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F@T@QZI//@/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:
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REAR

. UNIQUE MECHANICAL FEATURES:
Outstanding Performance Features: I. Completcly modular in construc

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

@ Superior Definition, Brightness, and Contrast @ Excellent Focus and Interlace units. If necessary, a complete re-
. . . placement of the essential work-
® Video Flat to 8 mec. @ Positive Operation of All Coutrols 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-

ing all modules.

2. No “down” time for repairs and
adjustments. Ease of maintenance
results; anyone can do it.

® Choice of H & V Drive, External Sync., or Composite Video Synchronization 3. Same mpdules fit any size of the
new units: 14”7 (V-36C), 17" (V-
96A), 21”7 (V-98A), and the 24"
(V-92A).

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

@ High Efficiency Linear Deflection @ Aluminized Picture Tube

@ Broudcast Quulity Construction with Terminal Boards @® 90° Liuear Deflection

REAR, S. Sure-contact multiple plug-in con-
nectors link the whole together
With Two through short interconnecting
of the leads to input coaxials, switches,
potentiometers, etc., mounted on

Four rear terminal boards.
Modules 6. With (left to right—see below)
low-voltage module, video ampli-
Snapped fier, vertical amplifiecr 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)

2 Cedar Grove, N.J. ¥ CEnter 9-6100

WAAAAameriecanradiohistory-com



'\\ ANOTHER WAY
o RCA SERVES
i BROADCASTERS
THROUGH

\ \ELECTRONICS

\ %,

New High-Gain ™
Broadband
FM ANTENNAS

|deal for Multiplexing

The new BFA series of FM Transmitting
Antennas is designed for maintaining the high-
fidelity sound normally associated with FM. Its
broadband characteristics make it ideal for mul-
tiplexing. Featuring simplified design, it consists
of four tubular stainless steel radiating rings
attached to a supporting frame. The shunt-fed
antenna sections are interconnected by 31¢-inch
Universal Transmission Line. Thus, any number
of sections can be stacked as shown. Sectional-
ized construction, low weight, and mechanical
simplicity make installation quick and easy.

Above. Four sections of a
BFA FM Antenna pole-mounted
and interconnected by 3"
coaxial transmission line.

Right. Single section of an-
tenna, showing radiator details.

Reduced "'Q" for Broadbanding— Necessary broadband
for multiplexing is accomplished by stacking the four
rings of a single section to reduce the Q. A Q" value
of approximately 30 is easily achieved. Higher gains are

desired, this antenna can be supplied with null fill

Built-in De-icers—These new antennas are available
with built-in de-icers which are installed at the factory.

obtained by discreet spacing of the sections.

Low VSWR-—The new antennas will meet a VSWR
specification of 1.2/1.0 or better when antenna is top-
mounted. If side-mounted, a VSWR of 1.5/1.0 is
achieved. Built-in input transformer permits field trim-
ming, to obtain a VSWR of 1.1/1.0 or better.

Excellent Circularity—A horizontal circularity on the
order of £1 db is normally obtained when the antenna
is pole-mounted. When the antenna is side-mounted on
a supporting tower, the circularity is normally better
than +8 db. In those cases where close-in coverage is

Under normal icing conditions the 250 watt heating unit
should prove adequate, however, for severe icing con-
ditions, the heater may be supplied with 220 volt AC
to increase the heating capacity to 1000 watts for short
periods of time. An optional item, Automatic Sleetmelter
Control, MI-27369, is available, which will serve to
operate the de-icers automatically under conditions
necessitating their use.

Flexibility in Mounting—The antennas can be mounted
in a variety of ways. Mounting hardware brackets and
supports are supplied for both pole and side-mounting.

For complete information on the new BF A series of FM Antennas, call your
RCA Broadeast Representative. Or wrile to RCA, Dept. A-367, Building 15-1,
Camden, N. J. In Canada: RCA VICTOR Company Limited, Montreal.
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With the current growth of FM broadcasting, the subject of using
off-the-air pickups for relaying, rebroadcasting, and other services is
receiving more attention. The use of multiplex channels offers more
opportunities in FM relaying. A description of a relay receiver using a
new detector design is given in an article beginning on page 6. The
photo shows Mr, William Collins of the Electro-Plex Corp. demon-
strating an FM relay receiver installed at WNTA-FM in Newark, N. J.
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Put LIFE in your programming...

ALL-NEW

FI-CORD

MODEL 1A

World’s First and
Finest High-Fidelity
8-TRANSISTOR
PORTABLE

TAPE RECORDER

Your newscasts come alive when you feed con-
versations, interviews, sounds, action, from your
FI-CORD'! A truly portable tape recorder of match-
less professional quality, the FI-CORD’s 8-transistor
advanced-circuit design outperforms larger similar
equipment. Yet the FI-CORD is built to travel — a g
mere 415 pounds of Phenomenal “FI-CORD ONLY THE NEW FI-CORD MODEL 1A
FIDELITY”. OFFERS ALL THESE ADVANTAGES:
Frequency response: 50-12,000 cps =3 dB
Wow and flutter: 0.4%

Loudspeaker: built in for monitoring and transcribing
Transistors: 8

Microphone: dynamic, low impedance. with remote stop/start switch
Dimensions: 9%” x 5" x 25"

Weight: 4 Ibs.

Woighe only

4%‘ ibs.

So light, sturdy, precision-built, you take it wherever
the news is — and bring back a living report to your
listeners ! Designed with the broadcaster in mind,
the FI-CORD plugs into the studio console. 2 tape
speeds: 714 and 174 ips. Its microphone is equipped
with convenient remote motor switch. Frequency
response: 50-12,000 cps =3 dB, powered by four 2 .
2-volt rechargeable batteries weighing only 5 ounces Speeds: 714" and 1% per second .
Power: Four 2-volt rechargeable batteries

JAr lusives!
plus other great exclusives ) Output Socket: for connecting FI-CORD to hi-fi system
HEAR what the FI-CORD can do for you. Mail cou- or studio console

pon today for complete details and name of your Separate Earphone Qutput
nearest authorized dealer. High Signal to noise ratio

1 B Please send me complete details and j|
g specifications on the all-new FI-CORD Date |
[ 4 m Model 1A Portable Tape Recorder. ]
PRODUCTS, Ltd. i
_ Name '
514 Broadway, New York 12, N. Y. « WOrth 6-0800 Address |
B State d
November, 1959 3
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tools of the trade . ..

MICROPHONES

o P i . -
.‘!j

C 12 — KING OF THE CONDENSERS i
With Remote Control of Directional Characteristics During Program
Pick-Up. {

— - ™ S
The Type C 12 polydirectional ‘condenser microphone, combined with s
a switch box for the remote control of its directional characteristics
during program pick-up, opens many new avenues of pick-up technique. f!
Frequency response extends beyond the limits of audibility. Without o
causing clicks or other disturbing noises, the sound engineer can change il i
directional characteristics during program pick-up, select the best pat-
tern for each phase of the program, adjust the microphone to the
individual studio, and so on.
TECHNICAL DATA
Frequency range: 30 - 15000 cpsﬂ”" (for cardioid pattern): 15 db.
Frequency response: enclosed 4 original frequenfy response Output level: 33 db re 1 milliwatt for a sound field of over 10
curves. 0° omnidirectional, cardioid, bidirectional, 180° dynes/sq. cm.
cardioid. Sensitivity (for 200 ohms): 1 mV/ubar =15 db.
Discrimination between 0° and 180° angle of sound incidence Output impedance: 50 and 200 ohms.
D 15
D 30 8 DYNAMIC DIRECTIONAL
Y
DYNAMIC DIRECTIONAL MICROPHONE
MICROPHONE

A universal microphone for recording studios,
i this microphone virtually replaces three dif- Close talking hand microphones with cardioid
fergnt. types with different response charac- characteristic. Can also be supplied with har-
teristics: . ) .

ness for reporters. Especially suitable for radio
and television reporting on portable tape re-
cording equipment under conditions where the
background noise ratio is high.

1. In normal position as an omni-directional;
2. A ribbon microphone with figure 8;
3. A cardioid microphone.

Simple pattern switching. A built-in bass cut permits the reduction of
low frequency response in steps of 7 and 12 db on close talk.

TECHNICAL DATA TECHNICAL DATA
Frequency range: 30 - 15000 cps. Frequency range: 50 - 15000 cps.
Frequency response: == 2.5 db with reference to standard curve. Frequency response: = 3.5 db with reference to standard curve.
Sensitivity: 0.12 mV/ubar, Sensitivity: 0.18 mV/ubar.
Impedance: 150 ohms Impedance: 200 ohms.
Directional characteristics: Cardioid and onni-directional. Directional characteristic: Cardioid.

electronic applications, inc.

194, RICHMOND HILL AVENUE STAMFORD, CONNECTICUT

BROADCAST ENGINEERING



for T.V., Film, & Radio

D 45 B
DYNAMIC DIRECTIONAL
MICROPHONE
SHOCK MOUNTED

With Remote Contro! of Directional Charac-
teristics.

