
that too many components would be
required in order to obtain the nee-
essary degree of deviation required
for all applications of multiplexing.

Another interesting but as yvet not
commercially used application of the
direct frequency modulated oscillator
is the positive biased multi-vibrator.
This circuit as shown in Figure 3,
niakes possible the frequency mod-
ulated sub-carrier to be produced
from a multi-vibrator. Audio volt-
age causes the multi-vibrator to de-
viate mm accordance with the ampli-
tude of the applied audio voltage.

This circuit was invented by Mr.
L. II. B. Bartelink. The original ap-
plication was for the purpose of
creating sub-carriers in the range of
100 to 400 Ke. using frequency mod-
ulation which in turn could be ap-
plied to open wire telephone lines for
the purpose of allowing several audio
communication circuits over one pair
of lues.

This circuit was used i our very
first sub-carrier generator used in
1955, Although capable of exeellent
frequency modulation in the lower
audio frequenceies, it was not found
to have low enough distortion and
ample frequeney response character-
istics to usc for the transmission of
music. For the purpose of generating
a sub-carrier that is to be used for
voice communication only, however,
it remains the simplest and most
straight forward method possible.

In summing up the various meth-

*Harkins Radio, [ne., 4444 East Washington St.,
Phoenix, Ariz,

BROADCAST ENGINEERING
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TO GRID OF PHASE SHIFT

OSCILLATOR TUBE
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Figure 2. Diagram of rectance tube circuits which applies the audio signal to
the ring oscillator.

ods of producing a sub-carrier, we
have:

(A) HETERODYNE METHODS

1. Reactance tube controlled high-
frequency oscillator heterodyned
with a crystal oscillator to pro-
duce the desired sub-carrier center
frequency.

(This system requires automatic
center frequency control)

2. Crystal controlled phase modula-
tors which after considerable mul-
tiplication are heterodyned with a
fixed oscillator to produce the
desired sub-carrier.

3. Reactance tube controlled low fre-
quency oscillator capable of 25 Kc.
deviation and carrier stability that
does not require automatic fre-
quency control.

(B) DIRECT OSCILLATOR METHODS

1. A variable reactance is applied
to each of many elements making
up a “ring” oscillator.

2. Audio voltages are applied to a
direct free running positive biased
multi-vibrator.

The ultimate would be a direct
svstem which used no frequencies
other than the fundamental. Thus
far, no system has been developed
which will permit direct frequeney
modulation of an oscillator in the
range below 100 Ke. of sufficient de-
viation without distortion for the
application at hand. The desirability
of eliminating all frequencies except
the fundamental is apparent when it
is shown that many unusual things
can happen when other frequencies
are present.

Whenever the sub-earrier genera-
tor uses additional frequenetes be-
sides the desired end product, the
possibility of interference with other
equipment is immediately present.
IFor example, in the case of the pulse
modulation system which requires a

January, 1960

high degree of multiplication, the
generator unit will have circuits that
arc operating on many frequencies
between 100 Ke. and 28.8 Mec. If, for
example, the second doubler of the
multiplier string happens to hit a
frequency of 920 Kec. which is the
same frequency of the AM station
where the unit is installed, some very
scrious interference results. In our
experience throughout the country,
we have run into several cases where
our units had to be redesigned so
that the multipliers missed the fre-
quency of equipment on the same
premises. If the sub-carrier generator

had only the fundamental te con-
tend with, no interference of this na-
ture would ever be encountered,

Another problem with the nulti-
plier type of sub-carrier gener: tor is
that various frequencies present in
the sub-carrier generator ha~vc on
occasion leaked into the FM exciter
which is also full of multipliers with
the result that some of the frequen-
cies are too close to each other which
in turn produces interference. As
another example, we ecite the case
where a sub-carrier generator uses a
100 Kc. master crystal while tle FM
transmitter uses a master crystal
close to 100 Ke. If any of the 100
Kec. present in the sub-carrie- gen-
crator leaks into the main I'M trans-
mitter, all sorts of peculiar ph:nom-
ena will result,

The purpose of this article is to
review all of the various methods
possible that can be used for genera-
tion of a sub-carrier and to point out
the desirability of future devclop-
ment of the simplest possible genera-
tor that will produce the necessary
deviation without distortion and am-
plitude modulation by-products. Go-
ing back to the classic illustra-ion of
FM, it would be ideal if a €65 Ke.
oscillator could be deviated by a con-
densor microphone sufficien-ly to
produce a swing of plus or minus 10
Ke. This would be the ideal st b-car-
rier generator.

FREQ.
Adj.

1— -
SUB-CARRIER

AUDIO

Figure 3. The positive biased multi-vibrator which produces a frequency modu-
lated signal.

www americanradiohistorv com
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The Development and Application

of Synthetic Reverberation Systems

By LEWIS S, GOODFRIEND* and JOHN H. BEAUMONT}

Reverberation is an essential element of audio program material. This article traces
the historical and engineering development of synthetic reverberation systems from
the echo chamber through acoustical and electromechanical devices to the modern
re-entrant magnetic tape reverberation generator. The use of multiple heads with
electronic re-entry and the need for nonintegral spacing of heads and extremely
uniform electronic frequency response in magnetic tape systems are analyzed.

Sl.\'(‘H the carly days of talking pictures, audio engi-
neers have been using synthetic reverberation to in-
crease the apparent reverberation time of program
material. Such a technique permits broadeasts or re-
cordings made in small absorbent studios to sound
as if they had been made in a concert hall, a cathe-
dral, or a cave. Today, reverberation is added to pro-
gram material for motion pictures, radio. television,
and phonograph records.

Sarly systems for adding reverberation to program
signals were in general based on the use of an echo
chamber: that is. a large empty room with highly
reflective walls. A room of 10,000 cu. ft. volume is

Isofotion Network

lapyt Cuteut
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Amplifier

Time Delay 20
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Figure |. Basic form of reverberation generator
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Figure 2. E. H. Schreiber reverberation generator.

capable of a reverberation thme as long as ten seconds.
A microphone and loudspeaker are located in the
room. The signal to be modified is fed to the loud-
speaker and is picked up by the microphone after
being modified by the room reverberation. The input
signal may be fed from a wye connection on the con-
trol console to one mixer position and to the amplifier
for the chamber loudspeaker, The microphone pre-
amplifier signal is fed to a second mixer position, and
the amount of the reverberant signal added to the
direct channel determines the effective reverberation
time. This svstem is still in use today. It has one
ngor advantage. It is purely acoustical reverbera-
tion that is being added to the program signal. Use
of an cqualizer after the reverberation channel per-
mits the reverberant signal to be further modified to
give the boomy reverberation of a cave or the bal-
anced reverberation of the concert hall. The major
disadvantage of an echo chamber is the amount of
space which must be alloeated for a discontinuous use,

However, in a large organization, several echo
chambers may be required for use simultancously,
although for only a few minutes a dav. The rest of
the time they are unproductive, Also, the problem of
getting sufficient sound isolation hetween  several
chambers s not casy to solve. In addition, it is com-
mon to cmploy several microphone positions within
a chamber in order to obtain special effects. Thus, the
investment in both real estate and equipment for echo
chambers is often quite high.

Prior Art

As soon as the primary requirements for an echo
chamber signal were determined, smaller and less ex-
pensive means were considered for the purpose, The
three major requirements for synthetic reverberation
are an initial time delay, a series of delayed signals
similar in strueture to the original signal, and a rela-
*Lewis 8. Goodfriend & Associates, Montelair, New Jersey,
fVanguard Recording Society, New York. N. Y

Reprinted from the October, 1909, issue of the Journal of the Audio
Engineering Nociety,

BROADCAST ENGINEERING

www americanradiohistorvy com


www.americanradiohistory.com

STRAIGHT TALK

TO

BROADCAST ENGINEERS

NEW TRANSISTORIZED REMOTE MICROPHONE
COMBINES A ONE-CHANNEL REMOTE AMPLIFIER AND
MICROPHONE IN A HAND SIZE UNIT

Now, for the first time, the broadcaster
can carry a complete, lightweight remote
microphone and amplifier in the palm of
his hand. The Collins M-60 remote micro-
phone and amplifier assures an easy mo-
bility never before possible in remote
broadcasting.

This one-package unit can be carried in
the glove compartment of a car and you
can have on-the-spot news broadcasts with-
out having unpleasant beeper-type inter-
views. By having a downtown 6-, 10- or
12-point loop, you can have a studio
quality interview at the news source. It is
possible and very economical to have one
loop with a number of tie point jacks at all
important news locations. In the event of
a newsworthy accident, you simply plug
into the nearest M-60 line block for a
quality, on-the-spot report. The mobility
of the M-60 at basketball games, football
games, track meets, ete., is evident because
it is quite feasible to locate several M-60
line jacks at the scene to allow the an-
nouncer the most convenient position for
the best coverage.

The small size of the Collins M-60 is
made possible only by adapting the latest
techniques used in high-fidelity transistor
amplifiers. The M-60 features an amplifier
which operates on a par with conventional
tube-type remote amplifiers. Normally, in
any tube-type amplifier, at least two tube

By Bob Hite
Collins Radio Company

types are used — one as a rectifier and the
other for amplification. In the M-60 re-
mote microphone there is only one type of

transistor, which cuts maintenance and
spare stock to a minimum.
This broadcast quality, transistorized

amplifier assures the necessary gain to am-
plify the low level output of the micro-
phone head, which provides the highest
possible fidelity consistent with its size. To
provide ruggedness it was necessary to
choose the dynamic type of microphone
which is capable of operating under ex-
treme conditions without deviating in re-
sponse or other characteristics.

The microphone chamber is completely
sealed and isolated from the amplifier sec-
tion so that the microphone diaphragm and
voice coil operate under optimum condi-
tions at all times. By incorporating special
front port features, the low frequency re-
sponse of the M-60 is extended beyond
that normally found in a dynamic micro-
phone of this size. The low level output of
the voice coil is brought through a match-
ing transformer into the first transistor
stage of amplification. Here the weak
signal is amplified to bring it up to a plus
12 dbm line level without distortion or
adding any unwanted coloration.

The M-60 features six plug-in type tran-
sistors which can be easily removed or re-
placed in seconds. By using transistors, the
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remote microphone-amplifier eliminates the
usual problems associated with tubes, such
as warm-up time, high power consumption,
microphonics, ventilation and large space
requirements. These transistors require so
little power that you can expect at least
100 hours of operation from the seli-con-
tained 5.4 volt mercury cell, and they
generate a negligible amount of heat. The
entire amplifier assembly takes up no more
space than the battery. Inserting the ear-
phone plug turns on the amplifier and pro-
vides the announcer with a monitor.

The usual “rat’s nest” of cables runnin
between the conventional microphon: an
the remote amplifier is eliminated. This
microphone cable is replaced by an inter-
nal pressure contact in the M-60. The only
connecting cable necessary with the M-60
is the simple line extending from the base
of the amplifier section to the remot= line
jack. Since this line is 600 ohms at high
level, shielding is unnecessary. This means
that in covering a large convention it is
possible for the first time to use unlimited
amounts of line between the microphone
and the master control room.

The body of the Collins M-60 micro-
phone is made of aluminum and finished in
non-reflecting, blue-gray baked enamel. A
modern desk stand is available for ccnven-
tional desk mounting when the M.60 is
used in the broadcast or recording ctudio.

Collins M-60 Remote Microphone

i,
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4

www.americanradiohistorv.com

DALLAS. TEXAS

BURBANK. CALIFCRNIA
9


www.americanradiohistory.com

NORMAL MODES OF ROOMS ROOM

| | | | “ ||| H||| I| | ‘ | DIMENSIONS
— - - r— — 0T8T
10 10 30 40 50 0 70 8090100 209
L Ly
r - T _t t v 24k 36%k 127
10 20 30 40 50 40 70 8090.00 200
‘l U .l ul !MLML
| |
r T — iy 1dx 721
100 200 300 400 500 600 Q0 1000 2000

FREQUENCY IN CYCLES PER SECOND

Figure 3. Lowest normal modes of chamber: (A) 40 X 48
SC 14 (B) 24 X 36 X 12 f1.;(C) 1.4 X 1.7 X | ft.

tively smooth decay in level. Many such systems have
been conceived. They basically are all illustrated by
the block diagram of Fig. 1. These systems may be
divided into the following gencral categories: three-
dimensional acoustical systems, one-dimensional
acoustical systems, mechanical delay systems, two-
dimensional mechanical delay devices, electrical wave-
delay  lines, electro-optical systems, multiple-head
magnetic recording devices, and finally the re-entrant
magnetic tape recording system.

Some examples of these will illustrate the problems
and the progress in the field.

In 1934, a patent was issued to E. H. Schreiber on
the basie system as illustrated in Fig. 2. This is a loop
system, and if the gain of the loop is too high it will
ring just like a sound system “feeding back.” A more
complex echo chamber system was covered in a pat-
ent issned to A. Pfister in 1938, In the same year,
Alfred N. Goldsmith was issued a patent for a system
using a multiplicity of reproduce heads with a mag-
netic wire recording system. The complexity of the
mechanical system and the inability of wire record-
ing to provide professional recording or broadcast
quality prevented the system from becoming popular.

An ingenious applieation of clectronics and optics
was patented by Peter C. Goldmark in 1940. It made
use of a large flat dise, the rim of which was coated
with phosphorescent materials. Recordings were made
on the coated rim with a modulated light source and
were picked off the rim by appropriately spaced
photocells.

The cxponential decay of the phosphorescent ma-
terial was used to approximate the acoustical decay
in a room. The mechanical and electrical complexity
of the device and its limitations with respect to noise,
frequency response, and distortion due to the phos-
phorescent material in addition to its high cost pre-
cluded its wide use.

In 1941, S. K, Wolf demonstrated the first use of
magnetic recording tape in a synthetic reverberation
generator.

Erase and record heads were followed by 16 play-
back heads. The tape was a steel ribbon, To simulate

10

reverberant decay the level of each signal from each
playback head had to be adjusted to match a pre-
scleeted decay curve. The cost of the system and
World War Il cut short cxperimental use of the
equipment. Following the war, plastic base iron oxide
recording tape was introduced into this country and
no further work employing steel tape was carried out
on this device.

A small box containing concave mirrors was pat-
ented in 1942 by E. W. Davis who claimed in the
patent that the mirrors would refleet sound to prod-
uct “a polyphase wave pattern . resembling a
choral effect.” Unfortunately the box is too small to
provide a sufficient delay, and any signal in it would
suffer a considerable change in quality.

The use of ultrasonic carriers modulated by the
andio signal and delayed by suitable ultrasonie delay
methods was covered in a patent issued in 1943 to
W. D. Phelps.

In 1947, a patent was issued to M. Parisier for a
system in which a small reverberation chamber could
be evacuated to control the acoustic veloeity and thus
the rate of decay.

Later, in 1947, a patent was issued to Barton Kreu-
zer in which he disclosed a method using ultrasouic
signals modulated by an audio signal. The ultrasonic
signal was to be inaudible and to be fed by a trans-
ducer into any spacce suitable for reverberation
whether it was in use or not. No mention was made
of the fact that air absorption severely limits rever-
beration time at high frequencies. . F. Olson was
issued a patent on a system of transdueers and long
pipes in 1950,

In addition to these systems, others—some pat-
ented and some not—were developed to produce syn-
thetic reverberation. Among the others are the Tam-
mond multiple, oil-damped spring  system, and a
varicty of magnetic tape and acoustical pipe and
transducer systems. None but the ccho chamber and
the modern re-entrant magnetic recording tape sys-
tem has received wide commercial aceeptance,
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Figure 4. Frequency response of a re-entrant tape sys-

tem after various numbers of signal repetitions, showing

effect of inadequate uniformity of response of ordinary
tape recorder.
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Figure 5. Re-entrant tape system, block diagram.

Acoustical Requirements

To learn why acceptance has been so limited, one
must turn to the fundamentals of acousties. In study-
ing the acousties of enclosures, the equations for the
decay of sound energy in a room are used,

After a sound source has been turned off, the en-
ergy in a diffuse sound field in a room at any instant
can be written as

E(t) = Eye,
where b is the damping constant. The equation has a
form similar to that of the decay of direct current in
an RL circuit, having a time constant 1/b or 4V /. Ae.

Reverberation time is defined as the time required
for the energy to drop 60 db, that is, to a value 1/10°
of the initial value: or

[Eo/E (t) ] = 10"
thus
b Tgy db = G log e 10
and
Too db = {V/A¢) In 10"
== I'("Z-l- In 10) ll.‘i()](" A)
= (0.0491) /.1,

where V= room volume in cubie feet and A = total
room absorption icluding air absorption,
Modal Structure

Now where T is to be large, the total absorption, 4,
must be small and the volume must be large. In ad-
dition, to approximate acoustical reverberation, one
must approximate the roonr resonances, the normal
modes of decay. For a “good™ live room the rever-
beration time must be long and the normal modes
must be well-spaced. The equation defining the nor-
mal modes in a room is as follows:

RV ORONE)

With two pairs of opposite walls completely ab-
sorbent, the equation reduces to fr,s,t = (¢/2) * (r/1).

It is the correct modal structure that provides
smooth decay and thus realism and acceptability in
synthetic reverberation,

January, 1960

Also, it is necessary that the repetitions occur al
an interval after the initial sound, usually in the
range two hundredths to five hundredths of a second,
succeeding intervals being shorter.