This studio microphone provides a choice of
eight patterns, any of which can be selected
by a remote control unit, as follows:

2 cardioids with opposite directions of max. response

1 omnidirectional

1 figure 8

4 intermediates, 2 of which are hypercardioids.

All patterns may be brought into operation during program pick-up
without clicking or other disturbances. In addition, a bass switch allows
the response curve to be dropped by 7 or 12 db at 50 cps, to increase
shock resistance of the microphone and prevent over-emphasis of the
bass at very short range.

The low shock sensibility of the D 45 B makes it particularly suitable
for TV and film studios, or any other application entailing quick and
abrupt movement.

TECHNICAL DATA

Frequency range: 30 - 15000 cps.

Frequency response: =+ 2.5 db with reference to standard curve.
Sensitivity: 0.12 mV/ubar at 1000 rns,

Impedance: 150 ohms

Directional characteristics: Omni-directional, figure 8, and cardioid.

‘-—
L G
R/

D19 B
DYNAMIC DIRECTIONAL
MICROPHONE FOR
TAPE RECORDERS

* Eéd.’fﬁk&

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 fre-
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 mV/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.

FOR MORE INFORMATION

Southwest: Audio Acoustics Company, 130 Fairview Drive,
Arlington, 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,
LI;NY.

AKG products are imported and laboratory
serviced by:

electronic applications, inc.

194 RICHMOND HILL AVENUE

STAMFORD, CONNECTICUT
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LINKING

FM STATIONS
BY RADIO
RELAY

By WILLIAM H. COLLINS*

A new FM relay receiver is
described which features a
detector with special advan-
tages for this application.

)3lectra-Plex Corp.. P.O. Box 52, Westfield. XN,

THERE can be no question in any
of our minds that FM has returned
in full bloom, to stay. A look at the
number of outstanding licenses three
or four vears ago contrasted with
the now over 800 licenses the F.C.C.
has issued, clearly indicates a deep
interest in FM. At press-lime, some-
thing over 200 S.C.A.’s for Multiplex
operation had been processed by the
Commission as well. Every netro-
politan area, and nearly every major
stburban area, is covered by one or
more I°M outlets,

As a result of this aetivily, things
are happening. Small networks are
springing up all over the country.
Stereo is being experimented with.
Background musie companies  ar
being formed. The static-free, con-
sistent performance of M broad-
casting stations is being turned to
more and wore for such tasks, nol
to mention the matchless high fidel-
ity audio reproduciion of which I'M
15 capable.

What better way in Civil Defense
for exatiple, than a tightly knit FM
himk of the type recently formed in
Florida. It serves the purpose of
hurricane warnings as well. When
the land-lines are down, FM gels

the message through. An instant
alerting svstem covering the entire
United States could be effected
through FM by means of a single
push button located in the Pen-
lagon.

All of this added up to an impor-
tant thing at Electro-Plex—rvelay
and rebroadcast equipment. The
surplus market can no longer sup-
ply a certain type of high qualily
FM receiver often sought by FM
stations for relay work. A develop-
ment program was launched to pro
duce a suitable relay receiver to tie
up these new FM networks. Strange-
Iy enough, many AM stalions also
have urgent need for an FM receiv-
e with which to rebroadcast special

network programs, news events,
concerts and the like. An FM re-
ceitver 1s often the finest audio

source an AM station can have!

To cite an example of a practical
application of FM relay receivers,
reference is made to Radio Press In-
ternational of New York and Wash-
inglon, D. C., headed by Georg
Hamilton Combs, prominent in ra-
dio broadecasting cireles. RPI pro-
vides a news service to a chain of
hoth FM and AM stations by means
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of voice communication rather than
teletype. Such transmissions may be
rebroadcast directly by the sub-
seribing stations or recorded on tape
for editing and later transmission.

Through the use of the Commu-
nications Series of equipment de-
signed by Electro-Plex, some of
these functions may be effected
automatically. For example, a spe-
cial signal is lransmitted by the
originating station just prior to the
broadcast. This signal is received by
the subseribing stations in a given
area, which starts into operation the
equipment with which to record the
transmission to rebroadcast it.

This shows briefly the way FM
1s heading, and the only limitation
to the technical applications lies in
the imagination of the engincer.
Receiver Design

It is safe 1o say that the last 20
vears liave not produced anything
significant in basic FM receiver de-
sigh to meect the special require-
ments as described ahove. Detection
circuits have consisted mainly  of
limiter-discriminator or ratio de-
teclor tvpes. Laboralory analysis
will disclose serious shorteomings in
these tvpes of circuits, particularly

when multiplex  sub-carriers are
used. One of these shortcomings is
the serious high frequency attenua-
tion beyond 20 KC. Another is the
restricted  band-width  and phase
non-tinearily in the LF. amplifier as
well as the discriminator. These ef-
feets produce  cross-talk in most
cases. Drift, too, has been a serious
problem.

The Electro-Plex approach was to
discard these clements and concen-
trate on an entirely new means of
FM detection; new, at leasl, in this
application. A rectangular pulse de-
tector, or square wave deteclor, was
developed which exceeded our fond-
est hopes as far as distortion, band-
width capabilities, frequeney  re-
sponse and output level were con-
cerned.

The general receiver design was
based on this improved detector cir
cuil, the double superheterodvne be-
ing considered. Realizing the nor
mally restrictive characteristics of a
lower frequency LI amplifier as far
as bandwidth was concerned, it was
decided to cimploy wide baud am-
plification and elippers to be fol-
lowed by ua square wave lvpe of de-
teclor operating at 300 KC. The re-

ceiver employs two erystals, one for
the station frequency and the other
in an oscillator circuit operating at
11.0 MC to convert the 107 MC
LF. frequency to 300 KC when beat
against it,

The lvpe of detector chosen op-
erates most efficiently at frequen-
cies where there is wide deviation
with respect to carrier frequency.
Thus, with a 300 KC currier, devia-
tion of =75 KC represents an ideal
factor, which produces o consider-
ably higher detector output than
the conventional double-tuned dis-
criminator.

Also, since the secondary LEF. am-
phfier and delector will respond
without diserimination to what it
sces out of the first LEF. amplifier,
the drift factor is completelv elimi-
nated, The stability of the receiver
is therefore dependent onty upon the
crystal used in the first oscillator
circuit, the tolerance here being eas-
ity held to better than .005 per cent
or 5,000 eycles at 100 MC.

Considering the fact that muolti-
plex, too, will play an important
role in future relay work. the capa-
bilities of a receiver to pass the
super-sonie sub-carriers withoul al

1 KC 10 KC 100 KC
~ oo 0 — MY w E.S gl O~ N 00— N w S gl O~ 00O
™ ;
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I : MAIN CHANNEL lOUTPUT
i ESS L !
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BLOCK DIAGRAM OF FMC-1 FM RELAY RECEIVER

@ Field

Strength Indicator

RF grose 10.7 MC 11.0 MC 300 KC amp. 300 KC irer
Mixer LF. Amp. Conv. & Limiters. Det.
I
()] Vol. Ind. Meter
Relay, Alarm E’:I':"'“I
& Squelch Contyucts
Audio g/‘ De-empha- .
Amplifier /§ sis network _@ A:‘;‘::::‘F;"'

tenuation becomes an 1mportant
factor. Figure 1 shows the response
of a conventional discriminator
(dotted line), as compared with the
new Electro-Plex design. As a func-
tion of this, a much higher voltage
level of sub-carrier recovery is
achieved.
Technical Details

The FMC-1 relay receiver em-
plovs a tuned R.F. stage using a
high gain pentode. This is followed
by a 6US mixer/oscillator which is
crystal controlled. Then, two high
gain LF. amplifiers operating at 10.7
MC. Conversion to the lower fre-
quency LF. occurs in another 6US
tube whose output is 300 KC. After
the second converter, there is a 300
KC pentode amplifier, two clippers
and the frequency counting detec-
tor. An audio amplifier circuit com-
pletes the chain driving the VU me-
ter which is calthrated to provide
three output levels: 0 VU, 5 VU
and 10 VU in 600 ohms. Figure 2
shows the block diagram of the re-
ceiver.

8

@ Multiplex output

@ Control pulse output

In the evenl of carrier failure of
the received station, the receiver is
antomatically muted, thus prevent-
ing disturbing noise from being
transmitted by the relay station. In
addition to this, a red light flashes
on the front panel and an audible
device, such as a bell or buzzer can
be made to operate from relay con-
tacts which have bcen brought out
to the rear apron of the chassis.

The sensitivity of the receiver is
2 microvolts (75 ohm line) for 15
DB of quieting and 5 microvolts for
over 40 DB of quieting. The LK.
bandwidth is nearly 300 KC wid
but in rare cases of adjacent chan-
nel interference, the receiver may be
furnished with a bandwidth of 150
KC. The 300 KC amplifier and de-
tector circuits are flat from 10 cycles
to 100 KC with less than 1% DB
variation.

In relay work involving the sub-
carriers themselves, the FMC-1 is
well equipped. It has an outpul at
sub-carrier frequencies of approxi-
mately one volt before demodula-

Fig. 2

tion, and this signal may be ampli
fied and used to modulate the FM
transmitter without first demodu-
lating to audio. In such a case, the
receiver could be used to rebroad-
cast both the main channel program
and a sub-channel multiplex pro-
gram simultaneously.

Completing the Communications
Group of equipment is the MDC-1
multiplex demodulator and the
ACC-1 control panel. These units
are used in conjunction with the
main FM relay receiver. The func-
tion of the multiplex demodulator is
obvious and it is cquipped with a
VU meter and a calibrated output
as well. The control panel responds
to transmitted pulses and may be
set up to perform a number of auto-
matic functions.

It is hoped that by making these
important tools available to the in-
dustry, that the broadcasters and
the public may enjoy wider use and
applications of FM facilities as this
phase of communications grows and
expands.

BROADCAST ENGINEERING



STRAIGHT TALK

fo

BROADCAST ENGINEERS

A phasor designed with easily adjusted networks and

conservatively rated components contributes greatly to the stability

of a directional antenna array

The successful tune-up of a direc-
tional antenna array depends to a great
extent upon how well the phasing
equipment meets the requirements of
the array. No two directional arrays are
identical in all respects. Consequently,
your phasing equipment must be de-
signed and built for your specific direc-
tional array if it is to be successfully
tuned up in a reasonable amount of
time. The circuitry of Collins phasing
equipment is designed to give sufficient
latitude of adjustment to include all con-
ceivable variations in tower base and
mutual impedances, transmission lines
and other variations encountered in the
normal tune-up of an array.

Precise information on parameters,
physical layout and over-all require-
ments of your directional array and
transmitting plant must be obtained be-

COLLINS RADIO COMPANY .

November, 1959

CEDAR RAPIDS, IOWA .

By FRED DAMM
Collins Radio Company

fore your phasing equipment is designed
and built. Your consultant’s approval
concerning circuitry, components and
design is obtained before construction
of the equipment begins.

Other factors are important, too, in
the design and manufacture of Collins
antenna phasing equipment. Only com-
ponents with generous overload factors
are used. Where the rating of a com-
ponent, such as a capacitor, is question-
able because of unknown factors which
could result in higher currents or volt-
ages than the design anticipates, the
component is duplicated or its rating
is increased.

Complete compliance with the re-
quirements of your directional array,
the close consideration of your con-
sultant and chief engineer, adjustment

latitude, components with generous

7\
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DALLAS, TEXAS .

ratings — all are necessary factors in the
design and manufacture of Collins di-
rectional antenna phasing equipment.

Collins 81M 1 kw Phasor

BURBANK, CALIFORNIA
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PRE-DISTORTION AND PRE-EMPHASIS
TECHNIQUE IN FM BROADCASTING

By DWIGHT "RED" HARKINS*

The use of pre-emphasis
of the audio frequencies
for both standard FM
broadcasting and multi-
plexing is described and
the application of predis-
tortion of the audio
frequencies in phase
modulated FM systems

is explained.

*Harkins Radio Co., 4444 East Washington
Phoenix, Arizona.

ALL sysTEMS of IFM broadeasting
have a common denominator m the
use of pre-emphasis of the audio fre-
quency response. The amount of
equalization applied to the audio is
preseribed by the F.C.C. The term,
pre-ciphasis, is used to define the
melhod of equalization that causcs
the higher frequency portions of the
audio being transmitted to be am-
plified and to be transmitted at a
proportion greater to the lower fre-
queneies as indicated by the curve
i Figure 1.

This pre-emphasis curve was the
result of early experiments in the
art of FM transmission which dis-
closed that certain components of
noise were present m the transmit-
ting and recciving system  which
were of a type that occurred in the
range of audio frequencies above
3,000 cycles. This unwanted noise
was caused in the transmission sys-
tem by the by-products of the mod-
ulation method and in the receiving
system by high frequeney impulse
noise and such side effects as tube
hiss.

In order to enjoy the full advan-
tages of frequency modulation, it
was decided to pre-emphasize the
higher frequencies al the transmitl-
ter and to de-emphasize them in a
proportionate amount at the receiv
er. The result was the linear repro-
duction of the transmitted audio. At
the same time the defects of the
over-all system were attenuated by
an amount equal to the pre-empha-
sis at the transmitter.

Another term that is in wide use
throughout the field of frequency
modulation is “pre-distortion.” This
term is used to describe the process
whereby a phase modulation system
is converled to a frequency modula-
tion process. Since quite a few of
the modern lransmitlers use phase
modulation, or indirect frequency
modulation, it is apparent that the
engineer must understand what is
accomplished by both pre-distortion
and pre-emphasis.

First, let us deseribe the require-
ments that necessitate the use of a
pre-distortion network in the audio
circuits of a modern transmitter. In
creating the transmitted signal, if
the modulation process consists of a
reactance tube modulated oscillator,
the devialion is directly in relation-
ship to the amplitude of the modu-
lating audio voltage. Regardless of
the frequency of the modulating
voltage, the amount of carricr de-
vialion is the same. This system has
been called direct FM.

Direct FM does not lend itself to
crvstal control, therefore a complex
system must be used to keep the
carrier center frequency within
F.C.C. limits.

Several methods have been devel-
oped, on the other hand, whereby
the signal produced by a crystal
controlled oscillator can be caused
to shift in phase and produce the
same net results as far as the re-
ceiver is concerned. This is called
phase modulation.

Phase modulation has also been
called indirect FM. The differences

BROADCAST ENGINEERING
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Figure |. Pre-emphasis curve established for FM broad-
cast transmitters.

Letween direcl and indirect TM lie
entirely in the transmitler design as
the received signal 1s the samne in
either case.

Indirect FM has the basic advans
tage of full erystal conlrol that per-
mils highly stable operalion in
broadeast service. Tn order to con-
vert a phase modulation process into
the equivalent of direct M, it is
neeessary to use a pre-distortion of
the audio frequency response. The
characteristics of a phase modulated
system are thal as the audio fre-
quency rises the amount of devia-
tion produced also rises al Lhe rate
of 6 db. per octave. In olher words,
a frequency of 2,000 cyvceles would
cause lwice as much deviation as

200 K

the same level of audio applied at
1,000 cveles. This is contrary to di-
rect FM in which case the amount
ol deviation produced by any audio
frequency remains directly related
to its amplitude only.

In all phase modulated systems,
therefore, it is necessary to ulilize
the pre-distortion equalization of
the audio itself to convert the svs-
tem to the same characteristics as
direct F]\I

The simple network required for
producing the mverse frequency cf-
feet required is shown in Iigure 2.
This is used in addition to whatever
network 1s used to produce the pre-
emphasis curve. The reactance of
the condenser € is kept relatively

AUDIO
INPUT

O

I

1 MEG.

Figure 2. Circuit for producing pre-distortion of audio to convert
Phase Modulation to Frequency Modulation,

small al the lowest desired signal
frequency in comparison with the
R value. Typical values for use in
a high impedance cireuit are shown
ol 200,000 ohms and .2 mfd. which
gives a time constant of .04 seconds.
This simple network will give a 6
db. per octave attennalion to ac-
complish the pre-distortion that is
required to converl phase modula-
tion inlo the equivalent character-
istics of frequency modulation.

Now Lhat the pre-distorlier has
been explained as applied to phase
modulalion systems, let us go on to
the pre-emphasis sysltems that are
used with both tvpes of transmit
ters. The use of pre-emphasis was
promipted in the early development
of FM to obtain the maximum pos-
sible signal lo noise ratio over the
total system. The audio frequency
accentuation network is used al the
transmitting and the de-accentua-
tion network must be used in the
recciver. The result of the two net-
works produces a flat over-all re-
sponsc heard at the receiver. The
basic reason for using these mel-
works is that the most disturbing
audio frequency noise in the trans-
mitter was found to lic between 5
and 15 Ke. Likewise, most of the
svsltem difficultics at the receiving
end fell in the sanme band of audio
frequencies. At the receiving end
this included conversion hiss, im-
pulse noise and other formus of sys
tem defects. Since the relalive am-
plitudes of lypical program material
are generally small in the upper
audio frequency range, the pre-en-
phasis does not affeet the modnla-
tion capability of the system. The
amount of high frequency pre-aceen-
tuation thatl can be used 1s governed
by the energy content of the pro-
gram being transmitted. It is also
determined by the band width of
the syslem.

In the case of lhe standard hroad-
casl lransmitter which musl trans-
nmit up to 15,000 cycles per sccond,
a pre-emphasis of 16 to 20 db. is
permissible at the 15,000 cyele point.
It grealer pre-cmiphasis than this is
attenipted, it is found that the high
frequency content of many  pro-
arams would eause overload distor-
fion in the lrausmilter as well as
would create many unwanted side-
hands possibly causing interference
to other channels.

In establishing the

standards,

BROADCAST ENGINEERING
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Figure 3. Energy content of average program material as

related to frequency.