Many systems can provide merely a prolongation
of sound encrgy through the repetition of signals after
discrete time intervals or at sclected frequeneies: how-
ever, even signals which were produced by relatively
high-quality delay devices and which prolonged the
energy with many like repetitions were rejeete |l by
the recording and broadeast industries for many
vears. Also rejeeted were all of the carlier devices
previously mentioned.,

Characteristics of Various Systems

Let us test several systems for continuity of energy
decay and modal structure,

First let us check a large room for reverberition
time and the lowest normal modes which will be gen-
crated.

The room dimensions arve 40 X 48 X 14 ft.

The lowest normal modes are shown in Fig. 8 at ..
Note the wide distribution. The reverberation time
with plaster walls is 5.2 sce. If the walls are shel-
lacked, the reverberation time will be 14 see.

A small enclosure (equivalent to a converted stor-
age closet) such as some proposed in early patents
for direct reverberation or for models with ultrasonic

arriers, might have dimensions of 3 X 7 X 9 ft The
three lowest modes oceur at 63, 81, and 113 ¢ps which
are too high in frequeney. The maximum reverbera-
tion time will be 3.6 at 500 cps with all surfaces shel-
lacked plaster on concrete or brick. However, with
air absorption at 16 ke, the reverberation time vould
be only 0.7 see. for such an ultrasonic signal, Also, the
first reflection will oceur in less than 0.01 see. This s
why a small echo chamber sounds so poor,

Pipes

Four pipes of 25, 55, 75, and 110 ft. in length will
produce an inttial delay of 22.2 msee and a maximum
delay of 97.5 msce and correspond to the lowest
maodes of a room of 37.5 X 27.5 X 125 ft. Altl ough
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Figure 6. Effect of nonintegral head spacing in filling
time intervals.
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Figure 7. Reverberation generator using a tape loop and
seven playback heads.

the normal modes are suitable such an arrangement
does not meet the requirements for prolongation of
energy since the energy is distributed in four packets
and the effeet s obviously nol exponential but may
be defined as

E(t)y—aE, + bEs + cEy + dE|,
where @, b, and ¢ are less than unily and E's are the
sound encvgy values at the earlier time when the
source is shut off,

If the number of pipes is inereased sufficiently. the
system hecomes quite effective, but initial and main-
tenance costs are prohibitive, Also, in general the
delays must he of fixed duration.

Springs and Plates

Examining a spring system, we find that the trans-
mission velocity of usual metals is 10 to 15 times
greater than that for air. Thus, to achieve an appro-
priate initial time delay requires excessive lengths of
matertals. Common spring systems and metal plate
or screen systems require that the signal he reflected
many more times per second than oceurs in a large
chamber. For example, a metal plate cight feet by
three feet is equivalent to an air cavity approximately
Lwo inches by six inches, Thus, the signal has con-
siderably more opportunity to he modified in fre-
quency spectrum on cach reflection, It should be
noted that a spring provides true exponential decay
but that the damping varies with frequency. This
gives springs and other metallic reverberalion systems
a typical ringing or “metallic”™ characteristic,

Plate and wire screen systems are also aftlicted with
the same problems as springs—Ilong decay at the ex-
pense of quality degradation and  one-dimensional
modal characteristic,

Some altempts have been made recently to use
light metal sheets excited in their plate mode rather
than their longitudinal modes, In sueh systems the
result is highly frequency dependent and such svs-

tems tend to have a boomy qualily at low frequencies
for long reverberation times. They are also limited in
maximum decay time to two or three seconds at all
except extremely Jow frequencies beeause of the size
linmitation. Also, they do not provide the initial delay
in the arrival of the first reflection, essential to nat-
uralness,

To achieve realistic synthetie reverberation, one
must provide characleristies similar to those in a
large reverberant space which were discussed carlier:
(1) A diserete time delay for the first few refleetions
similar to the delay achieved in a chamber (Fig. 13):
(2) exponential energy decay: and (3) nonresonant
decay similar to a chamber with widely spaced nor-
mal modes,

The Re-Entrant Tape System

After World War 11, it occurred to many people
that modern magnetic recording tape would provide
an excellent storage medium, and the time delay be-
tween recording head and playhack head would pro-
vide a suitable delay for the first reflection. Attempts
to use commercial tape recorders for this purpose, re-
turning a portion of the output lo the input, have
not heen suecesstul, The reasons ave basice, First, only
one time delay is provided corresponding to a one-
dimensional room, a pipe. Second, the use of the elec-
tronic cquipment of a commercial tape recorder for
such a re-entrant system introduces amplitude-fre-
quencey changes which, in turn, cause an unnatural
ringing sound in the output, as in Fig, 9.

Thus, a new criterion must he added to that of
the three carher ones. The re-entrant system must he
sufficiently uniform in response to produce hundreds
of generalions of copies from the original signal with-
out quality degradation,

Considering a  re-entrant  system, such as  that
shown in Fig. 10, one can sce in Fig, 4 that losses of
0.1 db at 100 and 7000 ¢ps will become 10 db after
100 generations. Losses of 0.5 db at 40 and 12,000
cps will become 50 db after 100 generations, This is
the basie problem of a re-entrant system, However,
a re-enlrant system with two carefully equalized play-
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Figure 8. Reflections in an echo chamber 40 X 110 X
80 ft.
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Figure 9. Operation of a steel coil spring.

back heads and suitable delays between heads should
provide long smooth decays. Since the output level
of such a system is an exponential function of time,
the system meets this eriterion.

The spacing of heads and the tape speed determine
the time delays and effective normal modes. The tape
speed is set at 30 ips by the demand for extremely
uniform response in the range 100 to 10,000 ¢ps, with
only simple RC equalization permissible. With more
complex network equahizers, it is impossible to main-
tain a sufficiently flat frequency response. With still
higher tape speeds than 30 ips, tape and head life
are greatly redueed.

We have thus determined the various criteria for
a re-entrant magnetic tape recording synthetic rever-
beration generator. No difficulty is found in achiev-
ing such a system in practice, The basic design para-
meters are tape speed. frequency response, time
delays, and number and spacing of plavback heads.

Having fixed the tape speed at 30 ips, the spacing
of heads was arranged to achieve a minimum initial
time delay of 28 msee, Time delay for the second head
was set at 63 msee in the prototype model which
gave a delay in time between the first and second
heads of 35 msec,

If a portion of the playback signals is returned to
the input the nonintegral relationship between the
head spacing delays provides new signals between the
signals provided by the pickup heads on playing the
second generation recording (Fig. 6).

Considerable experimental work has verified the
design criteria. Translating these rvequirements into
clectronic and structural terms, we can state: (1) The
tape and clectronte system must be flal to within
% 0.1 db from 100 to 10,000 c¢ps. (2) The tape speed
shall be 80 ips. (3) The minimum record-to-playback
head spacing shall be 20 msee. (4) The maximum
spacing between successive playback heads shall be
50 msec. (5) The ratio of spacings of the heads shall
not be integral. (6) A re-entrant record-playback sys-
tem is required. (7) At least two playback heads
must be used (but as many as six are permissible).

January, 1960

To discuss the problem of head spacing a bit fur-
ther, it should be pointed out that the use of play-
back heads spaced by an integral ratio from th: rec-
ord head merely adds Ievel to the signal but con-
tributes no effective reverberation. The use of non-
integral spacing provides additional energy in the
time domain at such points as to contribute to the
reverberant energy but not addiug appreciably to the
voltage amplitude of the signal; ic. the decay vurve
is smootlier.

Figure 7 shows a current version of a magnetic
tape synthetic reverberation unit* designed in ac-
cordance with these principles.

It is equipped with seven playback heads, sone of
which are positioned for echo effects. Their use is
controlled by the toggle switches located over the
central head assembly. The VU meter is used to
verify nput signal levels and adjust output levels to
correspond to levels in the user's system. Controls
are also provided to adjust the level of the -ever-
berant signal in relation to the direet signal, and to
control the rate of decay, The rate of decay control
in effect controls the damping constant in the expo-
nential equation

E(t) = Eye™,
and so changes the cffeetive reverberation time.

Side-by-side comparisons between an ccho cham-
ber (IFig. 8) and this re-entrant magnetic tape ~ever-
beration generator (Fig. 6) show that it can dupli-
ate all of the useful effeets of the chamber. Some
chambers can snstain single tones from oscillators for
extreme periods of time. Although eareful adjustment
of the tape generator can duplicate this effect t has
no practical use, and no attempt is made to « djust
production machines for this purpose. It is impos-
sible Lo tell the difference between musie and speech
signals to which reverberation has been added Ty the
syuthetic reverberation generator and those frem an
cclio chamber.

For comparison we show results from a steel +pring
(Fig. 9) and from a multiple pickup tape s=stem
without feedback (Fig. 10).

UL S0 Patent 2748102,
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Figure 10. Operation of a non-re-entrant tape locp sys-
tem using ten playback heads.
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THE EFFECTS OF TRANSMITTER SOUND POWER
REDUCTION ON TV RECEIVER PERFORMANCE

The report of the Television Allocations Study Organization indicates that

receiver performance would be adversely affected by TV sound power reduction.

TESTS were made on representa-
tive television receivers to determine
the effects of a reduction in sound
power on the performance of tele-
vision reccivers. The receivers used
in these tests included the various
types of sound detector circuits cur-
rently in use and the results ob-
tained are thercfore felt to be rep-
resentative of those which can be
expected n the field using new,
aligned recetvers of modern design,
properly installed.

The following types of tests were
made in order to determine the ex-
tent to which receiver performance
was affected or modified by a re-
duction in transmitter sound power
below the value eurrently standard-
ized, 1.e., between 50 per eent and
70 per cent of the peak visual
power:

1. Thermal noise (signal-to-noise ratio)

2. TImpulse noise rejection

Additionally, consideration
given to the problem with respect
to:

was

Loss of service area
Adjacent-channel interference
Fine-tuning characteristics
Fading
Co-channel interference
. Sound vs. picture performance

It has been the experience of re-
ceiver manufacturers since receivers
were first put on the market that
there has been an ever present de-
mand for greater sensitivity. Users
in fringe areas arc in many
willing to install receivers at consid-
erable expense provided a good, re-

@ o

‘ases
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liable sound signal can be obtained
even though the picture perform-
ance may be subject to fadmg, -
terference, impulse or thermal notse
of a magnitude such as to cause seri-
ous picture degradation, or even a
loss of picture from time to time. In
such arcas a reduction in sound
power would result i serious im-
pairment of service and in many
cases a complete loss of service.
With respect to thermal noise, the
Committee 2.6 report, Figure 2,
shows a loss as high as 2 db in
signal-to-noise ratio for cach db of
sound carrier power reduction in low
signal areas,

There are many arecas where the
impulse noise is considerably above
the thermal noise level. Receivers
operated in these arcas would suffer
a loss of tolerance to impulse noise
of about one db for every db reduc-
tion in sound power. This perform-
ance loss oceurs at strong signal
levels as well as at weak signal
levels. This is shown in Figares 3
and 4 of the committee report.

Figures 5 and 6 of the committee
report show the loss of service area
for the low and the high VIHF
bands, considering only  receiver
notse, This amounts to about 20 per
cent on low-band channels and 10
per eent on high-band channels for
a 7 db reduction in sound power.

The effects of sound power re-
duction on the receiver performance

www.americanradiohistorv.com

characteristies studied by the com-
mittee were, in every case, adverse,
except for adjacent-channel inter-
ference in a small percentage of the
receivers where the resulting im-
provenient might be short-lived for
reasons mentioned in the committee
report.,

It is the consensus of the Panel
that any reduction in sound power
would be dctrimental to a signifi-
ant number of users of television
receivers for the reasons mentioned
in the report.

The question which is of concern
to TASO Panel 2 and to Committee
2.6 is the extent to which receiver
performance chavacteristics will de-
termine the change in television
transmitter service area in the event
of a change m  sound-to-picture
power ratio.

All modern television receivers use
an cssentially similar system of re-
ception of sound signals and since
an understanding of the system is
necessary in any study of the mate-
rial of this reporl a short descrip-
tion will be given.

Both visual and aural signals
picked up by the antenna system
arc amplificd and converted to an
mtermediate frequeney i typical
superheterodyie practice with no in-
tentional amplitude selectivity be-
tween the two carriers, Both signals
are then amplificd by a wide band-
width 1intermediate frequency am-
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plifier system, the output of which
is coupled to a second detector. The
output of the second deteetor m-
cludes, in addition to the demodu-
lated visual signal, the beat product
of the visual and aural carriers,
which 1s a 4.5 me signal carryving the
frequeney modulation information of
the sound carrier. This 4.5 me sig-
nal is then amplified further and
fed lo a frequency modulation de-
tector, which may be of several dif-
ferent tyvpes depending on design
engineer  preference. These  types
vary in method of operation and
circuit detail but  within normal
variations arc substantially stmilar
in performance. In the combined
picture and sound intermediate fre-
quency amplifier, the sound signal
is attenuated only enough to mini-
mize the appearance of the ampli-
tude modulation of the picture sig-
nal from appearing in the 45 mec
beat signal output of the second de-
tector and to prevent the loss in pic-
ture quality, such as contrast ratio
and beat patterns. Further, it is usu-
ally necessary to provide additional
attenuation at 4.5 me in the video
amplifier circuits to reduce the vist-
bility of the beat pattern in the pie-
ture ontput. It is necessary to pro-
vide this attenuation after the sec-

January, 1960

ond detector, rather than in the in-
termediate  frequency amplifier in
order that the maximum sound sig-
nal for maximum sound sensitivity
can be obtained from the output of
the sceond detector. The major ad-
vantage of this method of sound re-
ceplion, known as an “intercarrier’”
svstem, is that it is generally free
from dependence on the local oscil-
lator frequency setting. The fre-
quency of the signal detector is de-
pendent only on the frequency spac-
ing of the transmitted visual and
aural signals, This means that the
television receiver viewer need not
accurately set the local oscillator for
good sound reception but may tune
for optimum picture reeception. Also,
the sound system is not susceptible
to scrious performance degradation
in the case of local oscillator drift or
local oscillator frequencey modula-
tion such as may occur because of
receiver hum. (It should be noted
that without the use of inlercarrier
sound reception methods, depend-
ence on local oscillator tuning and
performance would have made the
problems of UHF receiver tuner de-
sign alinost intolerable.)

The present standards of televi-
sion transmission provide that the
aural transmission power shall be

Wwww.americanradiohistorv.com

hetween 50 per cent and 70 per cent
of the peak visual transmitter power.
The cffects of a reduction in “rans-
mitted aural power, from these
standards, on typical modern tele-
vision receivers will now be consid-
ered.

1. Thermal Noise Performarce —
A reduction in transmitted aural
power will resull in poorer re-eiver
thermal noise sound perforriance
which will, by reduction of receiver
fringe area sound performaner, re-
duece the sound coverage of any given
transmitter. To oblain experimental
verification of the reduction of <ound
channel thermal notse performance,
measurenments were made on nine
different receivers in the engin-ering
laboratories of some of the me nbers
of TASO Pancl 2. Four dif‘erent
Lypes of FM detector systen s are
represented in these receivers cover-
ing every tvpe in use today. In all
cases, measurements are for ¢ne of
the lower VIIF channels. Figure 1
represents the data of one of these
receivers which is typical of the
group. Sound channel signal-to-noise
ratio is plotted as a function «f pie-
turc-to-sound ratio for a numher of
picture carrier signal levels, It can
he seen that for cach signal level
there is a threshold value of pi-ture-
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to-sound ratio below which the sig-
nal-to-notse ratio degrades rapidly.
Figure € presents a summary of these
data for all the measured receivers.
The loss of sound chanunel signal-to-
noise ratio per unit reduction in
sound carrier 1s plotted as a function
of picture carrier Jevel. In these data
the average of all the receivers is pre-
sented and the data for the meas-
ured extremes are also plotted. As
an example, from this curve it can
be seen that with 20 microvolts of
picture signal (open circuit antenna
voltage delivered through a 300 ohm
dummy antenna to the recelver), an
average loss of about 1.5 db in signal-
to-noise ratio will occur for cach db
of aural carrier power reduction.
These data are for new, aligned re-
ceivers of modern design. If we add
the losses expected due to misalign-
ment, tube aging and antenna orien-
tation and mismateh, as well as
transmission line losses, it is reason-
able to expeet that this type of sig-
nal-to-noise ratio loss would occur
in the 100 to 200 microvolts-per-
meter range of signal strength i a
substantial number of receivers cur-
rently in the hands of the publie.