Federal Communications Commis-
sion made a careful study of the en-
crgy contenl of audio as reflected
in Fletcher-Munson curves. In Fig-
ure 3, it 1s shown that the energy
conlent of Uhe higher frequencies is
quite low compared to the lower
portion of the audio spectrinm. This
phenomenon is the basis of deler-
mining the pre-emphasis of 75 mi-

croscconds for standard broadcast
transmitlers,
In the FM broadcast band, an

over-all signal to noise ratio im-
provemenl of 23 db. is realized from
the use of pre-emphasized FM with
a deviation of =75 Ke. and an audio
frequency passband of 15.000 cvceles
per second. This improvement of 23
db. in signal to noise is in compari-
son to an AM signal.

The same principles of pre-em-
phasis and de-emphasis can be ap-
plied to a multiplex channel to ob-
tain necded signal to noise ratio
nuprovements, Certain other condi-
tions exisl which prevent the utili
zationr of a 15,000 cyele audio spec
trum; thercfore, a differenl type of
pre-emphasis curve can be utilized.

In multiplexing, the unwanted
audio noise also lies in the higher
frequency portion of the spectrum.
In addition to the same problems of
impulse uoise as encountered with
standard  FM, multiplex subehan
nels are also subjected to cross-talk
breakthrough from main  channel
modulation. This is most pro
nounced in the higher frequencies
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above 2,000 cyvcles. The Harkins
multiplex  system  uses an  audio
equalization pre-emphasis curve
similar lo Figure 4. The maximum
amount of pre-cmphasis usable was
deterntined by empirical means. It
will be noted from lhe curve that
since 17 db. of pre-emphasis occurs
at the highest frequeney used. the
corresponding complimentary de-
emphasis curve used in Lhe reeeiver
will atlenuale the unwanted noise
and crosstalk by a similar amount of
17 db. This marks a major improve-
menl in the battle against crosstalk
i the multiplex receiver. Il also
gives a constderable nuprovement in
the climination of impulse noise

82 K

500
1,000
5000 —
10,000
15,000

CYCLES PER SECOND

Figure 4. Audio pre-accentuation curve used in the Har-
kins system of multiplex subcarriers.

which 1s more troublesome to the
subcarrier than to the main channel.
In order to use this curve in the
generation of a subcarrier al the
transmitting end, it is vitally neces-
sary thal none of the funclions of
the subcarricr generator are over-
loaded by high frequency compo-
nents of the audio being transmit-
ted. It is also necessary that the
handpass filter used m multiplex re-
ceivers be able to pass a signal that
is being deviated =10 Ke. by 5,000
cyeles. With all parts of the system
correctly designed at hoth transmit-
ter and receiver, a consistently real-
izable 50 db. signal to noise ratio is
easily achicved in the subchannel.

.01

O

O

Figure 5. De-accentuation circuit used imme-

diately following the detector of a subcarrier

receiver. With the matched pre-accentuation

at the transmitter the over-all response is with-
in one db from 50 to 5000 cps.
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THE DEVELOPMENT of microphones
from the dayvs of early broadcasting
to today’s multiple demands of
broadcasting, telecasting and record-
ing closely parallels that of the elec-
tric light. Fifty years ago, a modern
office contained a single bare light,
dim though it was, hanging from a
cord. As time went on, more lights,
brighter lights were added with re-
flectors and ornamentation and new
iethods of lighting were developed.
Today we have the soft fluorescent
lights of the home, mcandescent
table lamps, the bright fluorescent
lamps of induslry, the concentrated
spol light of commerce and the
g S 4 =g 4 theatre.
=0 microphones have evolved from
the early feeble carbon lo today’s
fine nondirectional, bidirectional and
unidirectional microphones. The sig-
nificanl point is that while micro-
phones in gencral are quite versatile,
no one microphone as no one clectric
light is best for all jobs. Specializa-
tion to some degree must take place
and it is in this area that microphone
By GEORGE R, RILEY* technique is developed. It will be
the purpose of this introductory arti-
cle lo review the significant micro-
phone developments of the past,
touching on theory of operation only
where it is pertinent and setting the
A review of the history and characteristics scene for a discussion of practical
application in succeeding articles.
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Figure |. The early studio type carbon microphones were inherently
noisy and lacked fidelity.

of the various types of microphones which have been Microphone Fundamentals

. Much has been written on the

and are used for broadcasting. theory of microphones and an exten-
sive amount of technical material is

available in current textbooks in the

field of audio engineering. The one

aspect which as vet has not been

covered, however, 1s the actual prac-

tical application of this relatively

*Manager, Commercial Produets Division, Klectro-Voice, [nc., Buchanan, Mich
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DEVELOPMENT AND TECHNIQUE

great amount of fundamental infor-
mation. Perhaps the reason for this
is that applicalions and conditions
vary widely and opinions vary just
as widely. But no matter how broad
a subject may be, it is still possible
to eslablish certain ground rules
which may be derived on the basis
of fundamental theory, empirically,
or more usually, a combination of
the two. It is the aim of this serics
of articles to establish these prin-
ciples and discuss their derivation.
It is hoped that these discussions
will not only assist the operating cn-
gineer in solving day-to-day prob-
lems, but that it will stimulate his
own thinking toward original appli-
cation ideas.

Insofar as the use of microphones
is concerned, as on any application
of engineering, consideration must
be given to fundamental principles.
However, the formulas associated
with the design of a parlticular -
strument are of only casual interest
to the user, the prineiple point being
only what practical advantages that
instrument will provide.

In their broadest sense, micro-
phones can be classified into two
categories: Generators and control
devices. In the first category are the
true voltage generators, the erystal,
ceramic, dyvnamic and velocily or
ribbon types. In the latter category
is the carbon which uses acoustical
power to vary the magnitude of a
D.C. voltage supplied from an exter-
nal source. The second type in this
category enjoys greater interest and
application — the condensor micro-
phone, which uses acoustical power
to vary the capacity of a condenser,
onc plate of which acts as a dia-
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phragm. This change in capacity
causes a variation of the D.C. polar-
izing voltage applied across the con-
denser plates, which is then ampli-
fied in a succceding vacuum tube
circuit. Of these lypes, only the dy-
namic, ribbon and condensor micro-
phones find practical application in
the broadeast and recording fields.
In present-day professional micro
phones, regardless of the type of gen-
erating element employed, the engi-
neering art has advanced to the poinl
where extended frequency range re-
sponse is not a problem. Uniformity
within that range in some types is a
problem, particularly when char-
acteristies can change with age. Ex
cept for unusual cases where high
output level is required, this char-
acteristic is not a problem since even
rtbbon microphones will supply level
that permits a tolerable signal-to-
noise ratio, the noise in this case be-
ing the thermal noise of the first
specch amplifier tube. But by far
the most significant characteristic
produced by present-day micro-
phones, as far as applications arc
concerned, is the polar pickup pat-
tern produced. Providing the most
desirable pickup pattern for a given
appheation along with uniform re-
sponsc characteristics, high outpul
level, convenient physical size and in
herently rugged construction would
indeed provide the operating engi-
reer with instruments that would fa-
cilitale use on the routine tasks and
solve problems on the difficull ones.

Past Developments

Twenty-five years ago, broadcast
studios had reached an important
point in their evolution. Studio
broadcasting was beginning to be

Figure 2. The condensor microphone
followed the carbon type and pro
vided many advantages in fidelity.

Figure 3. The velocity microphone was

introduced in the early thirties and

gave the industry high quality with a
versatile, simple to use mike.

15



truly an art. The quality of both
transmitting and receiving equip-
ment had been rapidly improved
through the years. Acoustical treat-
ment of studios was recognized as a
prime necessity and the ground work
for the fine studios of today was be-
ing laid.

Broadcasters had lived through
the days of the bulky, inherently
noisy carbon microphones which
made audio modulation possible butt,
as receiving equipment improved,
realistic  reproduction nmpossible.
(Fig. 1) Introduction of the dynamic
loudspeaker in the late twenties ac-
celerated the need for improved
studio teclinique.

The first microphone that provid
ed a significanl improvement over
the carbon was the condensor micro-
phone which solved many problems
and won it immediate acceptance.
First, it was not subject to internal-
ly-generated noise, as was the car-
bon. Distortion was far lower and
range responsc was greatly extended.
It was possible for the first time to
really apply the fundamentals of
acoustics to the design of a micro-
phone, using damping of the dia-
phragm and case design to obtain
desired characteristies. Many of the
first fine musical programs were
broadcast using condensor micro-
phones in the studio. The improve-
ment in recording was cqually re-
markable and the early record play-
ers utilizing electronic audio ampli-
fiers had appeared lo take advantage
of these improvenments,

Yet, despite the long step forward,
the condensor microphone of that
day was doomed to a relatively short
life. While the microphone itself was
small, it was a very high-impedance
device and had to be used with a pre-
amplifier only inches away in order
to overcome drastic losses and pre-
vent slray induced noise pickup.
This resulted in several configura-
tions all of which were bulky, to say
the least, since they had to house one
or two tubes and batteries. (Kig. 2)
They were not reliable and often be-
came intermittent without provoca-
tion. Improved receiving equipment,
rapidly growing popularity of re-
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Figure 4. Construction details of a typical velocity microphone.

corded music and sound motion pic-
tures all demanded an improvement
in the vital sound pickup device.
And they got it in the early thirties
with the introduction of the first fine
studio microphone, the long-popular
velocity or ribbon type. (Fig. 3).

The veloeity microphone is inter-
esting from the aspect that il is an
ingenious application of the simple
idea that a voltage is generated when
a conduetor is moved through mag-
netic lines of force. In this element,
the ribbhon, made of very thin, cor-
migated aluminumn, acts both as a
diaphragmm and as the electrical con-
duetor. Suspended in a strong mag-
retie field, the slightest movement of
the ribbon induced a voltage in it
which could be taken off its ends hy
lcad wires and amplified.

The simplicity of this design led to
greater reliability and immediate
popularity in all fields. No tubes to
fail, no batteries to replace, it could

be fed through long or short lines to
the studio console. Frequency range
response of even the early velocity
microphones exceeded the require-
ments of associated equipment which
then transferred the need for in-
provement lo the reproducing equip-
meul.

The velocity microphone was an
outstanding development hecause it
provided solutions to many existing
problems. This was true both in and
outside the broadcasting field. It
widened the frequency range, it pro-
vided reliability, it was easy to use
and significantly, it added a new di-
mension to all audio pickup tech-
niques—that of directional control of
sound pickup.

Up to this time, all microphones
had been essentially non-directional.
They picked up sound regardless of
direction. No control at the micro-
phone was possible to prevent pick-
up of reverberation or echo and any

BROADCAST ENGINEERING




mterferring noise was picked up
without significant attenuation. The
ouly control was acoustical treat-
ment of the studio ilself and in the
carly days of broadecasting, studios
were known as “dead rooms” be-
cause of the great amount of absorb-
ent material needed to line the walls,
floor and ceiling. Because of this,
voices tended to be “boomy” and
music lacked the realistic crispness
or “‘presence” so vital to realistic re-
production.

The velocity microphone added
this important conltrol making it no
longer necessary to drape a studio
with yards of mouk’s c¢loth and the
first steps were laken toward the
medium-live studios of today.

As can be scen from IFigure 4, the
velocily microphone reacts only to
sounds originaling in fronl of or be-
hind the microphone proper. The
flat ribbon and the baffle effect of
the pole pieces prevent the advanc-
ing sound pressure wave from reach-
ing the tfront and back of the ribbon
simultancously. The driving force
acting on the ribbon is supplied by
the difference in pressure between
any two points in the sound wave.
Since the velocily microphone oper-
ales on this difference in pressure on
opposite sides of the ribbon, it 1s
sometimes called a Pressure Grad-
ient microphone. The lerm Velocity
microphone comes from the fact that
ribbon movement is approximately
proportional to the veloeity of air
molecules in the advancing pressurc
wave.

This microphone represented a
great step forward and forced 1m-
provements all along the way. Yet,
it had its shortcomings. To operate
properly, large magnets had to be
used, leading to a necessarily large
case. Use of smaller magnets and
tiny ribbons in later yvears removed
the problem of size in some models,
but substituted the problem of low
level at a time when demand called
for higher output to provide better
signal-to-thermal noise ratios. Ex-
tended and uniform range response
required the ribbon itself to be ex-
tremely light and compliant. This
made the velocity tvpe an indoor
microphone only, since the slightest
breeze was sufficient to overdrive the
ribbon eausing non-linear movement
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and even collision with the pole
pieces. The housing that protected
the assembly had to be open on all
sides and usually consisted of per-
forated metal or a formed screen. As
a result, aceidental mistreatment -
variably led to damage to some part
of the microphone.

Although the corrugated ribbon il-
self was extremely light, in time it
tended to sag, causing changes
frequency response and problems of
nonuniformity between unils. Yet,
despite these problems, the velocity
solved more than it presented and
quickly became predominant, gain-
ing a following among artists and
engincers altke that Lo some extent
still exists.

As mentioned, the ecarly carbon
microphones were nondirectional—
they would pick up sound regardless
of the direction of origin. When
broadcasts were made outside the
studio and acoustics were poor or
hackground noise was high, the sig-
nal quality suffered and could not be
improved by any known means, The
condensor microphones that followed
displaved the same characleristics
and suffered in like manner. The
velocity, however, produced a bi-
polar pattern, Picking up sound orig-
inating principally from the front
and back of the microphone and can-
celling that which entered from the
sides, it reduced room reverberation
by a factor of 6624 per cent. Simply

€ BIDIRECTIONAL
RIBBON ELEMENT

DIAPHRAGM

NONDIRECTIONAL

T

DYNAMIC ELEMENT

DUAL ELEMENT CARDIOID MICROPHONE

Figure 5. The above drawing shows how a bidirectional ribbon element and
nondirectional dynamic element are combined fo produce a directional car-
diod pattern.
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by positioning the microphone prop-
erly, the effects of poor acoustics
cculd often be completely overcome.

The propertics inherent in the
velocity microphone first  demon-
strated the greal value of directional
characteristics and advanced the
state of the broadeasting art. Yet,
as time went on, it was found that
on many applications, particularly
where large rooms, anditoriums and
theatres were involved, sound pickup
at the back of the microphone was
undesirable. The need became ap-
parent for a microphone which was
sensitive only to sounds originating
i front of it and which would cancel
sounds from behind. The unidirec-
tional microphone was the next logi-
cal step in microphone development
and when il appeared, it took many
forms and entailed far more engi-
neering ingenuity than had vel been
seen.

In the mid-thirties, dynamic micro-
phones began to appear in broadcast
studios. These were invariably non-
directional types and had the advan-

tage over the velocity of ruggedness
and relalively small size. Quality,
Lowever, was poor and these carly
units were relegated to station an-
nouncing and remote pickup appl-
cations. This tvpe element was 1o
play a part later on in the develop:
ment of unidirectional microphones.

In the search for a practical uni
directional microphone, engineers
found that the circular polar response
charl of the nondireetional micro
phone could be superimposed on the
bipolar response chart of the velo-
cily mierophone and adding the two
together algebraically, a heart-shaped
or cardioid palttern resulted. This
was quile easily done on paper and
the idenlical procedure was carried
into practice. A nondirectional micro-
phone clement was counccted in se
ries with a bidireetional element hav
ing lhe same outpnt level so that
sounds arriving on the front axis of
these clements added naking the
microphone asscmbly very sensitive
when positioned toward the source
ol sound. Sound arriving from the

Figure 6. A wide range nondirectional professional microphone.

back, however, moved the bidiree-
tional clement in the opposite diree:
tion to the nondirectional element
and the output from one cancelled
the other.

The tvpes of generating elements
were incidental as long as their polar
characteristies were such that one
was nondirectional and one was bi
divectional, Early cardioid miero-
phones utilized a conventional velo
cily element connected in series with
aunother ribbon element which was
enclosed behind the ribbon to form
a nondirectional element. Later mod
els used a ribbon and a nondirec-
tional dvnamic unit. (Sec Figure 5).

Froimn this point on, many types of
cardioid microphones were developed
using a variety of systems to obtaiu
the unidirectional pattern. Some in-
cluded dual elements such as those
deseribed  above.  These required
careful matching of the two elements
so the output of one was cqnal to
the output of the second and com-
plete cancellation would result from
sound arriving 180° off axis. Any
change in the characteristics of cither
eienent upsct this balance resulting
in something less thau a cardioid
pattern. To overcome this problem
various syslems were devised using
a single element. All used a time
delav or acouslic phase shifting de-
vice which in some microphones took
the form of a labyrinth and in others
it was a diaphragm of compliant
malterial placed at the rear of the
main diaphragm and connected to it
by a cavily.

The significance of the cardioid
microphoite was in the fact that it
again advanced the state of the art
by solving problems. Under studio
conditions, it was possible lo increase
working distance almost twice thal
permitted by nondirectional micro-
phones. Random noise and reverbe-
ration were decreased by a factor of
6624 per cent which solved many
studio problems and improved the
quality of remote pickups where lit-
tle or no control of acoustics was
possible.

The many applications on which
cardioids were used revealed severe

BROADCAST ENGINEERING
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Figure 7. Shown above is the construction of the Variable-D cardiod microphone.

mechanical and electrical shortcom-
imgs. The case, as with the velocity
type, had to be transparent to sound
pressure which again made the phys-
ical structure inherently fragile.

Quite often, the phase shifting de-
vices used generated resonances
which resulted in undesired, peaked
response. In some cases, the micro-
plione provided a cardioid pattern
only in limited portions of the audio
spectrum, being bidirectional or even
nondirectional, throughout the re-
mainder. The shortcomings of the
ribbon type generating element were
carried over into all cardioids in
which they were used.

The initiation of television broad-
casting in the vears immediately fol-
lowing World War II put new, great-
er demands on all equipment and
particularly on microphones. In a
very short space of time, completely
new techniques and equipment had
to be developed. In this period the
nondirectional dynamic had reached
the point in quality, in small physical
size and in extreme ruggedness where
it quickly became popular. Its forms
-aried from the long, slender desk
and handheld types to the miniatur-
ized lavalier worn on a neck cord.
These microphones are highly de-
pendable and easy to use. Their
quality as studio microphones sur-
passed their predecessors regardless
of structure . . . carbon, condensor or
velocity. (Fig. 6).