Sound quicting sensitivity which
takes mto acount only thermal noise
considerations is 30 microvolts for
the typieal receiver in the group used
to obtain these data. In the report
on recervers prepared by Committee
2.1 of Panel 2, the Picture Sensitivity
for 78 recervers reported varied from
4 to 150 microvolts, The distribution
of sensitivity shows:

12.8% Less than 10 microvolts

34.6% Between 10 and 20 microvolts
19.2% Between 20 and 30 microvolts
11.5% Between 30 and 50 microvolts
9.1% Between 50 and 100 microvolts
12.8% Greater than 100 microvolts

The importance of fringe area per-
formance may be judged by the fact
that more than 66 per cent of the
receivers reported picture sensitiv-
ities better than 30 microvolts,

2. Impulse Noise Rejection Per-
Jormance—A common form of noise
interference in the sound channel is
that caused by automotive ignition
noise, clectric motor commutator
noise (shavers, mixers, vacuum clean-
ers, ete), arcing switches, and light-
ing. This forma of noise is usually
lumped under the general heading of
mnpulse noise. In order to measure
the effect of aural carrier power re-

duction on receiver performance in
the presence of this form of noise, au
mterference source, such as a
synchironous 60 ¢ps rotating are de-
vice was coupled through a variable
attenuator into the antenna circuit
of the test receiver in parallel with
the desired standard visual and aural
television signal.  The interference
noise signal input to the recelver was
mereased until its presence was noted
in the sound output of the receiver
either by aural or measured output
detection. The aural signal was then
reduced in steps and at cach step the
chiange in notse interference required
to restore the original condition was
recorded.  Data were obtained on
seven different commercial receivers,
mdependently measured in the lab-
oratories of Pancl 2 members, and
data for a typical receiver are plotted
i Figure 3 for visual signal mput
levels ranging  from 30 to 10,000
microvolts, Figure 4 presents a plot
of data for the relative impulse noise
level for constant audible interfer-
ence as a function of sound-picture
ratio. This is the average of all data
for all seven receivers measured, A

non-

loss of tolerance to impulse noise of
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about 1.db for every db of reduction
in aural power is noted. This per-
formance loss occurs at strong sig-
nals as well as weak; the performance
loss with reduction of aural power is
as great at 10,000 microvolts as it is
al 50 microvolts, As in the previous
-ase for thermal noise, these data are
for new, aligned receivers of modern
design,

3. Loss of Service .lrea—In order
to show the loss of service area re-
sulting from a reduction of sound
power, the required field strength in
db above 1 uv/meter to produce 30
db quicting was determined by nieas-
urement of the quicting sensitivity
for representative TV receivers under
existing transmission standards and
aleulation of the equivalent ficld
strength using the formula and data
presented in TASO Committee 2475
report. The average figures for an-
tenna gain and transmission line
losses were used for channels 4 and
10 which are about in the middle of
the two frequency ranges. The re-
quired increase in video and sound
signal levels to compensate for a re-
duction in sound power with respect
to video power was determined to be

57 db for cach db drop in sound
power, This was obtained from the
average  degradation  in signal-to-
noise ratio at the 30 db level in data
turnished by the members of this
Committee,

Finally, the reception range and
loss of service arca was determined
from the FCC curves of expeeted
ficld strength, F (50, 50) assuming
maximum authorized power in the
TV transmitter, and representative
antenna heights.

The attached Figures 5 and 6 show
the of service area for VIIF
channels 2-6 and 7-13 resulting from
a reduction of sound power helow the
present minimum of 3 db below the
peak video power. The service arca
is reduced about 20 per cent on the
low VHF channels and about 10 per
cent on the high VHIT channels if a
7 db reduction in sound power is
made,

foss

4. Adjacent Channel Interference
—A reduction in transmitted aural
power would reduce the lower adja-
cent channel sound interference in
those areas where it now exists by an
amount equal to the sound power re-
duction. Examination of the receiver

report of Committee 2.1 of Pa el 2
shows that receiver attenuations for
the Tower Adjacent Channel Ssund
Signal vary widely. ranging fro n 14
db to 60 db, distributed as follows:

11.8% Less than 30 db
42.1% Between 30 and 40 db
13.1% Between 40 and S0 db
32.9% Greater than S0 db

Other factors which are of i por-
tance but less suseeptible to a cuan-
titative analysis inelude:

5. Fine Tuning—A reductica in
transmitted sound power will 1esult
in a more critical requirement for
“fine tuning™ in weak signal :reas,
thus increasing the need for skill and
judgment in adjusting the fine tun-
ing control, a function in which most
consumers are presently inept.

6. Fading—A reduction in trans-
mitted sound power will aggravate
the effects of fading, either natural
or manmade, such as airplane flutter,
on the sound performance of the TV
receiver.

7. Co-Channel Interference In
some loeations, at present botl pic-
ture and sound reception is Timited
by co-channel interference. Co-c han-
nel picture inlerference e¢an be con-

(Continued on page 38)

Er 28 dv
G 3.9 d

L-14db
F 22.2 db Comm. 2.4 Report

Par,

.57 (db Audio Reduction)

lov VEF Channels 2-6, Transmitter Power - 100 Kw
Loss of Reception Range and Service Area
from a Reduction of Sound Power

laboratory Data (Video Signal for 30 db Quieting)

Comm. 2.4 Report, Overall Avg. Ch. = Antennas B

Kg 2.9 db Coma. 2.4 Report, Overall Avg. Ch. 4 Antennas b R 2 G 7.

Comn. 2.4 Report, Average of wet and dry lines %%
L

FCC Curves F(50,50) 50% of locations, 50% of the time

High VHF Cbannels 7-13, Transmitter Power - 316 Kv
Loss of Reception Range and Service Area
from a Reduction of Sound Power

Laborstory Date (Video Signal for 30 db Quieting)
Comn. 2.4 Report, Overall Avg. Cb. 10 An’
.1 db Comm. 2.4 Report, Oversll Avg. Ch, 10 Antennas
db  Comm. 2.4 Report, Average of wet and dry lines

F 30.7 4b Comm, 2.h Report
FCC Curves F(50,50) 50% of locations, 50% of the time
Fl o« F s .57 (db Audio Reduction)

tennan

FIGURE 6

Janzazy, 1960

www americanradiohistorv com



www.americanradiohistory.com

STEREOPHONIC BROADCAST
EXPERIMENTS AT KISW-FM

The system described in the August issue of Broadcast

Engineering has now been tested on the air. Results of these tests

and experiments are described in this article.

ON Nov. 6, 7 and 8, during the
third annual IIi Fi Music Show
(Rigo Enterprises) held in Seattle,
Wash., KISW-EFM  broadeast  six
hours daily of stereophonic programs
using a method announced several
months ago and published in August,
1959 ( Broadeast Engineering).

The method as outlined had proven
sound and workable on paper and
some experiments had been conduct-
ed but an actual broadeast using
this method had not been tried.,

Equipment was built for one trans-
mitting unit and one receiving unit.
Sceveral problems encountered had
not been reckoned with until con-
struction was under way. Due to the
lack of time, 19 days in all, engi-
neering had to go by the board and
any workable method that would ac-
complish the desired results was fol-
lowed for expediency. The results
were far greater than anticipated but

By ELLWOOD W, LIPPINCOTT*

much was to be desired in the way
of simplification.

The transmitting unit consisted of
a five-tube amplifier and switching
circuit. In addition three tubes were
utilized in the synchronizing eircuit
which would assure that hoth the
transmitting and receiving ends
would operate in exact unison or
synchronization,

A switching frequency of 30,000
cyeles was chosen for the simplicity
and ecase in  adjusting with the
equipment at hand.

It should be pointed out that the
frequency of 30 Ke is too low for
switching because, for instanee, a 50-
cyele tone is sampled 600 times per
cyele while a 15,000-cycle tone is
cnly sampled twice per evele causing
a reduction or attenuation of the
higher frequencies. Some compensa-
tion could he accomplished by pre-
emphasis.

KISW-IM, 9201 Roosevelt Way, Seattle 15, Wash,

www americanradiohistorv com

At the transmitting end the right
and left input channels were fed to
the grids of the input amplifier (12-
AXT). The cathodes were switched
by a driver tube (12AU7) and the
output of hoth halves of the driver
were connected in parallel and fed
to a cathode follower (6C4) output
amplifier. The c¢ombined signals
from both right and left channels
were then fed to the KISW-FM
audio console and broadcast as a
composite signal. A 30 Ke¢ multi-
vibrator (12AU7) generated the
switching pulses and operated the
switches through a driver (12AT7).

This same 30 Ke¢ pulse was ampli-
fied then fed to a 15 Ke multivibra-
tor, again amplified and fed to the
telephone line for synchronizing pur-
posCs.

It should be added here that time
would not allow for building the nec-
essary synchronizing equipment for

BROADCAST ENGINEERING
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P

Filgure 1

A Method of Compatable
Stereophonic Broadcasting
for FM Stations.

Trans.

Sync,

Electronic 3w, Gen

Amp. Amp.

Right Left

broadcasting the pulses over the air
so a 15,000-cyele line was ordered
from the local telephone company
and ysed for synchronizing ounly.
Both stereo channels were actually
broadeast and received over the atr.

At the receiving end, to eliminate
transients and other “garbage”™ that
appearcd on an oscilloscope, several
extra tubes were added unti]l the
final unit used in the demonstration
contained six tubes in the amplifying
and switching unit and one tube and
two dindes in the synchronizing unit,

The diseriminator output of a
Scott FM tuner was fed to the two
grids of the mput amplifier (12AX7)
connected in parallel. The outputs
of these amplifiers fed two separate
switelier units (12AU7s) and two
driver|units (12AT7s) controlled by
a single multivibrator (12ATU7) gen-
erating the 30 Ke switching pulses.

Synchronizing of the receiving gen-

January, 1960

Disc.

Electronic Sw.

Syne.
Sep.

Amp.

Amp.

Right

crator with that of the transmitter
was accomplished by taking the 15
Kc tone from the telephone line and
feeding into a pair of diodes con-
nected with their inputs in push-pull
and their outputs in parallel thus
acting as a multiplier and supplying
a 30 Ke pulse. This pulse was am-
plified through two stages (12AU7)
and fed to the grid of the receiving
multivibrator thus controlling the
entire system from the 30 Ke pulses
gencrated at the transmitting end.

The two switcher outputs were
fed to two separate power amplifiers
and then to their respective speakers.

All equipment was completed and
ready for bench testing just six days
prior to the first scheduled broad-
cast. Bench testing required some
minor changes but as a whole the re-
sults were very encouraging.

One day prior to the first broad-
cast the installation was completed

www americanradiohistorv com

Left

at the KISW-FM transmitte- and
the Hi Fi Music Show some eight
miles distant.

At 2 p.m., Friday, Nov. 6, 1959,
KISW-FM broadcast the first of six
three-hour programs in compatable
stereo using the system outlined. All
six programs were received in stereo
with no discernible loss of fidelity or
signal-to-noise ratio and with o no-
ticeable cross talk between channels.

Public acceptance and entbhusiasm
at the Hi Fi Music Show was beyond
cxpectation while home listeners re-
ported they could detect no differ-
ence between the stereo and mon-
aural programs.

Now that the method of con pata-
ble stereophonic broadcasting for
FM stations has been reducad to
practice, further experiments will be
conducted to simplify the equipment
and to increase the switchinz fre-
queney to about 100 Ke.
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THE ROLE OF TAPE IN RADIO’S RISE

Magnetic Tape has been an important factor in radio's growth and will continue

to contribute to radio's progress in the future with the growth of

stereophonic broadcasting and other new techniques.

RI-JMI-}I\IBI-}R those predictions about
radio? How it would lie down and
fold its hands helplessly before the
on-rushing tide of television?

Well, it didu’t happen, did it?

On the contrary, radio broadeast-
ers are doing quite well for them-
selves these days. Quite well, indeed,

There are more stations on the air
than ever hefore, And these stations
are broadcasting for more hours a
day than ever before. The nation has
more clear chamnel stations: it seems
that everyone is increasing his trans-
mitter power.

Radio, as they say. goes every-
where. Its audience is evervwhere—
in every room of the home, in the
automaobile, at the ball game, on the
beach, With the advent of more good
music  programs, including  stereo-
phonic presentations, entire new lis-
tening groups are being opened up
to the radio broadeaster. Radijo's
audiencee, instead of decreasing, has
mounted steadily. As a communica-
tion medium, radio now enjoys un-
precedented importance.

Along with this surging to new im-
portance, however, has developed a
serious shortage of qualified person-
nel to staff the incereasing number of
stations and their expansion of pro-
gramming days.

20

How are stations taking up the
slack?

The answer is in tape.

When a station needs five quali-
fied people and has only three, it de-
pends on its professional tape record-

ing cquipment to “spread the staff”
provide a variety of voices, record
programs  on weekdays and  play
them back nights or weekends, keep
the station on the air more hours per
week without going to overtime for

Don Roberts, KOA (Denver) personality, starts one of the station's recorders.
As part of its continuous recorder operation, the station has two recorders in
the announcer’s booth. While one is on playback, the other is loaded and cued.
This provides split-second program timing.
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James F. Zlmmerle (|ef’r) KOA engineer, pa’rches in the ne’rwork while Jay F.
Graves, radio engineering supervisor, threads up one of the recorders which
provide continuous service in recording and playing back the net.

the staff, make it convenient for oul-
side participants to appear on pro-
grams, provide remote broadcasts at
little expense, sell more time by of-
fering any annonncer  al
any time, hnild station audience by

Sponsors

adding  variety  aund interest,  ent
costly crrors by checking copy at

time of reading.

According o a survey condueled
recently by Ampex Corp., stations
are using their professional tape re-
corders as much as 50 hours a week
for local program delay,
many as 120 spots a week,

A station in Hlinois reported it
keeps its professional recorders in
operation conlinuously from 6 a.m.
to 6:30 pai every day., And WIS
(Columbia, 8. C.) s its profes
stonal recorders 12 hours a day.,

The five Ampex  recorders  al
WKRC (Cincinnati) provide a con-
tinuous FAM nisic svstem from 10
a.m. to midnight daily. The fully-
aulomated equipment also throws in
voice announcements, The profes.
sional recorders at KT'TN (Trenton,
Moo run 13 hours a day.

Perey Kuhn, chief engineer for
WIPR (Greenville, Miss.), said he
uses his professional tape recorders
all day tong. “The only time we
don’t use them is when we go on net-

plus  as
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work, which is very seldom,” he said.
“They run on the average of about
15 hours a day.”

Ilmer Nelson is chief engineer at
NOTA (Rapid City, N. D.) where
seven Ampex units are in operation,

“A lot of our network stuff is de-
layed,” he reported. 8o we have the
recorders in ahlmost constant  use,
from 6 a.m. until fairly late at night.”

KWJJ (Portland, Orc.) uses one
of its Ampex machines for delayving
the network (ABC) one hour during
the dayhght saving period. By ar-
rangenment of a looping nicelianism,
it runs 24 hours a day.

“We record the net on it and then,
an hour later, we play it off,” chict
recording engineer Bill: Rohrer re-
ported. “We have the recorder ar-
ranged to erase the tape after it has
played back its content and it re-
cords the new net right away.” With
a onc-hour loop arrangement, KW.JLJ
can do this continnously for an -

definite period. The recorder runs
24 honrs a day.
As o part of its survey, Ampex

sought information on hm\ its pro-
fessional tape recovders were holding
up under such continuous heavy use,
The station engineers were unani-
mwous in their opinion that only the

www americanradiohistorv com

professional broadeast tape recorder
can meet such operational den ands,

Why is this true?  Dependability
of the equipment is essential. ‘Many
of the stations operate withou' hav-
ing a second recorder for backup.

Furthermore, the simplicity of the
operation of the professional tape re-
corder is important. In todax’s radia
station, the recorder is operated by
several different individuals, often
non-technical in their training. The
professional tape recorder is e: sy to
load and once loaded, it's a case of
simple push-button operation,

Ruggedness also is a factor. Sta-
tions often use the recorder in a com-
bination of studio and rough field
applications. The recorder must with-
stand  adverse climatic  conditions,
heat, humidity, dampness, ele.

Not to be overlooked. of course, 1s
the matter of cconomy. Years of ex-
perience have proved that the fully
professional recorder costs fa~ less
per hour of operation. This rsults
from reduced maintenance, longer
practical life, more accurate program
timing and far higher reliabilit:.

WIEAA (Dallas) told Ampes that
its 24 professional recorders do not
average an hour of maintenance time
per machine per month,

When asked how many hours a
month the professional machires at
WKRC are down for mainter ance,
Dore Franlz, chief engineer at the
Cincinnati station, replied: *Prac-
tically none.”

WIPR reported its mainte wancee
of Ampex machines consists of clean-
ing the heads, checking the tubes
and oiling the motors on a rcutine
basis,

KOTA's Elmer Nelson
staft has no maintenance
with the professional recorders “We
watch the lubrication carefulle and
clean the heads about once a week.
We find if they're checked on at

sai ] his
worrles

least once a month, we have no
trouble.”

With widespread installation  of
fully  professional  equipment  will

come complete realization of the po-
tentials for radio programming with
tape.

There is great promise of commer-
cial program production on a svodi-
wated basis to supplement or substi-
tute for network program service be-

(Continued on page 36)
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Automatic Payola Detector

By PROFESSOR OSCAR VON DER SNIKRAH

NEW UNIT SOLVES BASIC INDUSTRY PROBLEM

IN THE EARLY DAYs of hroadcasting
it was considered normal operating
procedure in the majority of sta-
tions for the transmitter engineer to
“keep the log.”

Throughout his shift, the engineer
logged each commereial or reference
to a commercial product at the time
he heard it, The accounting depart-
ment would then double check the
log kept by the engineer against the
original program log used at the
studio,

Although this practice kept the
program department always at odds
with the engincering staff, it did
prevent any of the practices now
known as “pavola.”

As the complexities of the com-
munication art of broadeasting grew
with the coming of television, re-
ntote control and automatic station
operation.  these  watehdog  proce-
dures fell by the wavside much to
the chagrin of the entire industry,

Foresceing the side cffects now

arising that have brought wide-
spread  investigations  and  severe

shakeups, our secret lahoratory has
been working feverishly for several
vears to perfeet the electronie pay-
ola detector.