In the mid-fifties, another type
cardioid microphone appeared utiliz-
ing a single dynamic element which
overcame the shortcomings of previ-
ous tvpes. This highly developed
unit utilized a serics of three phase-

November, 1959

shifting tubes of different lengths to
provide a constant cardioid pattern
throughout the range of the micro-
phone. The result was that of a sin-
gle tube that instantaneously ad-
justed its own length to provide a
cardioid pattern for the frequency of
sound being picked up. The physical
design allowed extreme ruggedness
and the limitations imposed by rib-
bons were eliminated. One long-
standing problem with ribbon micro-
phones was accentuation of low fre-
quencics, or bhoominess, caused when
working close to the microphone.

I 4
Figure 8. Professional Variable-D Cardi
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This proximity effect for practical
purposes was climinated in the devel-
opment of the Variable-D cardioid.
(Figs. 7 and 8).

More recently, a development has
taken place on a highly directional,
wide range dynamic line microphone
which promises to solve many prob-
lems now prevalent in the industry.
Complete details of this unit will be
covered in a succeeding article.

At the present time, frequency
range response and control of that
response for special applications is no
lenger a problem. Many of the lim-
ilations of the fine microphones of
the past have been designed away.
Wide range, high qualily nondirec-
tional and cardioid microphones ar«
available on today’s market at mod-
est prices.

The significant tool, then, in choos-
ing or using a microphone on a given
application is ils polar response. Suc-
ceeding articles will discuss micro-
phone techniques and use of their
polar response.

i i - :
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. Centrolized control panel including metering of audio,
video, controi track and master erase heads

2. Better than 36 db video signal-to-noise at wide band-
width video

3. Cuadrature delay lines, record and playback

4. Built-in picture monitor cnd oscilloscope with push-button
szlection of signals

5. Continvously variable winding speed
6. Foot-switch on reel brakes for easy tape threading
. Air lubricated tape guides

Lon’t settle for less than the best. See your RCA
Representative, or write to RCA, Dept. YE-22,
Building 15-1, Camden, N. J. In Canada:
§ ~ RCA VICTOR Compary Limited, Montreal.
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ANOTHER WAY
RCA SERVES
BROADCASTERS

THROUGH
ELECTRONICS

Electronic Quadrature
Best Picture in Seconds!

—PLAY ANY TAPES AS THOUGH MADE ON_

AN ADVANCED RCA TV TAPE RECORDER!

Electronic quadrature adjustment, as offered by
the RCA TV Tape Recorder, assures the best
picture alignment in seconds, even in playing
back tapes made on recorders without the ad-
vantages of RCA precision circuitry.

Two sets of four precisely adjusted electrical
delay lines are provided, one set of which is used
during the record operation, the other during
playback. Once set, the record delay lines need
not be changed until a new headwheel panel is
installed in the machine.

The playback delay lines may be used at any time

. Space-saving rack mounted design
9. Four channel video equalizer
10. FM deviation meter

11. Coarse and fine adjustment of control track phase with
full 4-track range

12. Simultaneous playback of program audio and control
track during record

13. Playback tape speed control for synchronization of two
or more machines

14. Tape footage indicator

a tape exhibits quadrature errors in playback.
The appropriate tap switches are adjusted until
horizontal displacement is corrected. All correc-
tion is accomplished quickly, during operation
of the machine. And adjustment for record error
can be made within a very few seconds after
playback starts.

A tape recording can be made on an RCA
machine with much more accuracy than with a
machine that is adjusted mechanically. That’s
why we say, “For the picture of pictures, tape
it RCA and play it back on an RCA TV Tap
Recorder.”

15. Complete cue channel facilities
16. Calibrated control for measuring remaining video head life

17. Automatic control of shoe positioning for protection
against skewing in pictures

18. Balanced shoe adjustment For protection against scallops
in picture

19. Provisions for accurate tape splicing

20. Master erase head

21. Precision reel hubs for long bearing life

RADIO CORPORATION of AMERICA

BROADCAST AND TELEVISION EQUIPMENT - CAMDEN, N.J.

www.americanradiohistorv. com



A PRACTICAL APPROACH TO GOOD AUDIO

Each component of the audio system must meet the required specifications

since the over-all system response is limited by the poorest component.

L\' tiis discussion no allempt 1s
made to deal with specific problems
of any particular audio system, but
rather a general procedure for de-
veloping a good over-all system is
described. At the presenl time when
so much emphasis is being placed
upon sterco, multiplex, and high fi-
delity, we have a tendency to neglect
“Just plain” good audio. This situa-
tion is particularly lrue with AM
broadcast stalions and should be a
very real concern for them, since the
public 1s becoming more aware of
good sound.

In AM broadeasting certain stand-
ards are established by the FCC and
NAB. The problem is how to meet
these standards in the most praclical
and in many cases the most econoim-
ical way. Speaking of economics,
this article generally pertains to
small and medium size stations, since
in most instances the larger slations
are equipped with a well integrated
over-all system.

The old adage “a chain is no strong-
er than its weakest link” can well be
applied to an audio system. There
is no poinl in having a program am-
plifier, limiting amplifier, and trans-
mitter capable of giving good fre-
quency respouse and good dislortion
and noisc characleristics, say from
30-10,000 cycles, if a microphone or
turntable preamplifier capable of
only 100-5000 cycles response is
placed in the system.

The point is, regardless of how
good or poor your audio system may
be, vou should maintain a system
balance. In this article when system
specifications is mentioned, we will
be using minimum FCC equipment
performance requirements as a basis
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for our remarks. However, minimum
FCC audio performance standards
are nol very high when compared to
the performance capabilily of the
audio equipment and transmilters
on the market today. So, it becomes
increasingly important for every sta-
lion engineer and manager, to strive
to exceed these minimum FCC stand-
ards as nmuch as possible with his
exisling equipment and look ltoward
improving his system performance as
new cquipment is added.

Microphones

The microphone is probably the
most fragile piece of equipment in
use in a radio station, although in
recent vears they have been rugged-
ized Lo the extenl that they can take
a lot of punishment. The selection
of microphones is dependent upon
usage and facilities. If the station
has studios with excellent acoustic
qualities and broadcasts numerous
live musical programs, a good qual-
ily microphote is necessary. Perhaps
one with a uniform response from 30-
15,000 cycles in the high price range
would be desirable.

On the other hand if the studio
acoustics are “Just average” a micro-
phone with a uniform response of
40-10,000 cycles in the medium price
range would be adequate. The latler
condition apparently being prevalent
in many of the small and medium
size stations.

Generally speaking, microphones
ol the moving coil or pressure lype
in the medium price range are the
most practical. This type microphone
can readily be used in studios or on
remole broadcasts, is not bulky In
size, and is more rugged than the
ribbon types.

Turntable Pick-Ups and Arms

In recent vears the industry has
been flooded with new innovations
and principles in pick-up cartridge
and arm design. Much thought and
effort has been pul into this phase of
the audio system by many design
engineers and companies. All of this
advancement is very good with the
exceplion that it leaves usina dilem-
ma as to whal particular equipment
to select.

For broadcast use a professional
tvpe arm and cartridge is preferred
and is the least expensive and lrou-
blesome in the long-run. A low im-
pedance carlridge working into a low
impedance equalizer ahead of a good
preamplifier is a logical sequence.

Another point to keep in mind is
the stylus pressure on the disc. With
microgroove recordings in predom:
inate usage, a low pressure one mil
type arm and stylus is essenlial in
order to protect the life of these fine
groove recordings.

With standard groove recordings
remaining in much use at 33 RPM,
and quile a number of 78 RPM discs
still available, the most practical
method of gelting quality reprodie-
tion and at the same time preserving
the life of the discs scems to be the
use of two arms and cartridges for
cach turntable. One for microgroove
and one for standard recordings, This
svstem is preferable over the single
arin with turn-over cartridge or sty-
lus, chiefly because it is more fool:
proof and rugged.

With the rather abrupt mtroduc-
tion of 45 RPM microgroove record-
ings, many slations were caught in
the “squeecze” and were forced to
resort to the use of light home and

BROADCAST ENGINEERING



FOR AM BROADCASTING

By ROBERT J. HENDRICK*

semi-professional lype turntables.
These light turntables are adequate
for strictly emergency use but are
certainly not desirable for hard day
to day service in a broadcast station.
Their performance does not meet the
requirements for rumble rating,
speed tolerance, mechanical rugged-
ness, or case of operation.

In selecting a turntable a three
speed professional lype turntabl
with a heavy duty hysteresis motor
should be used as the standard
cquipment. Lighter, lower priced
turntables may be used as emergency
or stand-by units.

Pre-Amplifiers

As a link in the chain of our audio
svstem, the pre-amplifier, whether it
be a microphone or turntable pre-
amplifier i1s a very unportant unit,
since it amplifies comparatively weak
andio responses. A good pre-ampli-
fier gets the weak audio signals off
to a elean start and thus poor audio
all the way down the line is avoided.

In the selection of pre-amplifiers,
standardization and system balance
15 again emphasized. Many installa-
tions use the same type pre-ampli-
fier for microphone, turntable, and
in some instances fixed remote and
low output line amplificrs. Of course
some compensation for impedances
and levels must be taken care of with
balanced H type pads. The advan-
tage of using a standard unit for sev
eral applications is interchangeabil-
itv and more spare units available
in case of failure, also the investment
can usually be reduced considerably
by utilizing a system of this type.

Another alternative which shonld
always be considered in a new in-
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Audio equipment which must
be carefully chosen, installed,
and maintained to achieve
good audio includes:
MICROPHONES
TURNTABLES AND PICKUPS

TAPE RECORDERS
CONSOLE

AMPLIFIERS

PROGRAM LINE
EQUALIZATION

WIRING

stallation and replacement of equip-
ment in old installations is the plug-
in type pre-amplifier units. These
units can be mounted in standard
19-inch relay racks or they also come
in desk type units in consoles. In
cither case they require little space
and provide accessibility and inter-
changeability.

Program Amplifiers

Program amplifier i1s a somewhat
broad classification, since it may be
any amplifier which carries the pro-
gram material transmitted by the
station. However, as a rule the am-
plifiers meceting these requirements
i most installations are the program
amplifier associated with the control
room cousolette or the himiting am-
plifier, which may double as the
main program amplifier in some sla-
tions.

In both instances these amplitiers
play an important role in reaching
our goal of acceptable audio for
transmitting. Generally speaking
these units, as well as the equipment
mentioned previously should be pro-
cured from a reputable broadcast
cquipment manufacturer, rather than
use a makeshift amplifier or compo-
site equipment, which keeps station
engineers busy in order to barely get
the system past minimum perform-
ance requirements.

Wiring

Since a lengthy discussion would
be required to adequately cover this
subject, we shall merely mention the
“high points”. Good studio and con-
trol room practices should be fol-
lowed throughout the installation.
Use good quality shielded audio and
microphone cable, keeping the low
level and high level audio cireuits

well spaced. Where jack strips are
used be sure to carry the shield con-
nections all the way through and se-
lect your ground points so as to min-
imize ground loops, which are a
source of trouble in many installa-
tions.

Telephone Line Facilities

Stations having transmitters re-
mote from the studios require tele-
phone line service. As with our other
audio equipment these lines must
ntect the minimum performance re-
quirements. Except for very short
lines, these program loops must he
equalized to meet the audio perform
ance characteristics of our system.
The teleplhione company will properly
equalize and maintain the lines or if
vour station has the necessary equip-
ment you may equalize vour own
program loop. In any event be sure
your program line is properly equal-
ized or the quality of your entire
audio system may be seriously im-
paired.

Summary

In summarizing we have not gone
into the requirements which are nec-
essary to achieve the ultunale in
broadcast station audio systems, this
goal will always remain a challenging
assignment for the engineering per-
sonnel of each station.

Whether your audio system “just
meets” minimum FCC requirements
or far exceeds these specifications,
the nced for a well balanced, well
inlegrated over-all system is again
emphasized. Remember, just one
piece of equipment improperly placed
or with undesirable characteristics
can upset the effectivencss of your
entire system.

#1424 Nutwood Ave., Bowling Green, Kentucky
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THE LIFE OF A WIFE
OF A BROADCAST ENGINEER

By PROF. OSCAR VAN DER SNIKRAH

AFTER several vears of exhaustive
research, we are now aulhorized to
make public the findings of a nation-
wide survey into the personal affairs
of broadcasl cngineers. This survey
was conducted by our organization
under a special commission from a
retired eccenlric millionaire who
prefers lo remain anonymous.

The original purpose of the sur-
vey was to gather information that
would promole the continuation of
this rapidly becoming extinct species
of Homo sapiens. It was felt that
duc to automation, remote control,
elc., the race was dying out.

In examining the various methods
under which nmost surveys have been
conducted in the past, it was de-
cided to adopt entirely different pro-
cedures since the normal survey is
merely a sample and does not re-
fiect the truc conditions. Therefore,
we set out on the long task of mak-
ing a 100 per cent complete survey
so that no facts would be lost by
chance.

Although it is beyond the scope
of this paper, the methods we adopt-
ed should be mentioned briefly.
First, our survey was conducted on
a highly secret basis so that the true
answers would not be clouded with
emotional feelings. Secondly, we
conducted our fact finding mission
by contacting the wives and fam-
ilies of the broadcast engineers in-
stead of making a direct approach.
It is obvious the true nature of the
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subject was more honestly reflected
in this manner. Posing as Fuller
Brush Salesmen or other f{ypical
door lo door vendors, our agents
were able to gain entry into the pri-
vacy of the home and get the real
inside facts.

In spite of the fact that a great
deal of information gathered is still
heing processed by electronic com-
puters, our sponsor agreed to this
report of preliminary findings sinee
the survey is now 97 per cent com-
plete. All of the trends have heen
eslablished to the point where addi:
tional information still heing proc-
essed could not affect the statistics
one way or another more than a few
per cent.

Even though the broadcast engi
neers proved to he a most unique
group of the population, this survey
took on an entirely different twist
after the first few months of fact
finding. It was discovered that the
distaff side of the broadcast engi-
neer’s life probably had more mate-
rial bearing on the habits of our
subject than the cngineer himself.
But, first, a report of some of the
gencral characleristics discovered;
the majority of the engineers were
married and had children, 93.7 per
cent were married and living with
their wives, 8.9 per cent were mar-
ried and living at the transmitter,
2.4 per cent were just living at the
transmitter.

The group as a whole had an

Typical "kitchen' experiment. In this
case the '"MISSISSIPPI MOOCH"
technique is being tried. The distortion
meter is first calibrated in the horizon
tal position, then tipped onto its left
side. Distortion measurements are im-
proved due to needle weight by at
least Il RCH.

average of 3.142 children per family.
Of the old timers the number of
grandchildren averaged 5.367 per
engineer. Here then is the first im-
portant factual discovery. There is
no truth, whatsoever, in the wide-
spread rumor that working around
strong R.F. fields has any physical
effects that would produce sterility.

Less than .2 per cent was report-
ed to be alcoholics.

None had ever appeared on relief
and 72 per cent of the families had
Ltwo cars,

At this point the survey would
indicate that the group is highly
sober and industrious. However, us-
ing the 100 per cenl penetration
method, certain aspects of the engi-
ncer’s habits were found to be uni-
versal.

The engineer’s wife appears to
have unique problems, separate and
apart from those associated with
any other group of professional peo-
ple. The first complaint was in re-
gard to the working habils of the
subjects. It showed that the wives
resented the fact that their engineer

husbands seldom worked normal
hours. They invariably worked

throughout the nights and, in addi-
tion to that, it was not uncommon
to have reports of working 60 to 100
hours per week. This, of conrse,
made home life abnormal. The sur-
vey further reveals that the wives
feel that their husbands are more
(Continued on page 38)
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MODERNIZE NOW

with a new

BAUER
CUSTOM AM TRANSMITTER

THE ULTIMATE IN ECONOMY AND DEPENDABILITY

All audio and R.F. tubes are remov- Vacuum variable tank condenser,
able from upper door. Each critical output circuitry, and accessibility of FB-1000-J
circuit is separately metered. components are shown,

FEATURES:

¢ TETRODE CIRCUITRY

* ONE TUNING CONTROL
* DUMMY ANTENNA

* NINE METERS

* UNATTENDED OPERATION
e COMPLETE ACCESSABILITY
* POWER CUTBACK

A Few of the Stations
Using BAUER Transmitters

WMAX—Grand Rapids, Mich,
KOSI—Denver, Colo.
KLIK—Jefferson City, Mo.
KFWB-—Los Angeles, Calif.
KEWB—Oakland, Calif.
KUTY—Palmdale, Calif.
KCVL—Colville, Wash.

Relays are in a dust-free location. Heavy-duty rectifier components, KMYC—Marysville, Calif.
All components and circuif terminals constant voltage filament transform- ::w%:'i‘;: ‘g:g‘:::s'ci‘l"i';f
are in convenient locations. er, and modulation transformer are KOHU—Hermiston, Ore.

mounted in lower compartment. KAGR—Yuba City, Calif.

AVAILABLE FROM ONE TO TEN KILOWATTS

FOR FURTHER INFORMATION WRITE OR CALL

P. O. Box 1101

A S b gt P M G A N e A P A e e N

ELECTRONIC MANUFACTURING CO, .
B el  SAN MATEO, CALIF.

PHONE: FIRES!DE 5.0897




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

CLEAR CHANNEL BROADCASTING IN
STANDARD BROADCAST BAND

Third Notice of Further Proposed
Rule Making

1. Notice is hereby given of further
proposed rule making in the above-en-
titled matter. For purposes of identifi-
cation the proceedings to be conducted
pursuant to this notice shall be desig-
nated as Part IIL. The proceedings here-
tofore conducted pursuant to the Fur-
ther Notice of Proposed Rule Making
(FCC 58-350) issued by the Commis-
sion on April 15, 1958, have been desig-
nated as Part II. The proceedings here-
tofore conducted pursuant to the order
issued by the Commission on February
20, 1945, by which this proceeding was
initiated have been designated as Part 1.