Although we failed miserably to
deliver the unit in time to prevent
the government inquiry, we can re-
port our developments at this time
to safeguard the industry against
future invasion,

The first experiments were pat-
terned after the famous “lic detec-
tor” unit that clectronically deteet-
ed when a person was telling a lie.
By attaching clectrodes to various
parts of the body, minute electric
currents could be recorded that ac-
curately revealed reactions of the

22

human when the
subject had told a lie.

By application of inverse feedback
principles to this wmethod, some of
the output voltage was fed back to
the brain in order to give larger un-
distorted indications on the wave re-
corder. As much as 12 db, feedback
was used at times to clean up the

nervous system

waveform.

[t wasn't practical, however, as il
was found no one would permit the
altachment of clectrodes to the an-
nouncers and entertainers, espeeially
on TV, This and the fact that we
almost lost a volunteer announcer
front electrocution by the attached

clectrodes, led us to abandon this
arca of rescarch.
Since another well known group

was already perfecting a deviee that
translated  audio  direetly  into a
typewriter, we decided to collabo-
rale with them and use some of
their principles. In our case, we did
not want to convert all of the audio
into typewritten material but only
use “selected™ audio to operate an
indicating meter that could easily he
read by inexperienced non-technical
personnel,

Through the use of special filters,
the device seleets well known phrases
commonly used in radio commereials,

ol .- N.-.
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Such phrases as “be sure to buy™ or
“see it now” or it costs only—"" will
cause the meter to register commer-
clal content in accumulative fashion,
In other words, the meter needle will
nmove up a division for each commer-
cial phrase, with a capacity of 100
units for full scale. Each half-hour
the meter will be read and logged
after which a reset button returns it
to zero for the next period.

Any one of 20 different phrases
will cause a unit to be registered.
Fxact wording of the phrases will he
kept seeret so that announcers can-
not defeat the purpose of the unit
by coining new phrases.

The logged units for cach half-
hour are then correlated to the pro-
gram log for each day and any dis-
crepaney will immediately appear,

At this time we are working with
one of the larger computer manufac-
turers to develop one of their ma-
chines to use for this application,

When perfected, this system will
require only three additional persons
on the staff of cach station and will
forever take the pressure off of sta-
tions, Although arriving on the scene
ten vears too late for the prevention
of the “pavola™ scandals, its future
use at cach station will prevent a
repetition of the recent investigation,

Figure I. The Payola Monitor samples
R. F. at the input to the antenna and
can be remotely controlled and read
if necessary. A plug in R. F. section
allows it to be used in conjunction with
either A. M. or F, M. transmitters. A
TV model will soon be developed.

BROADCAST ENGINEERING
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GOING TO A KILOWATT?

You can't do BETTER than a BAUER

CHECK THESE FEATURES WHEN
SELECTING YOUR NEW TRANSMITTER

et \/  MODERN TETRODE CIRCUITRY
R \/  ONE TUNING CONTROL, VACUUM VARIABLE
w§ \/  AUTOMATIC FILAMENT REGULATION
i \/  PANEL CONTROLLED INTERNAL LOAD
e \/  VACUUM CRYSTALS
i \/  DIFFERENTIAL PLATE TIMER
[ e
V/  NINE METERS, NO "MULTIMETER"
\/  REMOTE ANTENNA METER POSITION
\/  RECESSED CONTROL PANELS
\/  EXCEPTIONAL TUBE LIFE
FB8-1000-J \/  RELIABLE UNATTENDED OPERATION
\/  COMPLETE ACCESSABILITY
“The transmitter
: : \/  EASY INSTALLATION
that gives you everything
but trouble” \/  LOWEST INITIAL COST, LOWEST OPERATING

COST AND UNSURPASSED PERFORMANCE!

Write for descriptive brochure to:

BAUER ELECTRONIC MFG. CO.

P. O. BOX 1101, SAN MATEO, CALIFORNIA

Quality Custom Transmitters Since 1926
OTHER PRODUCTS:
MEMBER WCEMA ® AM TRANSMITTERS, 5 and 10 Kilowatt
® HIGH LEVEL AUDIO MODULATORS.
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www.americanradiohistorv.com


www.americanradiohistory.com

AMENDMENTS AND PROPOSED CHANGES
OF F.C.C. REGULATIONS

OPERATION OF LOW POWER TELEVI-
SION BROADCAST REPEATER STATIONS
Notice of Further Proposed Rule
Making

1. In its Report and Order (FCC 38-
1255) issued in this proceeding Dec. 30,
1958, the Commission reaffirmed its con-
cern with the problem of inadequate tele-
vision reception in small, remote commu-
nities but coneluded that the Timited
number of channels available in the VITF
television band and the hazard of harm-
ful mterference o the reception of tele-
vision broadeast stalions as well as other
radio services on adjacent frequencies,
made it desirable to limit TV repeater
stations to the UHFE band.

2. Reconsideration of ils decision of
Dec. 30, 1958, was requested in pleadings
fileed on Jan. 26, 1959, by Western Slope
Broadeasting Co., Ine., and on Feb.
1959, by the licensees of 16 television sla-
tions in California, Colorado,  ITdaho,
Montana, South Dakota. Texas. Utah
and Wyoming. In the interim the Com-
mission has engaged in a continuing re-
study of the problems associated with
the licensing of low power repeater sta-
tions in the VHF band and has endeav-
cred Lo re-evaluate those problems in the
light of the foresceable advantages and
dizsadvantages which would flow {rom
the authorization of VHE repeater oper-
ations under a number of alternative sets
of technical and operating conditions,
The more restricted and rigid such re-
quirements are drawn, the greater pro-
tection they would afford against the -
terference and other undesivable results
risked by the authorization of repeaters
in the VHF band. On the other hand,
the more technical and operating require-
ments are relaxed the Tower the costs of
construction and installation of such
equipment. The Commission has endeay-
ored to seek an optimum balanee  be-
tween extremes and believes that the re-
quirements set out i the appended draft
rules, all things considered. vefleet such
a balance. We have accordingly decided
to invite the comments of interested par-
ties on the proposals appended hereto.
The draft rmles would parallel, insofar as
appropriale, the present rules covering
television  broadeast translator stations
using authorized UHF channels.

3. One of the more difficult problems
which must be met if these devices were
to be permitted in the VHEF television
broadeast band is that of interference to
lefevision broadeast roeeption, interfer-
ence to other radio services which occupy
bands interspersed through the television
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bands, and interference between trans-
lators. The first of these is usually et
by Inmting the maximum power and an-
tenna height and speeifving a minimum
geographic separation,  Except for the
power hmit, these measures arve not prae-

tical in the present case. Elevated sites
are usually needed in order to obtain a
signal to rebroadeast and the transmit-
ting apparatus must be located at the ro-
ceiving site. Any predetermined geogra-
phic separation based on statistical engi-
neering data would severely restriet the
arcas m which VHIE translators could be
located and limit the mnnber to only a
few of the several hundred deviees that
are already in operation. The
problem of mterference to other services

second

i contiguous bands could be met by re-
quiring refined transmitting equipment
and adequate supervision of the epera-
tion by trained radio operators. Such an
cperiation would be costly to install and
operate, The third problem could be met
by applying the normal measures used to
prevent mterference botween regular sta-
tions, 1e., hmits on antenna
height, and geographic separation. The
practical limits of this are obvious,

power,

4. We have decided to meet this prob-
lem by proposing transmitter power oul-
put hmited to one watt, By thus limit-
ing the scope of any interference which
might arise we could then permit the use
of elevated antennas, reduee the perform-
ance requirements for the equipment, and
allow the routine operation of the appa-
ratus to be carried on by a technieally
unskilled operator. Even with power so
limited these devices would be capable of
ausing  interference, and  sinee normal
geographic separations cannot be used,
we propose that the licensees of these de-
vices provide full mterference protection
to direet receplion of all television broad-
cast stations, and lo a Lmited extent to
cach other,
channel  and  transmitter
problemt of mutual interference between
these low power VIIEF translators can he
minimized,  Whenever it occurred, the
affected Ticensees would be expected to
scltle the problem by mutual agreement
and cooperation, Interference to direct
reception of TV broadeast stalions is

By a judicious choiee of
location  the

likely to be more serions. Such signals
are often received by UHF translators,
other VHE translators, and conmuunity
anlenna systems, as well as a few private
with antennas at elevated
sites similar to those used by a VIIF
translator, Sinee these sites are suitable

individuals,
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for long distance reception of TV broad-
cast stations they are also ideal for de-
tection of the signals of low power VI
When-

ever this creates interference to direet

translators on other mountains,

reception of a television broadeast sta-
tion, the VHEF translator would have to
cease causing mnterference,

5. There may be occasions when the
It to one watt of power would prevent
a VI translator from serving as large
an area as it might desive. In such cases,
the operation could be conducted on a

UHF channel with higher power. The
relative  absence  of  congestion  whieh

makes the ohservance of minimum geo-
graphic separations feasible i the UK
hand, and the fact that the UHF band is
not interspersed with other radio serv-
ices, permits the use of higher power in
that band and U translators may use
up to 100 walts transmitler power out-
nul,

6. The rules proposed herein would be
incorporated i the present rules govern-
g television broadeast lranslator sta-
tions operating in the UHFE television
hand, At the same time the rules gov-
erning UHE translators would be modi-
fied, wherve necessary, to conform with
the general prineiples governing this type
of operation,

7. The rules proposed herein would
not permit the use of the so-called co-
chamel booster amplifier. This type of
s simply of an amplifier

deviee consi
which receives, amplifies, and retransinits
on the same channel, Although this type
of deviee was used at many of the early
unlicensed stations their faults and hm-
itations have caused them to virtually
disappear. These devices are inherently
unstable electrically, and are capable of
transmitling false and misleading signals
when operated in the VHIEF television
band. The Commission considers the nse
of such deviees under the type of relaxed
requirenmients contaimed in these roles, to
he dangerous and not in the public in-
Lerest.

8. With respect to proposed  VHF
translator operations in the viemity of
the Canadian and Mexican borders, the
Commission unilaterally in
that regard. Such operation is not con
templated under the outstanding televi
sion agreements with those countries, The
Commission will initiate action looking
to negotiations with the govermuents of
Canada and Mexico with a view toward
securing agreements for the operation of
these devices. Meanwhile, if the proposed

cannol  act

BROADCAST ENGINEERING
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another Presto vrecision recording tool

S-1 Cutting Head

to make your job easier.

A-93 Dise
Recording Amplifier

January, 1960

Tl M

It may take two to tango, but it takes three to
“take’” that tango properiy on a disc: Presto’s
6-N Recorder, A-93 Amplifier and 1-D or S-1
System. Presto’s use-proved recording instru-
ments stand up under hard, daily service. And
will for years to come. For proof, just ask any-
one who’s ever used a Presto (there are thou-
sands of Presto units in use everywhere).

6-N 3-SPEED DISC RECORDER. 33, 45 or
78 vpm. Ideal for work under all conditions—
monophonic or stereo (with the new S-1 head).
Stations and studios have found the 6-N to be
ihe mechanism for instantaneous work (mas-
ters, too), delayed and local program recording.

A-93 DISC RECORDING AMPLIFIER. This
sower amplifier will last for...well, we’ve never
heard of one that has been retired. Features:
push-button control provides choice of equaliza-
tion curves; provision for Presto radius
equalizer Model 161A to compensate for chang-
ing diameter of disc; 30-watt output assures
ample reserve for recording; metzr monitors
recording level and checks output tibe currents.
1-D RECORDING HEAD. The best known re-
cording head in the industry, more are in use
today than all others combined! As long as

there’s monophonic recording, the 1-D will never

become obsolete. And if you send it in for
reconditioning every few years or so, we'll ieep
it Presto-perfect. ( Nominal charge.)

S-1 STEREO SYSTEM (45°-45° feedback cut-
ting head and two 100-watt amplifiers). S:akle
from 30 to 20,000 ¢, without peaks, dips or break-
up on high-frequency end. Costs half as much as
comparable systems. An entirely new Presto-
designcd feedback-coupling technique permits
recording at previously unattainable levels. Dis-
tortion is virtually unmeasurable and a unique
suspension system provides superior cross-talk
characteristics. ‘‘Studio-oriented” design per-
mits quick change of stylus. The S-1 head fi:s all
Presto disc-recording lathes (all others as well).
@ BOGEN-PRESTO, Dept. BE-10, Paramus, N. I.
A Division of The Siegler Corporation.

Rush data to me on the 6N, A-93, 1-D and S-1.

Name

Address

City_____ Zone State_____

PRESTO

b o i > - e e - ——
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% RAYTHEON
; DISTRIBUTORS

Alabama
Birmingham

Forbes Distributing Company
Mobile

Forbes Electronic Distributors. Inc.

Arizona
Phoenix
Radio Specialties & Appl. Corp.
AL 8-6121
Tucson
Standard Radio Parts, Inc.
MA 3-4326

California

Burbank
Valley Electronic Supply Co.
Victoria 9-4641
R. V. Weatherford Co.
Victoria 9-2471

Hollywood
Hollywood Radio Supply, Inc.
HO 4-8321

Los Angeles
Graybar Electric Company. Inc
ANgelus 3-7282
Kierulff Electronics, Inc.
Rlchmond 8-2444

Oakland
Brill Electronics
TE 2-6100
Eimar Electronics
Higate 4-7011

San Diego
Radio Parts Company

Santa Monica
Santa Monica Radio Parts Corp.
EXbrook 3-8231

Colorado

Denver
Ward Terry Company
AMherst 6-3181

District of Columbia
Electronic Industrial Sales; Inc.
HUdson 3-5200
Kenyon Electronic Supply Co.
DEcatur 5800

Florida

Miami
East Coast Radio & Television Co.
FRanklin 1-4636

Tampa
Thurow Distributors
TAmpa 2-1885

West Palm Beach
Goddard Distributors, Inc.
TEmple 3-5701

Illinois

Chicago
Allied Radio Corporation
HAymarket 1-6800
Newark Electric Company
EState 2-2950

Maryland
Baltimore
Wholesale Radio Parts Co., Inc.

RAYTHEON Distributors
/ Now Offer Semiconductors

- at Direct Factory Prices

MUIberry 5-2134

Massachusetts

Boston
Cramer Electronics, Inc.
COpley 7-4700
DeMambro Radio Supply Co., inc.
AL 4-9000
Lafayette Radio Corp. of Mass.
HUbbard 2-7850

Cambridge
Electrical Supply Corporation
UNiversity 4-6300

Michigan
Ann Arbor
Wedemeyer Electronic Supply Co.

RECEIVING AND INDUSTRIAL TUBLES .
RAYTHEON/MACHLETT PoOWEER TUBES .

www americanradiohistorv com

RAYTHEON COMPANY * DISTRIBUTOR PRODUCTS DIVISION * WESTWOOD, MASS.

SEMICONDUCTOR PRODUCTS -
VOLTAGE

NOrmandy 2-4457

Detroit
Ferguson Electronic Supply Co.
WOodward 1-2262

Minnesota

Minneapolis
Electronic Expeditors
of Minnesota, Inc.
FEderal 8-7597

Mississippi

Jackson

h Ellington Radio, Inc.

MECHANICAL COMPONLENTS

REGULATORS . CAPTIVE HARDWAR]
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SERVING KEY
MARKETS INCLUDE

Missouri

Kansas City
Burstein-Applebee Company
BAltimore 1-1155

New Mexico

Alamogordo
Radio Specialties Company, Inc.
HEmlock 7-0307

Albuquerque
Radio Specialties Company, Inc.
AM 8-3901

New York

Mineola, Long Island
Arrow Electronics, Inc.
Ploneer 6-8686

New York City
H. L. Dalis, Inc.
EMpire 1-1100
Milo Electronics Corporation
BEekman 3-2980

Ohio

Cincinnati
United Radio Inc.
CHerry 1-6530

Cleveland
Main Line Cleveland, Inc.
EXpress 1-1800
Pioneer Electronic Supply Co.
SUperior 1-9411

Columbus
Buckeye Electronic Distributors, Inc.
CA 8-3265

Dayton
Srepco, Inc.
BAldwin 4-3871

Oklahoma

Tulsa
S & S Radio Supply
CHerry 2-7174

Oregon

Portland
Lou Johnson Company
CApitol 2-9551

Pennsylvania
Braddock
Marks Parts Company
ELectric 1-1314
Philadelphia
Almo Radio Company
WAInut 2-5918
Radio Electric Service Co.
WAInut 5-5840
Reading
The George D. Barbey Co., Inc.
FR 6-7451

Tennessee
Knoxville
Bondurant Brothers Company
Texas
Dallas
Graybar Electric Company
Rlverside 2-6451
Houston
Harrison Equipment Company
CApitol 4-9131
Utah
Salt Lake City
Standard Supply Company
EL 5-2971
Virginia
Norfolk
Priest Electronics
MA 7-4534
Richmond
Meridian Electronics, Inc.
Richmond 5-2834

Wisconsin
Appleton
Electronic Expeditors, Inc.
REgent 3-1755
Green Bay
Electronic Exeditors, Inc.
HEmlock 2-4165
Menasha
Twin City Electronics
Milwaukee
EX-EL Distributors, Inc.
Electronic Expeditors, Inc.
FLagstone 2-2070
Milwaukee Electronic Expeditors, Inc.
GReenfield 6-4144
Oshkosh
Electronic Expeditors of Oshkosh, Inc.
BEverly 5-8930

January, 1960

rules were adopted, applications for VHI
translators would be taken up with the
appropriate government on a case-by-
case basis.

9. The proposal under consideration
herein contemplates authorization, pur-
suant to the appended rules, of new VHE
translators. Repeater facilities installed
prior to the issuance of a construction
permit by the Commission give rise to
problems under section 319 (a) of the
Communications Act of 1934, which has
been construed to prohibit the granting
of a license authorizing the use by broad-
cast stations of facilities constructed be-
fore the issuance of a construction permit
by the FCC. The Commission has sub-
mitted to Congress legislative recom-
mendations direeted to this problem,

10, Authority for adoption of the rules
appended hereto is contained in sections
4(1). 301, 303 (a). (b), (¢). (D). ().
(), (@. (h). (p) and (r) and 307 (b)
of the Communications Act of 193+, as
amended.

11, Any interested party who is of the
opinion that the proposed amendment
should not be adopted, or should not be
adopted in the form set forth herein, may
file with the Commission on or before
Jan. 1, 1960, a written statement or
brief setting forth his comments. Com-
ments in support of the proposed amend-
ment may also be filed on or before the
same date. Comments or briefs in reply
te the original comments may be filed
within 10 days from the last day for fil-
ing said original comments. No addi-
tional comments may be filed unless (1)
specifically requested by the Commission
or (2) good cause for the filing of such
additional comments is established.

12, In accordance with the provisions
of § 1.5+ of the Commission’s rules and
regulations, an original and 14 copies of
all statements, briefs, or comments shall
be furnished the Commission.

Proposed amendments to Subpart G,
Part 4:

§ 4.701 Definitions.
(a) Television broadeast translator
station: A station in the broadcasting

service operated solely for the purpose of
retransmitting the signals of a television
broadcast station or another television
broadeast translator station. by meaus of
direet frequency conversion and amplifi-
cation of the incoming signals and with-
out significantly altering any character-
istic of the incoming signal other than
its frequency and amplitude, for the pur-
pose of providing television reception to
the general public,

(b) Primary station: The lelevision
broadeasting station radiating the signals
which are retransmitted by a television
broadcast translator station.

{¢) VHF translator: A television
broadeast translator station operating on
a VIF television broadeast channel.

(1) UHF translator: A television
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broadcast translator station operating on
a UHF television broadcast channel,
§ 4,702 Frequency assignment.

(a) An applicant for a new television
broadcast translator station or for
changes in the facilities of an authorized
station shall endeavor to select a channel
on which its operation will not be likely
to cause interference to the reception of
other stations. The application must be
specific with regard to the frequen:y re-
quested. Only one channel will be as-
signed to each station,

(b) An applicant for a VHF tran=lator
station may specify any standard VHF
television broadeast channel. VHF trans-
lators are not required to observe a mini-
mum separation from television hroad-
cast stations operating on the cl annel
used by the translator or on an ad_ acent
channel, However, the use of sueh chan-
nels by VHF translators is secondary to
the use by television broadcast stitions
and VHF translators must provide com-
plete interference protection to reception
of existing and future television broad-
cast stations.

(¢) An applicant for a UHF transla-
tor may specify any one of the upoer 14
UHF television broadcast chamnels be-
tween 70 and 83 inclusive, provided that
the proposed translator will not be lo-
cated:

(1) Within 20 miles of a television
broadeast station or city which is assigned
the second, third, fourth, fifth or -ighth
channel above or below the req iested
channel;

(2) Within 55 miles of a television
broadcast station or city which is assigned
an adjacent channel;

(8) Within 60 miles of a telcvision
broadeast station or city which is assigned
the seventh channel above or the seventh
or fourteenth channel below the revuest-
cd channel;

(£) Within 75 miles of a television
broadcast station or city which is assigned
the fifteenth channel below the reqaested
channel;

(3) Within 155 miles of a television
Lroadeast station or city which is assigned
the same channel as the requested chan-
nel unless the proposed channel is already
assigned to the city in which the trans-
lator is to be operated, in the Teble of
Assignments appearing in § 3.606 1b) of
this chapter.

(d) The distances specified n para-
graph (¢) of this scction are to be deter-
mined between the proposed site of the
television broadeast translator station
and the Post Office location in ary city
listed in § 3.606 (b) of this chapter unless
the channel shown therein has been as-
signed to a television broadcast station,
in which case the distance shall be deter-
mined between the proposed site of the
trauslator and the transmitter site of the
television broadcast station. Changes in
the Table of Assignments of § 3.606 (b)
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TELEVISION MONITORS

To Fit Every Application

e

$228.00 $335.00
Rack Mounting K59/21M

30 Models Available—Plug In and Single
Chassis Construction. Write for Information

MIRATEL CONELRAD
EQUIPMENT
Air Alert |
Air Alert I
Program Failure Alarm
Audio Operated Relay

$ 99.50
$ 46.50
$125.00
$125.00

TOWERS
REFLECTORS
BUILDINGS

® FIXED
r ® PORTABLE
1z
f’l% i Complete
% installations
|
i for all
: ,“;\i commurmications
B
purposes

\AAA

CONSTRUCTION CO.
2723 HAWKEYE DR.  SIOUX CITY, IOWA

28

P T R . e

o " Tower Fabricators
and Erectors
the World Qver!

MAIL TODAY! FOR 1960 CATALOG!

1
TOWER CONSTRUCTION CO. I
2747 HAWKEYE DRIVE I

4

SIOUX CITY, IOWA

NAME:

ADORESS | E e

CITY: ST:
. S e G e S - —

of this chapter may be made without
regard Lo existing or proposed television
broadeast Translator stations and, where
such changes result in mininnmm separa-
tions less than those specified above, the
licensee of an affected television broad-
ast transhidor station shall file an appli-
cation for a change in channel assign-
ment Lo comply with the required sepa-
rations,

(e} No ninimum distance separation
is specified between television broadeast
translator stations operating on the sane
channel.
i all cases be adequate 1o prevent mu-

However, the separation shall

tual interference,

() Adjacent channel assignments will
not  be made to television  broadeasl
translator stations mtended to serve all

or a part of the same area,

§ 4.703 Interference

fa) An application for a new televi-
sion broadeast translator station or for
changes in the facilities of an anthorized
station will not be granted where it s
apparent that interference will he caunsed.
In general, the licensee of a new UIE
translator shall proteet existing UIIF
translators  from  interference  resulting
from ils operation. If interference devel.
ops between VHFE translators, the prob-
lem shall be resolved by mutnal agrece
nient awmong the lcensees involved.

(b} It shall be the responsibility of the
licensee of a VITEF translator to correct at
its expense any condition of interferenee
to the direct reeeption of the signals of
a lelevision broadeast station operating
on the same channel as that used by the
VHIE translator or on an adjacent chan-
of the
operation of the translator. Interference

nel. which oceurs as the resnll

will be considered to oceur whenever re-
ceplion of a regularvly used signal is im-
paired by the signals radiated by the
translator, regardless of the quality of
such reeeption or the strength of the
signal so used, I the interference cannot
be promptly eliminated by the applica-
Lion of suitable technigues, operation of
the offending translator shall be suspend
ed and <hall not be
terference has been eliminated,

restmed until the in-
If the
complainant refuses to permit the trans-
lator licensee to apply remedial  tech-
niques which demonstrably will eliminate
the mterference without impairment of
the original reception, the licensee of the
translator ix absolved of turther respon-
sibility,

(¢) Tt shall be the responsibility of the
licensee of a television broadeast trans-
lator station to correct any condition of
interference which resnlts from the radia
tion of radio frequency energy by its
cquipment on any frequency outside the
assigned channel. Upon notice by the
Comnrission to the station licensee or op-
crator that such interference is being
cansed, the operation of the television
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broadeast translator station shall he sns-
pended immediately and shall wot be re-
until the interference has been
chiminated or it can be demonstrated that
the interference is not due to spurious

sumed

emissions by the  television  broadeast
translator  station:  Provided. howerer,
That short test transmissions may he

made during the period of suspended op-
eration to check the efficacy of remediai
Measures.

() In ecach instance where suspension
ol oprration is required, the licensee shall
submit a full report to the Commission
after operation i resumed, containing
details of the nature of the interference,
the source of the interfering siguals, and
the remedial steps taken to eliminate the
interference,

ADMINISTRATIVE PROCEDIRE
§4.711 Administrative procedure.
See 8% LIT to .16 inclusive.
LECENSING POLICIES
§4.731 Purpose and permissible service.
fa}  Television translator
stations provide a means whereby the

broadeast

sighals of television broadeast stations
may be vetransmitted o arcas in which
direct reception of such television broad-
cast stations is unsatisfactory due to dis-
tance or mmtervening terrin barriers,

(h) A television broadeast translator
station may be used only for the purpose
of retransmitting the signals of a televi-
sion broadeast station or another televi

translator station which

ston broadeas
have been  recelved  directly  Unough
space, converted to a different channel
by simple heterodyne frequeney conver
ston, and suitably amplified,

(¢) The transmissions of cach televi-
sion hroadeast translator station shall be
intended for direct reception by the gen-
cral public and any other use shall he
mcidental thereto, A television broadeast
translator station shall ot he operated
solely for the purpose of relaving signals
to one or more fixed reeciving points for
retransmission, distribution. or further
relaying,

() The technical characteristies of the
retransmitted signals shall not be delib.
cralely altered so as to hinder reception
o conventional television broadeast re-
ceivers,

(¢) .\ television broadeast translator
station shall not deliberately retransmit
the signals of any station other than the
station il is authorized by leense to re-
transmit,
nnintentional
such other signals.
§4.732  Eligibility

ments.,

ta) .\ license for a television broadeast
translator station may be issued to any
qualified individual. organized group of
mdividuals, broadeast station licensee, or
local civil governmental body upon an
appropriate showing that plans for fi-

Precantions shall be taken to

avoid retransmission  of

and licensing require-

BROADCAST ENGINEERING
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nancing the installation and operation of
the station are sofficiently sound lo in-
snre continnation of the operation for the
period of the hcense.

(h) More than one television broad
ast translator station may be licensed to
the sante applicant, whether or not such
stations  serve  substantially  the  same
area. upon an appropriate showing of
need for sueh additional stations.

(¢) Only one channel will be assigned
to cach television broadeast Uranslator
station,  Additional television broadeast
translalor stations may b anthorized (o
provide additional reception. A separale
application is required for cach television
broadeast translator station and cach ap
plication shall be complete inall re

speets
§ 4.733 [Reserved]
§ 4.734 Remote control operation.

(a) -\ television broadeast translator
station may be operated by remote con
trol provided that such operation is con
dueted nnder the following conditions:

(1) A monitoring point shall he estab
lished on premises under the control of
the licensee or its agent, within the area
served by the translator. Tt shall be
cquipped  with a television receiver in
good operating condition and  suilable
for observing the transmission of e
translator.

(2) An operator meeting e require-
ments of § £.766 shall observe the trans
missions of the translator at the mon
toring point within one hour after the
start of any period of operation and al
intervals of not more than six howrs dur
ing operating. The operator shall prompt
Iv correct any  condition of improper
operation observed and if unable or nol
qualificd to do so under the provisions of
§ 766 (hy . <shall immdiately suspond
operation until suitable ropairs or adjnst
ments can be made.

(3) An entry shall bhe mads in the op
crating log of the station al the time
cach visit to the monitoring poinl s
made showing the date and tme, the
condition of operation noted, and any
corrective action taken.

(1) If the transmitting apparatns is
mstalled at a location which is nat read
iy accessible at all hours and i all sea
sons, means shall be provided for man-
ually turning the transmitting apparatus
oft at a point which is readily aceessible
at all hours and in all seasons. The con-
trol circuit shall be so designed that fanl
nre of the cireuit whieh resnlts in loss of
control front the control point will place
the transmitter in a non-radiating con
dition.

(5) The transmilting apparatns and
conlrol point shall be protected agains
tampering by mnauthorized persons,

(6) The transmilting apparatus shall
be equipped with suttable automatic cir
cuits which will place it in a non-radial
g condition in the absenee of an ineom-
ing signal.
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RCA SALES AND PRODUCT PLANNING
BROADCAST AND TELEVISION SYSTEMS

Several immediate openings are presently available to experienced engi-
neers with Sales or Marketing interests. Our positions offer unusual
opportunities for professional advancement in two areas of responsibility.

As an RCA PRODUCT PLANNER you will have the opportunity to guide
and encourage the development of new and exciting equipments for the
Broadcast industry—including the expansion of multi-hop TV microwave
systems, introduction of highly developed TV tape recorders, projectors.
cameras, switching and test equipments. You will work with skilled
engineers, production men, and market research specialists to aid you in
guiding advanced projects from drawing board to practical realiry

As an RCA BROADCAST and TV FIELD SALESMAN you will have tae
advantage of selling this complete line of equipment and systems. In
addition, you will have the assistance of the largest systems engineering
and service groups in the industry allowing you to concentrate your
efforts on contacting customers.

For co}ufi!/eulidl interview please send

resume of experience and education to:
MR. J. R. MILLIGAN, Dept. HO-11A
RCA Professional Employment
Bldg. 10-1, Camden 2, N. J.

RADIO CORPORATION OF AMERICA

Industrial Electronic Prodiucts

NEMS - CLARKE
Type TRC-1
TV Color
Rebroadcast

Receiver

The Type TRC-1 Color Rebroadcast Receiver has been designed specifically to
meet the requirements for a high-quality receiver for use in direct pickup aad

rebroadcast of black and white and color signals. 3
SPECIFICATIONS — = -
YIDEO CHANNEL Distortion Less than 1%
Output terminal 75 ohms, coaxial Noise level 50 db below +0 dbrr
Level Adjustable up to approximately | volt, SYNC CHANNEL i
X peak to peak Output connection 75 ohms, coasia
Polarity. Sync_negative Qutput level 3 volts, peak to paal
Frequency response To 4.2 mc Polarity Negative i
SOUND CHANNEL MISCELLANEOQUS
System Separate IF (not intercarrier) Gain control Manual or keyed automatic
Output level Adjustable from 0 to 18 dbm RF input connection 75 ohms, coatiia
Output impedance 600 ohms or 150 ohms, Crystal controlled R.F. Employed for maximur
balanced or unbalanced and unattended operafior
Frequency response 30 to 15,000 cycles with Power supply Self-containec
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(b) An application for a new television
broadcast translator station proposing
remote control operation shall be accom-
panied by a showing as to the manner of
compliance with the requirements of
paragraph (a) of this section. Any pro-
posal to change an authorized translator
from direct operation to remote control
operation shall be submitted in the form
of an application for modification of ex-
isting authorization accompanied by the
same showing of compliance,

§ 4.735 Power limitations.

(a) The transmitter power output of
a VHF translator shall be limited to a
maximum of one walt peak visual power.
In no event shall the transmitting appa-
ratus be operated with power output in
excess of the manufacturers rating.

(by The transmitter power output of
a UHF translator shall be limited to a
maximum of 100 watts peak visual power.
In no event shall the transmitting appa-
ratus be operated with power output in
excess of the manufacturers rating,

(¢) No limit is placed upon the cffee-
tive radiated power which may be ob-
tained by the use of horizontally or ver-
tically directive transmitting antennas.

§ 4,736 Emissions and bandwidth.

(a) The license of a television broad-
cast translator station authorizes the
transmission of the visual signal by am-
plitude modulation (A5) and the accom-
panying aural signal by frequency mod-
ulation (F3).

(b) Standard width television chan-
nels will be assigned and the transmitting
apparatus shall be operated so as to limit
spurious emissions to the lowest practica-
ble value. Any emissions including in-
termodulation produets and radio fre-
quency harmonies which are not essen-
tial for the transmission of the desired
picture and sound information shall be
considered to be spurious emissions.

(c) Any emissions appearing on fre-
quencies more than tlhiree megacyeles
above or below the upper and lower edges
respectively of the assigned channel shall
be attenuated no less than 30 decibels
below the peak visual carrier power.

(d) Greater attenuation than that
specified in paragraph {(¢) of this scc-
tion may be required if interfercuce re-
sults from emissions outside the assigned
channel.

§ 4,737 Antenna location,

(a) An applicant for a new television
broadcast translator station or for a
change in the facilities of an authorized
station shall endeavor to select a site
which will provide a line-of-sight trans-
mission path to the entire area intended
to be served and at which there is avail-
able a suitable signal from the primary
station or stations. The transmitting
antenna should be placed above growing
vegetation and trees lying in the direc-
tion of the area intended to be served
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to minimize the possibility of signal ab-
sorption by foliage.

(b) A site within 5 miles of the arca
intended to be served is to be preferred
if the conditions in paragraph (a) of
this section can be met.

(¢) Consideration should be given to
accessibility of the site at all scasons of
the year and to the availability of facih-
ties for the maintenance and operation
of the television broadeast translator
station.

(d) The transmitting antenna should
be located as near as is practical to the
transmitter to avoid the use of long
transmission and the associated
power losses.

(¢) Consideration should be given to
the existence of strong radio frequeney
tields from other transmitters at the
translator site and the possibility that
such fields may result in the retrans-
niission  of signals originating on  fre-
quencies other than that of the primary
station,

lines

EQUIPNMNENT

§ 4.750 Equipment and instaliation.

(a) An application for construction
permit for a new television broadeast
translator station or for changes in the
facilities of an authorized station shall
speeify equipmient which has been type
approved by the Commission.

(b) Type approval will be granted
only after tests have been made at the
Commission's Laboratory, Laurel, Mary-
land. Manufacturers may submit a pro-
duction model for type approval and
such approval, if granted, will be con-
sidered to apply to all identical models
manufactured under that type number.
No change, either mechanical or clee-
trical, may be made in any type ap-
without

proved apparatus prior  ap-
proval of the Commission upon appro-
priate application therefor. Type ap-

proval may be withdrawn at any time
if the apparatus fails to meet the re-
quirements under which type approval
was granted.

(¢) Type approval will be granted
only if the apparatus meets the follow-
ing requirements:

(1) The frequency converter and as-
sociated amplifiers shall he so designed
that the clectrical characteristies of the
incoming signal  will not be altered
significantly upon retransmission exeept
as to frequency and amplitude.

(2) The overall characteristics of the
apparatus shall be such that:

(1) Any emissions appearing on {re-
quencies more than 3 megacyeles above
or below the upper and lower edges, re-
spectively, of the assigned chanuel shall
be attenuated no less than 30 decibels
below the peak visual carrier power out-
put.

(ify This suppression shall be obtained
regardless of whether such emissions are
generated  within the transmitting ap-
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paratus or are produced by the introdue-
tion of an external signal into the input
circuits of the apparatus,

(3) The local oscillator employed in
the frequency converter shall be suffi-
ciently stable that, subject to variations
in ambient temperature between minus
30 degrees and plus 30 degrees Centi-
grade and power main voltage variations
between 85 per cent and 115 per cent of
the rated supply voltage. its frequency
will not vary from the design frequency
by more than 0.02 per cent,

(1) The overall response of the ap-
paratus  when operating at its rated
power output, as measured at the output
terminals, shall provide a smooth curve
varying within limits scparated by no
more than + decibels within the assigned
channel: Provided, however, That means
may be provided to reduce the amplitude
of the aural carrier below those lmits if
necessary  to  prevent intermodulation
which would mar the quality of the re-
transmitted  picture. The overall re-
sponse, measured with respect to the
peak response within the assigned chan-
nel, shall not exceed the following levels:

(1) Zero decibels on frequencies no
more than 3 megacyeles from the upper
and lower edges of the assigned channel.

(ii) Minus 30 decibels on frequencies
between 8 and 6 megacyeles above or
below the upper and lower edges, respec-
tively, of the assigned channel.

(iti) Minus #0 decibels on frequencies
more than 6 megacycles above or below
the upper and lower edges, respectively,
of the assigned channel.

(5) The apparatus shall contain auto-
matic circuits which will maintain the
peak visual power output within 2 deci-
bels of the nominal power output when
strength of the input signal is varied
over a range of 30 decibels and which
will not permit the peak visual power
cutput to exceed transmitter power
rating under any condition. If a manual
adjustment is provided to compensate
for different average signal intensities
whiclh may be encountered in various lo-
cations, provision shall be made for de-
termining the proper setting of the
manual adjustment by means of a meter
or meter jack to measure direct current
or vollage of appropriate circuits in the
translator. If improper adjustment of
the manual control could result in im-
proper operation of the traunslator, a
lubel shall be affixed at the adjustment
control bearing a suitable warning.

(6) The apparatus shall be equipped
with automatic circuits which will place
it m a non-radiating condition when no
signal is being recetved on the input
channel, cither due to absence of a
transmitted signal or failure of the re-
ceiving portion of the translator. The
automalic circuits may include a time
delay feature to prevent interruptions in
the translator operation due to signal

BROADCAST ENGINEERING
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fading or other momentary failures of
the incoming signal.

(7} The tube or tubes employed in
the final radio frequency amplifier shall
be of the appropriate power rating to
provide the rated power output of the
translator. The manufacturer shall spe-
cify the correct direet current and volt-
age applied to the plate of the final
amplifier tube or tubes to oblain the
rated power outpul. The apparatus shall
be equipped with suitable meters or
meter jacks so that the values of plate
current and voltage can be measured
while the apparatus is in operation.

(8) The transmitter shall be equipped
with an automatic keying device capable
of transmitting the call sign assigned to
the station in international Morse code
within 5 minutes of the hour and half
hour. Transmission of the call sign shall
be accomplished cither by turning the
visual and aural carriers on and off in
the proper scquence or by super-impos-
ing an audio frequeney tone containing
the telegraphic identification on the car-
rier radiated by the translator. The
modulation level of the identifying sig-
nal shall not be less than 30 per cent of
the aural signal.

(9) Wiring, shielding. and construc-
tion shall be in accordanee with accepted
principles of good engineering practice.

(d) () Any manufacturer desiring to
submit a translator for type approval

shall supply the Commission with full
specification details (two sworn copies)
as well as the test data speeified in this
section. If this information appears to
meet the requirements of the rules, ship-
ping instructions will be issued to the
manufacturer. The shipping charges to
and from the Laboratory at Laurel,
Maryland, shall be paid for by the man-
ufacturer. Approval of a translator will
only be given on the basis of the data
obtained from a sample translator sub-
mitted to the Commission for test,

(2) In approving a translator upon
the basis of the tests conducted by the
Laboratory, the Commission merely rece-
ognizes that the type of translator has
the inherent capability of functioning in
compliance with the rules, if properly
constructed, maintained, and operated.

(3) Additional rules with respect to
withdrawal of type approval, modifica-
tion of type approved equipment, and
hmitations on the tindings upon which
lype approval is based are set forth in
Part 2, Subpart I¢, of this chapter.

(¢} The installation of a television
broadeast translator station shall be
made only by, or under the direct super-
vision of, a qualified electronics engi-
adjustment
made during or subsequent to the in-
stallation, which could result in improper
operation, shall be made by or under the
direct supervision of an operator holding

neer, and any repairs or

a valid first or second class radiotele-
phone operators license issued by the
Commission,

(f) The choice of transmitting and re-
ceiving antennas is left to the disc-etion
of the applicant. In general, the trans-
mitting antenna should be designed to
provide maximum signal over the area
mtended to be served and to minimize
radiation over other arcas, particularly
those in which interference coud be
caused to the reception of other sta-
tions. The Commission reserve: the
right to require the use of suitahle di-
rective transmitting antennas in order
te permit the assignment of the same
channel to two or more television hroad-
cast translator stations located 11 the
same general area. An application for
construction permit for a new television
broadcast translator station or for
changes in the facilities of an auth rized
station shall supply complete det:ils of
the proposed receiving and retransmit-
ting antenna systems, including an ac-
curate plot of the field pattern of the
transmitting  antenna, if  dircetive,
Either vertical, horizontal, or circular
polarization may be used.

§ 4,751 Equipment changes.

(a) No change. either mechani-al or
clectrical, may be made in typ: ap-
proved apparatus except upon instruc-
tions of the manufacturer of the vquip-
ment, based upon Commission approval
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for the change granted to the manufac-
turer in accordance with § £.750 (b).

(b) Formal application (FCC Form
316) is required for any of the following
changes:

(1) Replacement of the transmitter as
a whole, except by one of an identical
type.

(2) A change in the transmitting an-
lenna system, including the direction of
radiation. directive antenna pattern, or
transmission line.

(3) An inerease in the overall height
of the antenna above ground of more
than 20 feet or which will result in an
overall height above ground of more
than 170 feet,

(1) A change of the control point of
a remotely controlled television hroad-
ast translator station or any change in
the control circuits.

(5) Any change in the loeation of the
transmitter except a within the
same building or upon the same tower
or pole, and any horizontal change in
the location of the transmitting antenna
in excess of 300 feet.

(6) A change of frequeney assign-
ment.

(7) A change of authorized operating
power.

(8) A change of the primary TV sta-
tion being retransmitted.

{¢) Other equipment
specifically  referved to above may  be
made at the discretion of the licensee,
provided that the Engineer in Charge of
the radio distriet in which the television
broadecast translator station is located
and the Commission’s Washington. D. C.
office are notified in writing upon com-
pletion of such changes. and provided
further that the changes are appropri-
ately reflected in the next application for

mave

changes not

renewal of license of the television
broadcast translator station.
TECHUNICAL OPERATION
§ 4.761 Frequency tolerance.
The licensce of a television broadeast
translator station shall maintain  the
visual carrier frequeney and the aurval

center frequency at the output of the
translator within 0.02 per cent of its as-
signed the  primary
station is operating exactly on its as-
signed  frequency. This tolerance  shali
not be exceeded, at times when the pri-
mary station is not exactly on its as-
signed frequencies, by more than the
of departure by the primary

frequencies  when

amount

station,

§ 4.762 Frequency monitors and measure-
ments.

(a) The Licensee of a television broad-
cast translator station is not required to
provide means for measuring the oper-
ating  frequencies  of  the  transmitter.
However. only equipment having the re-
Guired stability will be approved for use
at a television broadeast translator sta-
tion.
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(by In the event that a lelevision
broadeast translator station is found 1o
he  operating the
tolerance preseribed in § 4761, the li-
censee shall promptly suspend operation
of the translator and shall not resume
operation until the translator has heen
restored to ils assigned frequencies. Ad-
Justment of the frequeney determining
circuits of a television broadeast trans-
lator station shall be made only by a
qualified  person  in with
§+.750 (),

§4.763 Time of operation.

beyvond frequency

accordance

(a) .\ television broadeast trauslalor
station ix not required to adliere to any
regular schedule of operation. However.
the
station is expeeted to provide a depend-
able serviee to the extent thal such is
within its control and to avoid unwar-
ranted interruptions to the service pro-
vided.

(by 1f causes
the
broadeast remain in-
operative for a period in excess of 10
days. the Engineer in Charge of the
radio distriet in which the station is lo-
cated shall be notified promptly i writ-
ing. deseribing the cause of failure and
the steps taken to place the station in
operation again, and shall be notified
promptly when the operation is resumed.

{¢) Failure of a television broadeast
translator station to operate for a period
of 80 days or more, except for causes
beyond the control of the licensee. shall
he deemed evidence of discontinuance of
operation and the license of the station
will be cancelled.

() A television broadeast translator
station shall not be permitted to radiate
during extended periods when signals of

licensee of o television translator

heyond the control of
require  that a
translator station

licensee television

the primary station are not being re-
transmitted,
§ 4.764 Station inspection.

The licensee of a television broadeast
Lranslator station shall muke the station
and the records, regnired to he kept by
the rules in this subpart. available for
inspection by representatives  of - the
Commission,

§ 4.765 Posting of station and operators
licenses.

(2) The station license and any other
instrument of authorization or individ-
ual order concerning the construction of
the equipment or manner of operation
shall be posted in a conspicuous place in
the room in which the transmitter is
located so that all terms thereof are
visible: Provided, That

(1) If the transmitter is operated by
remote control pursuant to § L7334, the
station license shall be posted in the
above deseribed manner at the control
point.

(2) If the transnnitter is installed so
as to be exposed to the elements and
posting of the Ticense would result in its
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being so exposed. the license or a photo
copy thercof may be kept in the posses-
ston of the operator in charge of the
transmitler, If a photo copy is used, the
original shall  be
available for inspection by a representa-
tive of the Conunission.

(b) The original of cach station op-
crator license shall be posted at the place
where he is on duty: Provided. howerer,
That if the original license of a station
operator 1s posted  al radio
transmitting station in accordance with
the rules governing that class of station

license conveniently

another

and is there available for inspection by
a representative of the Commission, a
card  (Form 758-19)
ceptable 1 lieu of the posting of such
license: And provided. further, howerver,
That if the operator i charge holds a

verification I ac-

testricted  radiotelephone  operator  per-
mit of the card form  (as distinguished
from the diploma form), he shall not
post that permit but shall keep it i his
personal possession.

§ 4.766 Operator requirements.

() The rontine operation of a tele-
vision broadeast translator station shall
be carried on only by o person holding a
valid Radiotelephone Operator Permit,
First or Sccond Class Radiotele-
phone Operator ficonse. The operator is

or

ot required to continuously  supervise
the operation of the transmitter but
shall observe its operation cither at the
transmitter or at a monitoring  point
established pursuant to the provisions of
§ 4731 within one hour after the trans-
mitter is placed in operation cach day
and at intervals of no more than 6 hoors
during operation.

(b) Auy repairs or adjustments to a
television  broadeast  translator  station
which might result in improper opera-
tion of the equipment shall be made only
Ly or uader the diveet supervision of a
persont holding a vahid First or Second
Class Radiotelephone  Operator  license
issued by the Commission.

(¢) The licensed operator on duty and
in charge of a television  broadeast
translator station may. at the diseretion
of the liceusee, be employed for other
duties or for the operation of another
station or stations in accordance with
the class of lieense which hie holds and
the rules and regulations governing such
stations. However, such duties shall in
nowise interfere with the operation of
the
station.

lelevision  broadeast  translator

§ 4767 Marking and lighting of antenna
structures.

The markimg and lighting of antenna

structires

employed at a television

broadeast translator station, where re-
quired, will be speeified in the authori-
zation issued by the Connnission. Part
17 of this chapter sets forth the condi-
which such marking and

tions under

lighting will be required and the respon-
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sibility  of the licensee with  regard
thereto.
§ 4,768 Additional orders.

In cases where the rules contained in
this part do not cover all phases of op-
cration or experimentation with respeet
to external effeets, the Commission may
make supplemental or additional orders
in cach case as may be deemed necessary.
§ 4.769 Copies of rules.

The licensee of a television broadeast
translator station shall have current
copies of Part 3, Part 4, and Part 17 of
this chapter available for use by the
operator in charge and is expected to be
familiar with those rules relating to the
operation of a television broadeast trans-
lator station. Copies of the Commis-
sion’s rules may be obtained from the
Superintendent of Documents, Govern-
nment  Printing Office, Washington 23,
D. C., at nominal cost.

OPERATION
§ 4,781 Station records.

{a) The licensee of a television broad-
ast translator station shall maintain an
operating log showing the following:

(1) Hours of operation,

2) Call letters. channel, and location
of primary station or stations.

(3) Time of periodic observation re-
quired by § 1731, amd operating condi-
tions, signed by the operator making the
observation,

() X record of all repairs, adjust-
ments, maintenance, tests, and  equip-
ment changes, showing the date of such
events, the name and qualifications of
the person performing the operation, and
a brief description of the matter logged.

(b) Where an antenna structure is
required to be Hluminated, see § 17.38 of
this chapter.

(¢) The operating log shall be made
available, upon request, to any author-
1ized representative of the Commission.

(d) Station records shall be retained
for a period of two years.

§4.782 [Reserved]
§ 4,783 Station identification.

() The call sign of a television
broadeast translator station  shall  he

transmitted m international Morse Code,
by means of an automalic keving de-
vice, at the beginning and end of cach
period of operation and, during opera
tion, within 5 minutes of the hour and
half hour. This transmission may be ac-
complished either by turning the visual
and aural careiers of the translator on
and off in the proper sequence or by
superimposing an audio frequency tone
containing the telegraphie identification.
on the visnal and aural carriers radiated
Ly the translator, The modulation level
of the identifying signal shall not be
less than 30 per cent of the aural signal.

(h) The Commission may. in its dis-
cretion, specify other methods of iden-
tification.

(¢} Call signs for television broadeast

January, 1960

translator stations will be made up of
the initial letter K or W followed by the
channel number assigned to the trans-
lator and two letters. The use of the
initial letter will generally follow the
pattern used in the broadeast serviee,
i.e., stations west of the Mississippi
River will be assigned an initial letter K
and those cast of the Mississippi River
the letter W, The two letter combina-
tions following the channel number wil
he assigned in order and requests for the
assignment  of particular combinations
of letters will not be considered.

§ 4.784 Rebroadcasts.

(a) The term “rebroadeast”™ means
the reception by radio of the programs
or other signals of a radio or television
station and the simultaneous or subse-
quent retransmission by radio ol such
programs or signals for direct reception
by the general publie.

(b) The licensee of a television broad-
cast translator station shall not rebroad-

cast the programs of any television
broadeast  station or other television

broadcast translator station without ob-
taining prior consent of the station
whose signals or programs are proposed
to be retransmitted. The Commission
shall be notified of the call letters of
cach station rebroadeast and the licensee
of the translator

television broadceast

station shall certify that express author-

from the leader ... EVERYTHING IN SRR T BEE

ity has been received from the licensee
of the station whose programs are re-
transmitted.

(¢) A television broadeast tran:lator
station is not authorized to rebroa:lcast
the transmission of any class of siation
other than a television broadeca-i. or
another television broadeast tran-lator
station,

TELEVISION BROADCAST TRANSLATOR
STATION

In the matter of amendment of Part
4, Subpart G, rules governing telesision
broadeast translator stations (88 4.736
(¢) and £.750 (¢) (2) and (4) ).

At a session of the Federal Communi-
cations Commission held at its offices on
the 27th day of November, 1959.

The Commission has before it {or con-
sideration §8 £.736 (¢) and 475G (. ) of
its rules and regulations relating te tele-
vision broadeast translator station:

The Commission is considering revis-
ing these standards and therefor- be-
lieves it would be desirable to e«tend
the period for compliance with the rules
relating to suppression of out-of-band
emissions for an additional period < one
year.

Sinee the amendments adopted Herein
merely extend the date for complance
with bandwidth limits and represent a
relaxation of the requirements by post-
poning the date for compliance, geaeral
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notice of proposed rule making. pursu-
ant to the provision of section + of the
Administrative Procedure Act is unnec-
essary, and the amendments may be-
come effective immediately.

Authority for the amendments adopt-
ed herein is found in sections 4 (1) . 303
(t) and 803 (r) of the Communications
Aet of 1934, as amended.

In view of the foregoing: It is ordered,
That cffective  November 27, 1959,
§4.736 (c) is amended to specify Janu-
ary 1, 1961, instead of January 1, 1960.
and the notes to §§+4.750(c) (2) and
(4) are amended to specify January 1.
1961, instead of January 1, 1960, and
September 1, 1960, instead of September
1, 1959.

CLEAR CHANNEL BROADCASTING IN
STANDARD BROADCAST BAND
Order Extending Time for Filing

Comments

1. The Commission has before it for
consideration a Motion, filed on October
28, 1959, by the Clear Channel Broad-
casting Service, for a six months exten-
sion of time, from final date of Novem-
ber 20, 1959, to final date of May 20,
1960, for the filing of comments in re-
sponse to the third notice of further
proposed rule making in the above-en-
titled proceeding.

2, In support of this Motion, CCBS
states that comments have been invited
¢n: (a) All problems considered in this
proceeding prior to the third notice, as
these have been brought into “sharper
focus” therein, with a view toward their
final resolution; (b) a specific proposal
presented for the first time in the third
notice, whereby nighttime operations on
all of the clear chanuels would be modi-
fied by the assignment of unlimited time
Class 11 stations in designated states;
and (c) authorization of power in excess
of the present 50 kw maximum, with
consideration not lmited, as heretofore,
to a particular scheme of operations on
clear channels. CCBS submits that ex-
tensive engineering studies are required
and that an extension of time at this
stage "% * * will conduce to, rather
than delay, an carly and satisfactory
termination of the case by providing the
Commission with * * ¥ a complete, ac-
curate, and contemporacous  record
based on a careful compilation and ex-
pert analysis of the latest dala avail-
able ¥ * *”

3. In view of the considerable scope
of the proceeding, and of the presenta-
tion in the third notice of matters re-
quiring detailed technical analysis, the
Commission concurs that an extension
of time is warranted. The Commission
ir, however, unable to conclude that six
months of additional study are required,
and s, instead, of the opinion that an
extension of 90 days will afford ample
time for preparation of comments. Ad-
ditional delay would, in our view, un-
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justifiably prolong the process of bring-
ing this proceeding to the carliest pos-
sible conclusion consistent with fair op-
portunity for the parties to prepare and
submit comments supplementing  the
voluminous record already compiled.

4. In view of the foregoing: It is or-
dered, That the aforementioned October
28, 1959, Motion of the Clear Channel
Broadeasting Service, is granted in part,
and the time for filing comments in re-
sponse to the third notice of further pro-
posed rule making herein is extended
from November 20, 1959, to February
19, 1960.

REALLOCATION OF CERTAIN FIXED,
LAND MOBILE AND MARITIME
MOBILE BANDS
Second Notice of Proposed Rule
Making

1. Notice is hereby given of further
proposed rule making in the above-
entitled matter.

2. On April 3, 1957, the Commission
adopted a notice of proposed rule mak-
ing in this proceeding which, among
other things, proposed the reallocation
of 455-456 Mc and 160-461 Mc from
remote pickup broadeast stations and
the Citizens Radio Service, respectively,
to the Domestic Public Land Mobile
Radio Service, in an effort to satisfy,
insofar as practicable, the stated require-
ments of the latter mentioned service.
The Commission believed that such an
allocation, m conjunction with the bands
alrcady available to the Domestic Pub-
lic Land Mobile Radio Serviee, would
have satisfied completely the stated re-
quirements of this service except in the
larger metropolitan arcas for which the
Commission is unable to find sufficient
spectrum spaec to fulfill the requirc-
ments without a prohibitively adverse
effect on other services. Even in those
arcas, however, it was anticipated that
the reallocation would have afforded a
significant measure of relief, since the
bands which were proposed to be re-
allocated are immediately adjacent to
the bands #54-455 Mec and 459-160 DMe
which are alrcady allocated to the
Domestic Public Land Mobile Radio
Service.

3. Comntents submitted by the Amer-
ican Telephone and Telegraph Company
(AT&T) supported the Commission’s
proposal to reallocate the bands 155-456
Mec and 460-461 Mec to the Dontestic
Public Land Mobile Radio Service but
cmphasized that the additional space
would be wholly inadequate to mect
their land mobile requirements in the
Lurger citics,

4. Comments objecting to the Com-
mission’s proposal in this procecding,
with respect to frequencies available to
remote pickup broadeast stations, were
filed by the former National Association
of Radio and Television Broadcasters
(now NAB), the National Broadcasting
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Company (NBC), and the Chronicle
Publishing Company (KRON-TV). For
the most part. these objections were di-
rected at the proposed deletion of the
455-456 Mc remote pickup broadeast
band.

5. Electronic Industries  Assoelation
(KIA) filed a petition with the Commis-
sion, on July 10, 1958, which objceted to
the proposed reallocation of a portion of
the Citizens Radio band. speeifically
1460-461 Mec, and requested that the
Commission issue a further notice of
proposed rule making dealing only with
the band 460-461 Mec, to determine how
this band might be allocated to provide
for the public interest, convenience, or
necessity. Also in a separate but related
proceeding, Vocaline Company of Amer-
ica, Ine., filed a petition with the Com-
mission on June 16, 1958, requesting the
Commission to terminate the proceed-
ings in Docket No. 11994 in its entirety
and in Docket No. 11995 insofar as the
proposed reallocation of Citizens Radio
frequencies 1s concerned. Both of these
petitions were denied by the Commis-
sion’s Sccond Report and Order in
Docket No. 11994 which was adopted
July 31, 1958.

6. During September 1957, Michigan
and Illinois Bell Telephone Companies
were given developmental authorizations
to operate an air-to-ground public radio-
telephone service in the 450 Me common
carrier bands, between Detroit and Chi-
eago, for a onec-year period. These au-
thorizations were renewed for an addi-
tional year during September 1958. Dur-
ing July and August 1959, these Bell
companies filed applications again to re-
new the developmental air-ground au-
thorizations and other affiliates sought
to extend the service to the cast coast,
with  ground stations at Pittsburgh,
Washington, and New York City, utiliz-
ing an additional frequency pair in the
same 454-455 Mc and 459-160 Me com-
mon carricr bands. The National Asso-
ciation of State Aviation Officials has
recommended to the Commission that
this devclopmental grant be made per-
manent and that service be expanded.

7. Subsequent to initiation of the de-
velopmental air-ground operations,
AT&T filed a petition with the Commis-
ston, on April 1, 1958, requesting that
the bands 455-456 Mc and 460-461 Me
be made available to the public air-
ground radiotelephomne  service. Com-
ments filed by AT&T in opposition to
the above-mentioned EIA and Vocaline
petitions  indicate that these bands
would be used for both land mobile and
air-to-ground operations. Comments gen-
crally supporting the granting of the
AT&T petition have been filed by Aero-
nautical Radio Inc. (ARINC) and the
AC Sparkplug Division of General Mo-
tors Corporation, and Motorola, Inc.,
filed comments opposing such a grant.

BROADCAST ENGINEERING


www.americanradiohistory.com

8. The Chicago-Detroit developmental
air-ground operations tend to indicate
a limited need for a permanent public
aeronautical radiotelephone service.
However. the extent to which air travel-
ers, except business executives in private
planes, would avail themselves of the
new service under normal circumstances,
in view of the ever decreasing airborne
time of commercial passenger flights and
the ready availability of cheaper land-
line facilities at all airports is not known
al this time. Accordingly, the Commis-
sion believes that the reallocation of 2
Me of much needed land mobile fre-
quency space, even on a shared basis
with the land mobile service, for this
unproven service. as requested in the
ATE&T petition of April 1, 1958, is not
justified and the subject AT&T petition
1s denied in the concurrent Third Report
and Order in Docket No. 11995.

9. In order to meet the apparent lim-
ited need for an air-ground public radio-
telephone service it is herchby proposed
that provision be made to accommodate
this service in those portions of the 454-
455 Mec and 459-160 Mc bands which
are available for assignment only to sta-
tions of communication common carriers
engaged also in the business of afford-
ing public landline message telephone
service, lLe., 454.40-455 Mce and 439.40-
460 Mec. It is realized that such opera-

tion of the air-ground serviee will re-
quire close coordination to avoid disrup-
tion of the land mobile service in these
bands, in view of the greater transmis-
sion coverage to and from airborne
units. However, it is believed that the
assighments can be arranged in such a
manner that a minimum of interference
will result since Commission records in-
dicate that the present loading on these
bands is very light,

10. In view of the fact AT&T has in-
dicated that implementation of the
Commission's outstanding proposal to
reallocate 455-156 Mce and 460-461 Mec
to the Domestic Publie Service would
not fill their land mobile requirement
and the Commission’s belicf that a full
2 Me of valuable frequency space is not
required to adequately accommodate an
air-ground service, the original proposal,
with respect to these bands is with-
drawn by the Commission’s concurrent
Fifth Memorandum Report and Order
in Docket No. 11959 and Third Report
and Order in Docket No, 11945, and the
Commission proposes to reallocate the
460-161 Mc band to the Industrial
Radio Services, which would absorb
most of the stations now operating in
this portion of the Citizens Radio band.

11. The remaining outstanding pro-
posals in Docket 119539 to reallocate
161.645-161.825 Me to remote pickup
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and 462.525-463.225 Mc and 465.275-
166.475 Mc to the Industrial Radio
Services will be disposed of at a later
date when appropriate.

12. In summary. the action cor tained
herein  and  in the  above-mer tioned
Orders:

a. Denies the AT&T petition o™ April
1, 1958, which requests reallocation of
455-456 Me and 460-461 Me to an air-
ground public radiotelephone serviee.

b. Withdraws the Commission’s origi-
nal proposal in Dockets 11959 and 11995
to reallocate 455-456 Mece and 460-161
Me to the Domestic Public Land Vobile
Radio Service and terminates the pro-
ceeding in Docket No. 11995.

¢. Proposes to provide for an air-
ground public radiotelephone ser-~ice in
the Domestie Public land mobile bands
154-435 Mc and 159-160 Me.

d. Proposes to reallocate 460-431 Me
to the Industrial Radio Services.

These actions, including the current
proposals in this docket shown in the at-
tached appendix are not intended to
dispose of the broader considerat ons in
Docket No. 11997 with respect to find-
ing adequate space for the Dcomestic
Public Land Mobile Radio Servi-e and
an  air-ground public radiotel \phone
service,

13. The proposed amendments to the
rules, as set forth below, are issucd pur-

.
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suant to the authority contained in sec-
tions 303 (c¢), (f), and (r) of the Com-
munications Act of 1934, as amended.

1t. Any interested person who is of
the opinion that the proposed amend-
ments should not be adopted may file
with the Commission on or before Janu-
ary 11, 1960, written data, views or ar-
guments sctting forth his comments.
Comments in support of the proposed
amendments may also be filed on or be-
fore the same date. Comments i reply
to the original comments may be filed
within 10 days from the last day for
filing said original data, views, or argu-
ments. The Commission will consider all
such comments and such other material
and information as may be deemed nee-
essary and relevant prior to taking final
action in this matter, and if comments
are submitted warranting oral argu-
ment, notice of the time and place of
such oral argument will be given.

15. In accordance with the provisions
of §1.534 of the Commission’s rules and
regulations, the original and 1+ copies of
all statements, briefs or comments filed
shall be furnished the Commission.

INTERFERENCE STANDARD

At a session of the Federal Communi-
cations Commission held at its offices in
Washington, 1. C., on the 18th day of
November 1959:

The Commission having under con-
sideration the desirability of making cer-
tain changes in §3.313 (¢) of its rules;
and

It appearing that the last sentence of
the rule provides in essence that the
Commission in its discretion may assign
an FM channel different from that re-
quested in an application: and

It further appearing that the Com-
mission at one time utilized a Table of
Assignments of FAM channels to particu-
lar communities, whereunder it could
readily determine the availability of al-
ternative channels in a given case; and

It further appearing that the Com-
mission by Order released Aungust 3,
1958, effective August 20, 1938, in
Docket No. 12161 (FCC 38-777), dis-
continued the use of its Table of As-
stgnments of FM channels: and

It further appearing that in view of
the foregoing the Commission no longer
considers it desirable to exercise the dis-
cretionary power afforded by such rule;
and

It further appearing that questions
have arisen as to whether the sentence
in question is wholly compatible with
the intent of certain other rules such as
§§ 1.305, 1.310 and 1.356; and

It further appearing that any reason
for perpetuation of the rule has ceased
to exist; it is therefore consonant with
the public interest and orderly rule mak-
ing proeesses to delete said sentence; and

It further appearing that the amend-
ment adopted herein refleets a change
of procedure and thus prior publication
of Notice of Proposed Rule Making
under the provisions of section 4 of the
Administrative Procedure Aet is nnnee-
essary and the amendment may become
effective immediately; and

[t further appearing that authority for
the amendment adopted herein is con-
tained in sections (1) and 303 (r) of
the Communications Act of 1934, as
amended;

It is ordered, That effective Novem-
ber 27, 1959, the last senteuce of
§3.313 (¢) which provides: “In the as-
signment of FM broadeast facihities the
Commussion will endeavor to provide the
optimum  usc of the channels in the
band, and accordingly may assign a
channel different from that requested in
an application” is deleted.

Section 3313 (¢) will now provide as
follows:
§ 3.313 Interference standard.

* * * * *

(¢) Stations normally will not be au-
thorized to operate in the same city or
m nearby cities with a frequency sep-
aration of less than 800 ke: Prouided,
That stations may be authorized to op-
erate In nearby cities with a frequency
separation of not less than 400 ke where
necessary i order to provide an equita-
ble and efficient distribution of faeili-
ties: And provided further, That class B
stations will not be authorized in the
same metropolitan district with a fre-
quency separation of less than 800 ke.
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. . . a stereo broadcast is
not background music . . ."
ROLE OF TAPE starts on page 20

cause of the increasing competition
in broadcasting.

And now the advent of sterco-
phonic radio opens up whole new
audiences for night-time radio.

Consider  the influence  sterco
broadcasts can have on night-time
revenues. Stereophonic sound in the
home is getting a tremendous lift
from our major recording companies.
There is a veritable deluge of sclee-
tions in stereo.

Listeners soon realize that stereo
broadcasts can scarcely he regarded
as “background” music. Tt is enter-
tainment. The enjoyment of stereo
is reserved for those hours when at-
tentive listening is possible. Stereo-
phonic radio performs primarily a
serviece for the evening hours and the
weekend.,

The radio station will inherit the
role of auditianer of new sterco-
phonic releases. Along with the rou-
tine activity of dispensing commer-
cially-rcecorded music, the stations
will discover a need for a program-
ming service which enables them to
offer one-time-only stereophonic pro-
grams designed speeially for radio.

Does this mean tape networking is
just around the corner? Undoubt-
cdly. Other than the commereial re-
leases themselves, radio stations will
find no better source of stereo pro-
gramming than the tapes they gen-
crate themselves or trade with neigh-
boring stations or obtain through a
tape syndicate,

Cost of renting dual audio lines to
get programs from a network orig-
ination point definitely discourages
use of interconnection. So does the
technical difficulty of obtaining two
identically-matched lines for best
stereo rendition. A syndication sys-
tem will reach full strength through
its unique suitability and feasibility
for the one-timc-only type of pro-
gramming service in stercophonic
broadecasts.

With a professional tape recorder
specifically built for stereophonic
broadecasting any station can convert
to sterco at any time, using the AM-
I'M, TV-AM or any of the multi-
plexing systems. Quality of the play-
back and broadecast will be the finest
available.

BROADCAST ENGINEERING
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Senior Project Engineer
At Audio Devices

Frank A, Co-
merei has joined
Audio Deviees as
serior projecl en-
gincer at the
Stantford, Conn.,
laboratory. For
the past 12 yvears
Mre. Comerei has

been in charge of
the Communica-
tions and Acoustics Section at the
New York Naval Shiipyvard in Brook-
Iva. N. Y. Ile is a member of the
Audio Engineering Society, the In-
stitute  of Radio  Engineers,  the
Acoustical Society of Ameriea and
the Rescarch Society of America. Ie
is chiairman of the sound committee
of the Society of Motion Picture and
Television Engineers,

Technical Papers Invited for
Audio Engineering Convention

A call for technieal papers for the
1960 West Coast Audio Engineering
Socicty Convention has heen issued
by Walter T. Selsted, western viee-
president of the Society. The con-
vention, expected to he the largest of
its kind ever held on the West Coaslt,
1s scheduled for March 8 to 11 at the
Alexandria Hotel in Los Angeles,

Preliminary titles  are:
Magnetic recording devices: sterco
tape reproduction and  equipment:
disk recording and pickups: transis-
tor amplifiers: loudspeakers and en-
closures: sterco  broadeasting  and
studio input systems, acoustics, re-
verberation and ambiophonie tech-
niques:;  audio  measurements  and
analysis. Authors are urged to send
titles and 25-50 word abstracts of
their papers to Walter T, Selsted,
Ampex Corp., 934 Charter St., Red-
wood City, Calif.

SCRS10T11

New Literature Available
On Peak Symmetrizer

A new four-page illustrated bro-
chure released by Kahn Resecarch
Laboratories, Inc., 81 South Bergen
Place. Freeport, N. Y., describes
Symmetra-Peak, a passive network
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News

and TV
broadeasters to effective
power and coverage range of voice
transmissions and to improve lmiter
and  AGC  amplifier performance,
Folder neludes specifications, cus-

widely used by AM. FM

nerease

tomer evaluation reports and list of
USCTPS,

New Building For

International Radio & Electronics
International Radio & Electronies

Corp.. Elkhart, Ind., has announced

a new building and two new subsid-

aries, Crown Iuternational, the tape

recorder division, and International

Radio, the broadeast equipment divi-
sion. The new expansion program
will be able to triple the output of
the corporation according to com-
pany officials. Crown Tuternational
supplies tape recorders to the domes-
tic and professional field and Iuter-
national Radio  builds  broadeast
transmitters and accessories.

Flynn Named Traffic Manager
For CBS Electronics

G:. Warren Flynn has been named
traffic manager for CBS Electronies,
the electronic manufacturing divi-
sion of Columbia Broadeasting Sys-
tem, Ine. e studied traffic manage-
ment at Boston University and at
the College of Advanced Traftic,
Chicago, 1.

Day Predicts Lower TV Tape
Production Costs

Further substantial cuts in pro-
duetion costs for taped  Llelevision
programs and commercials have been
promised by Bob Day, manager of
sales development for Ampex Profes-
sional Products Co. at the Los Ange-
les chapter of the Academy of Tele-
vision Arts and Sciences, He pre-
dicted that the TV industry would
be operating with at least 30 per cent
additional below-the-line cconomies
in tape production by next summer,
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He said the savings would come
through new aceessories, adapts tions
and techniques in using the ree order,
e stated that producers presently
report cconomies ranging from 25 lo
50 per cent under film.

GPL Names Service and
Support Manager

The appoint-
menl of Dr. “rank
A, McedMahon as
the
stp-

manager o
serviee  auid
port  depar ment
has been an-
nounced by Rob-
crt Tate, director,
sales and s rvice
division, General
Precision Laboratory, Ine. In his
new position Dro MeMahon astumes
responsibility for the arcas of @ ound
support cquipment,  repair,  spare
parts, and publicalions as w1l as

field serviee and training.

Latest 3M Video Tape
Handbook Now Available

A new  60,000-word
handbook on all aspeets of video
tape has been issued by Minuesota
Mining & Mg, Co. The book inaug-
urates a 1960 information serv e by
SN designed to keep users amld po-
tential users of video tape abreast of
all significant developments i this
ficld. Titled *The Changing Picture
in Video Tape for 1959-1960. A Re-
view for the Television Industey™
(zecond edition, October, 1959 the
hook is three times as large = the
first edition. Copies may be obtained
al $1.50 cach by writing Box No.
3500, St Paul, Minn.

illustrated

Dalbke Appointed Regional
Sales Manager for CBS Electronics

ey, Warren E.
% Dalbke has been
s appointed mid-
west reginnal
manager, ecuip-
ment sales, for
CBS Eleetronics.
Ile previons v was
a district 1 anag-
er, cquipmaent
sales. Priar to
joining CBS Electronies, Mr. Ihalbke
was a member of Armour & Col's
training staff. ITe holds a degree in
industrial ceducation from  Purdue
University.

N
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. . . might have effect on
television allocation. . .”

SOUND POWER starts on page 14

siderably improved by operation of
all transmitters on the proposed su-
per-accurale offset. In the event of
mmproved picture channel perform-
ance by the use of these teelmiques,
reduction of sound chanitel coverage
might nullify the improved picture
coverage,

8. Sound wvs Picture Performance
— It is the emphatic experience of
all television recetver manufacturers
that the public will tolerate and be
entertained by extremely marginal
picture signals provided satisfactory
sound signals are available. In the
report of the first NTSC in 1941, it
is stated, . . . a given amount of in-
terference is more disturbing in the
sound than in the picture. The serv-
ice area of the television system will
be determined by the acceptability
of the service with respect to the
noise interference.”

9. Future System Development—
Technological advances and improve-
ments could conceivably make use of
the sound channel to transmit addi-
tional information. A reduction of
aural power could obstruct such pos-
sible future benefits.

In summary, any proposals for
sound power reduction should weigh
what appears to be a minor and proh-
ably short lived advantage of adja-
cent channel sound interference ve-
duction against the disadvantage of
the fundamental reduction of system
capability and coverage.

The reason that TASO is interested
in the ratio of sound-to-picture pow-
er which is used in television broad-
casting is that the choice of this ratio
has an cffect on the extent of the
service provided by television sta-
tions and therefore might have an
effect upon the television allocation
problem. Mr. . W. Allen, Chief
Engincer of the FCC, has staled that
the  sound-to-picture  power ratio
could be of significance in television
allocations (minutes of December 4,
1957, meeting of Pancel Coordimating
Committee, D278, p. 3). It should
be noted that this significance cx-
tends to the general problem of tele-
vision allocations and is by no means
hmited to considerations regarding
“drop-ins”.
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University Loudspeakers
Names President

In a joint state-
ment Alvis A,
Wiard and Sidney
Levy announced
the cleetion of
ITaskel A, Blair
as president of
University Loud-
speakers, Inc.. a
subsidiary of Ling-
Altee Electronies,
Inc. Mr. Levy is one of the co-found-
ers of University, and s interna-
tionally  prominent in the field of
loudspeaker engineering,  Mr. Blair
has been nationally active i all
phases of the audio industry.

New RCA Plant To Be Built

A new plant for the mauufacture
of RCA industrial cleetronic prod-
uets will be constructed in the Wash-
ington-Canonsburg, Pa., area, ac-
cording to T. A. Smith, executive
vice-president, Industrial Electronie
Products, RCA. The plant is the
second new Pennsylvania facility to
be announced by RCA in the past
two months. Plans call for the im-
mediate construction of an adminis-
tration and engineering building of
50,000 square feet. RCA anticipates
that future expansion will require
the construetion of a manufacturing
center with 130,000 square feet of
floor space in the near future, The
site is two miles north of Washing-
ton along the Washmgton-Canons-
burg road.

IT&T Introduces Printed
Circuit Rectifier

International Telephone & Tele-
graph Corp.’s Components Division,
Clifton, N. J., has introduced a series
of silicon printed circuit rectificr as-
scmblies that can be mounted in any
desired configuration on high tem-
perature printed circuit boards to fa-
cilttate equipment miniaturization
while providing the high output
power, The diffused-junction recti-
fiers employed in the assemblies are
available for single and threc-phase
power supply applications, in half-
wave, doubler, center tap and bridge
circuils, They are hermetically scaled
and will operate in adverse environ-
ments up to temperatures of 150 deg.

wwWw americanradiohistorv com

C. Basic ratings are available up to
three amperes de output and 800
volts in a single phase assembly, as
well as 4.5 amperes de in three phase
asscmblies. Higher voltages and cur-
rents may he obtained by pulting
the rectifiers in parallel and series.

New President Elected
At Audio Devices
William T. ITack
lias been clected
4 president of Audio
. Devices Ine.. New
7 York,and William
C. Speed, former
president and one
of the founders of
the company, be-
comes chairman
of the board. Mr,
Ilack is a graduate of Princeton Uni-
versity with a degree in chemical en-
gineering and also attended the Har-
ard Graduate School of Business
Administration.

Camera Equipment Co. Opens
Branch in Hialeah, Fla.

A completely stocked and staffed
branch in the Miami territory at

1335 East 10th Ave. has been opened
by Camera Equipment Co. with
headquarters im New York. The

branch will carry a full range of pro-
fessional cameras, dollies, mike
booms and perambulators, lights, in-
candescents, arcs, spots, hrutes, gen-
crators, switches, cable, and other
accessories. A repair and service de-
parlment will also be meluded.

Engineering Scholarship Increased
At George Washington University

The Assn., of Federal Conununi-
cations Engineers at their spring
convention voted to increase the
enginecering  scholarship at George
Washington University fromn $520 a
vear to $800 a year. This scholar-
ship is awarded cach year to an en-
gineering student at George Wash-
ington University who is specializ-
ing in electrical engincering.

Houston Fearless Moves
New York Office

Houston Fearless Corp. announces
the moving of their New York re-
gional office and showrooms to the
General Motors Bldg., 1775 Broad-
way, New York 19, N, Y. ITouston
Fearless, whose head office and plant
are in Los Angeles, manufactures
motion picture film processors, tele-
vision studio equipment, and aircraft
and missile components,
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Product

V-6B TV RADAR BAR-DOT GENERATOR

Foto-Video Laboratories, Inc.
36 Commerce Roacd

Cedar Grove, N. J.

The V-6B is used to monitor and measure
the geometric distortion of TV and Radar
monitors. For television the precise two-fre-
quency signal is produced as a composite
video signal with or without sync. The hori-
zontal and vertical frequencies or compo-
nents are chosen by a display selector to
form on a display monitor either white or
black with contrasting backgrounds: hori-
zontal and vertical bars, vertical bars alone,
horizontal bars alone, or dot pattern. Both
korizontal and vertical bar-dct frequency
ccmponents are phase-locked to the input
sync pulses, and are independent of the in-
put frequencies or pulse width. The V-6B
generator can be used with European and
military 405 and 625 line systems. military
ond air control 875 and 945 line applica-
tions, as well as standard 525 line systems.
Continuously variable H and V phase con-
trols permit the detection of short-duration
velocity errors. The operating control panel
enables rapid checks of camera geometric
distortion by matching the EIA linearity
chart pattern independent of monitor line-
arity. The fine white bar-dot pattern is usetful
in the measurement and adjustment of the
convergence of three-color cathode ray
beams in tri-color picture tubes The unit is
19 inches wide, 9 inches deep, and 124
inches high. A portable carrying case is
available.

MODEL HAB TV-FM AMPLIFIER

Blonder-Tongue Laboratories, Inc.
9 Alling St., Newark 2, N. J.

A TV-FM amplifier which boosts signals up
to 14 times for small master TV systems. The
three tube unit features a special frame grid
input circuit to provide the highest possible
signal-to-noise ratio. Maximum output is 0.7
volts at 75 ohms and 1.4 volts at 300 ohms
with 22 db gain on low TV and FM channels
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and 24 db gain on the high TV channels.
A built-in power supply operates on conven-
tional 110-120 volt, 60 cycle current. The am-
plifier is protected in a steel cabinet measur-
ing 6" x 538" x 43s”. It weighs 4'2 pounds.

MARK VIM ZOOMAR LENS

Zoomar, Inc.
Glen Cove, L. |, N. Y.

A new manually controlled zoom lens for
Vidicon Cameras has been introduced by
Zoomar, Inc. Designated the Mark VI-M, the
new lens which is a manually controlled
version of the Mark VI remote controlled unit
has a zoom range of 6:1. The lens is de-
signed to meet the needs for operator con-
trol of closed circuit television equipment in
the fields of educational and industrial tele-
vision as well as in studio operations. Reso-
lution is 800 lines, coverage % inch diag-
onal, dimensions 2Y2 x 2Y2 x 6%z, weight is
1'2 1bs.

Fon -t

16 MM HIGH SPEED CAMERA
Camera Equipment Co.
315 West 43rd St.

New York 36, N. Y.

The Waddell 16 mm High Speed camera
was developed to be used where high speed
niotion picture recording is necessary. It has
a speed range of from 3 to 10,000 pictures
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per second. depending on the camerx nodel
and motor combination. It accepts the nor-
mal 400 foot magazine, and is drivea by
either a 26 volt DC or a 115 volt #2-DC
motor, depending on the model. Features in-
clude electronic flash synchronization and
exposure playback for oscillograph r=cord-
ers; variable height fixed aperture clate;
two builtin NE2H timing lights; manual or
remote camera operation; film cut-off =witch
which operates an independent 20 amg load
relay and boresight focusing. The ccmera
with its portable power supply and ca~ying
cases weighs 35 lbs. The size is 8" x 7 "x 7".

GL-7629 IMAGE ORTHICON

General Electric Co.
Schenectady, N. Y.

A new image orthicon, type GL-762¢ has
been introduced by the General Electriz Co.
The new tube is physically and elect cally
interchangeable with standard camerta tubes.
It requires from 1/10 to 1/20 the light re-
quired by standard image orthicons. X can
produce pictures of usable black-and-white
quality at one foot candle of scene illumina-
tion or less. The target uses electron canduc-
tion and the life of the tube is not limited by
the exhaustion of charged carriers. Ths tube
life is extended because of the lack of sticki-
ness and burn in. Twenty-five to fiftv per
cent more resolution is claimed over piesent
image orthicons.

MODEL 680 MONITOR AMPLIFIER

Fairchild Recording Equipment Corp.
10-40 45th Ave.
Long Island City I, N. Y.

This new amplifier designed for the rzcord-
ing and broadcast industries has a rated
output of 80 watts and is capable of repro-
ducing peaks in excess of 250 wats. A
meter actuated by pushbuttons on the front
panel is furnished tc check output tube,
plate current. and static and dyncm:« bal-
ance. Input impedance is 150/160 ohrmrs, out-
put impedance is 8 and 16 ohms staadard
with other impedances available on :=pecial
order.
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62 AR TRANSISTORIZED POWER SUPPLY
The Daven Co.
Livingston, N. J.

A new AC to DC transistorized power sup-
ply with stability of plus or minus 0.1%
requlation for six months has been an-
nounced by the Daven Co. The unit features
reliability of better than .95 for a period of
one year at eight hours per day. life ex-
pectancy of ten years, and an output im-
pedance of less than 200 micro-ohms at DC.
The unit can be used as an ultra-stable
power source for precision equipment. Units
can be cascaded to provide higher voltage.
Qutput is 26 volts D. C. at 1 ampere.

Turntable Equalizer Indicator

On many occasions the announcer-
operator would put the Gray 602
record equalizer in the roll-off posi-
tion when using a seratehy record
and then forget to turn it back in the
regular position. This has happened
in the past for hours at a time and
an be very detrimental to building
a good histening audience.

A simple remedy, with a foew hours
of work, is to put a light indicator
on the console or in any other casily
noticed spot. Take the Gray switch
box apart and remove the single see-
tion, two-pole, shorting type switch,
making certain to make note of its
conneetions beforchand. In place of
this switch use a Centralab 1424
switch which has three seetions, six
poles, and five positions. Wire the
first scetion the same as the original.
Leave the second section unused for
possible sterco use in the future.
Wire the third section so that the in-
dicator will light on all positions ex-
cept the right one or NAB position.

Nornrax F. Rouxn,
Chief Engineer, WCCM,
Lawrence, Mass,
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5693 MODULATION MONITOR
Gates Radio Co.
Quincy, Il

The new Gates 5693 modulation monitor
reads the true value of positive and nega-
tive peaks regardless of the presence of car-
rier shift. It will give correct peak indica-
tions on single program pulses as short as
approximately 50 milliseconds and will
measure the true peak amplitude regardless
of waveform. The monitor compares the rec-
tified carrier voltage with a stabilized inter-
nal reference voltage. The monitor is de-
signed for use with remote controlled trans-
mitters and contains compensating adjust-
ments for telephone line variations.

1390-B RANDOM NOISE GENERATOR
General Radio Co.
West Concord, Mass.

An instrument capable of generating wide-
band noise of a uniform spectrum level suit-
cble for many types of electrical and me-
chanical testing has been announced by Gen-
eral Radio. As a noise source it is useful for
measurement of loudspeakers, intermodula-
tion and crosstalk tests, simulating pulse
noise in telephone line tests, noise-interfer-
ence tests, dynamic range determination, and
meter response tests. A gas discharge tube
is used as a noise source; a magnetic field,
cpplied to the tube, serves to eliminate oscil-
lations usually associated with a gas dis-
charge. Noise output is amplified in a two-
stage amplifier, which has noise-spectrum

Advertising rates in the Classified Sec#ion
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.

EQUIPMENT FOR SALE

MIRATEL TV MONITORS — Demonstration
units, new warranty. 15-17” metal cabinet,
$215 each. 8-17” veneer cabinet $185 each.
Complete line of new units available in 8°,
14", 17", 21” and 24”. Write: Miratel, Inc,,
1082 Dionne St., St. Paul 13, Minn. 12-59 3t
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shaping filters controlled by a three-stage
front-panel switch. The 20-kc setting intro-
duces a low-pass filter providing a gradual
rolloff above 30 kc, the 500-kc setting inserts
a low-pass filter that rolls off above 500 ke,
and in the 5 Mc setting a peaking network
compensates for the drop in noise output from
the gas tube at high frequencies providing
spectrum to 5 Mc.

ROHN No. 43 Tower

NO. 45 COMMUNICATIONS TOWER
Rohn Manufacturing Co.
116 Limestone, Peoria, [Il.

This new heavy duty communications tower
is suitable for heights up to 450 feet when
guyed every 50 feet under normal condi-
tions. The tower is constructed in 18 inch
triangular pattern utilizing zig-zag steel
bracing, all electrically welded. The entire
10 foot tower section is hot-dipped galvan-
ized after fabrication.
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CHROME ; *— O s Available on Request

MANUFACTURING ZORP .

Waveform Remote Coatrol Switchilé '
= Generator Unit Amplifier
AT THE FRONT ERS OF ELECTRONICS
COLOR TV o INDUSTRIAL INSTRUMENTATION o TELEMETRY
28 TELECHROME MANUFA_CTURING CORP. Midwest Engineering Division — 106 W. St. Charles Rd., Lombard, ill., MAyfair 7-6026
RANICK DRIVE, AMITY¥ILLZ, N. Y. Lincoln 1-3600 Western Engineering Division — 13635 Victory Blvd., Van Nuys, Calif., STate 2-747¢
Cable Addrecs: COLORTV TWX: AMITYVILLE NY2314

Southwes*~ n Division —'4207 Gaston Ave., Dallas, Tex., TAylor 3-1291
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