The Proceeding; Basic Questions
To Be Resolved

2. The basic question to be resolved
in the proceeding is what changes, if
any, should be made in the use of the
clear channels of the standard broadcast
band which are available by imterna-
tional agreement for use of the United
States. The Class T stations which op-
crate on these channels are designated
to render skywave (long range) service,
as well as groundwave (short range)
service. This permits them to render
wide-area service and thus reach exten-
sive land areas in the United States be-
yond the effective range of any other
classes of radio stations. The TUnited
States has Class I-A priority for 25 sta-
tions on 25 of the 39 channels on which
I-A priorities are recognized, and Class
I-B priority for 34 stations on 20 of the
24 channels on which I-B priorities are
recognized.’

8. Under the present rules, Class I-A
channels with two exceplions are not
shared at night by the Class I-A stations
with any other stations within the con-
tinental United States. The Class I1-B
channels are so allocated that the Class
I-B stations share the same channel with
one or more other United States sta-
tions and with foreign stations. Thus,
listeners are afforded a relatively high
degree of protection from interference in
reception of Class I-A stations and a
lesser, though substantial, degree of pro-
tection from interference in receiving
Class I-B stations, The skywave (long
range) service furnished by elear chan-
nel stations is the only nighttime stand-
ard broadcast service now available to
approximately 25.631,000 persons in an
area in the aggregate of about 1,725,000
square miles, which comprises somewhat
more than half the land area of the con-
tinental United States, with the excep-
tion of Alaska and Hawaii.
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4, The fundamental conflict in the
proposals for revision of the present
Rules on clear channel usage lies be-
tween sustaining or increasing the ca-
pacity of the Class I stations to render
wide-area service and increasing the
number of stations permitted on these
channels.

The April 15, 1958, Notice

5. The April 15 Notice (FCC 58-350)
invited comments on proposals to open
12 specified Class I-A channels for addi-
tional unlimited time assignments, to re-
serve for later determination proposals
tc increase power on the remaining
Class I-A channels, and to leave un-
changed the Class I-B channels listed in
Section 3.25 (b) of the Rules.

6. On five of the 12 channels pro-
posed for additional unlimited time as-
signments it was proposed to assign a
new directionalized Class I station and
require the existing Class I station to
directionalize, with corollary reduction
in service, with the result that each sta-
tion would afford mutual protection
from interference to the areas served by
the other. On the other 7 channels it
was proposed to assign unlimited time
Class IT stations in underserved areas.

Tentative Conclusions on the
April 15, 1958, Notice

7. Comments in response to the April
15, 1958 Notice were filed by some 60
parties and reply comments were filed
by about 44 parties. On the basis of the
comments which have been filed it is
shown that, although permitting the
licensing of additional stations. the pro-
posals would result in substantial reduc-
tion of the existing groundwave and sky-
wave service, with the result that sub-
stantial new “while arcas” would be cre-
ated in which no groundwave service
would remain available from any station
and that other areas would be reduced
in the number of serviees received from
four, three or two groundwave services
to a single groundwave service. In addi-
tion, substantial dislocations would ob-
tain of present skywave service which
would not be fully compensated by new
operations. Also, we note that, a sub-
stantial number of assignment counter-
proposals have been made which fail to
accomplish any substantial increase i
groundwave service to white areas. Ac-
cordingly, it appears desirable in light
of the comments to secure additional
data in response to a further notice be-
{ore procceding toward a conclusion of
the proceeding.

8. Although the Commission n its
April 15, 1958 Notice did not invite
comments on the question of increased

power for Class I stations, some parties
addressed themselves to it.” We do not
discount the fact that historically the
present power limit of 50 kilowatts was
determined in substantial measure upon
early radio equipment, whereas more
powerful transmitting apparatus has
now become readily available, the use
of which in the United States could sub-
stantially mcrease the signal strength of
the present nighttime skywave service
on the clear channels and thus generally
improve the signal-lo-interference ratio
thereof. We observe, however, as the
record clearly shows, that the scope of
the skywave service depends upon many
variables including the type of trans
mitting antenna and the varying at-
mospheric noise levels as well as the
broadcast station power. The record
shows that the most satisfactory present
skywave service does not necessarily
coincide with the strongest signal areas
but is instead realized in those geo
graphic areas, with relation to the sta-
tions, where the absence of interference,
ol signal fading, and of atmospheric
noise permits the use of optimum receiv-
or sensitivity for adeyuate reception. The
Commission’s Exhibit 109, herein, which
is based on the results of three Industry-
Government Committees, includes eri-

1The apparent summation of 63 channels (39
plus 21i) on which 1-A or I-B priorities are
recognized follows from the fact that on :three
channels (640, 1010, and 1340 ke) both 1-A and
I-I} priorities are recognized in different coun-
tries. The International Agreements designate
60 clear channels on which 1-A and T-B pri-
orities are delineated.

2The Committee on bBroadcasting of the Insti-
tute of Radio Kngineers published. prior to the
adoption of present rules. a report on ‘‘The
Clear Channel in American Broadecasting' in
which the following conclusions were reached
with respect to shared and clear channels. See,
e.g.. 21 Proceedings of the Institute of Radio
Engineers 5 (1933).

‘1. The field of the shared channel is to af-
ford broadcast service to important detached
centers of population, such as our cities and
large towns.

©2 The field of the clear channel is to af-
tford service to those vast intervening areas in
which the density of population is so low that
a broadeast service could not otherwise be sup-
ported and in addition to a single large center.’

The consequences of increasing the number of
shared channels at the expense of cleared chan-
nels are summarized in the report as follows:

““1, Decreasing the number of clear channels
by assigning additional stations (for nighttime
operation) to channels now used by only one
station at a time would have the effect of af-
fording additional services to certain localized
urban groups but at the expense of decreasing
the service to rural listeners and to those at
remote points.

<2 Inereasing the number of clear channels
at the expense of the shared channels would
have the opposite effect, assuming that assign-
ments for the stations thus displaced could not
be provided for on the remaining shared chan
nels.’

The principles thus stated in
applicable today.

1933 remain

3Qther parties indicated their desire to file
comments on higher power at such time as the
Commission invited updated coinments on this
mode of clear channel reallocation

BROADCAST ENGINEERING



SUCCESS OF “RADIANT RADIO KHJ”, LOS ANGELES IS CREDITED IN GREAT PART TO FAST, EFFICIENT OPERATION
OF MACKENZIE ELECTRONICS AUTOMATIC AUDIO FIVE-CHANNEL REPEATERS * F'requency 930 kilocycles, Los
Angeles is “Radiant Radio KHJ” « And “Radiant Radio KHJ” features a mew format...a format of fast,
extra-fast news, music, and information put into effect when KHJ changed over from being a key network
station to completely independent operation. The change was highly successful...made so by careful pre-
planning, by careful rehearsal before format change, and by the use of newly-developed instant cuing, and
instant-playing, tape machines manufactured by MacKenzie Electronics, Inc. + Mr. A. J. La Franeg, vice-
president and program director says...“Our programming, now made up of much smaller segments than
before, had to appeal to and hold our listeners. It had to be tight, bright, and fast. In the success we have
had we owe a great deal to the program repeaters manufactured by MacKenzie Electronics. They prevent
missed cues, fluffs, and retakes. They save us time p

and save us money, and have been of tremendous IT
help in smoothing out our operation’

HAD

Says A. J. La Frano
Program Director,
KHJ-Los Angeles

Mr. La Frano credits
MacKenzie Automatic
Audio Five-Channel
Repeaters for success
of new “‘Radiant
Radio KH)' format
of news, music, and’
information . . .

one of radio’s
smoothest, fastest
moving continuous
programming
operations.

e ———

ORK!”

Model 5CPB
Five-Channel Selective
Program Repeater.
Delivered as
illustrated, mounted
on a standard relay
rack pane! (8%’
high), complete with
self contained power
supply. Included with
each machine are
five magazines and
accessories. Price
$1,250 F.0.B.

Los Angeles.

Leasing available.

MACKENZIE 5CPB FIVE-CHANNEL SELECTIVE PROGRAM Demonstration

REPEATERS CAN ASSIST YOUR PROGRAMMING, TOO...
SAVE YOU WORK...SAVE YOU MONEY ¢ The MacKenzie
Five Channel Selective Program Repeater is designed
for use by Radio Broadcasting...Television...Film
and Sound Recording Studios...for playing of pre-
recorded ... spot announcements...station breaks...
Jingles ... music bridges and other program material
requiring precision cuing, with instantaneous...stop-
start operation. The 5CPB is a complete special effects
programming machine, housing 5 tapes, which will
increase the flexibility and efficiency of your opera-
tions, with no more missed cues...program failures

upon request.

Gentlemen,

] Please send me literature describing Model 5CPB Repeaters.

[ | am attaching my company calling card. Please send typical
“Air Check”” tape of KHJ Los Angeles operation.

..re-takes...or fluffs. Fast, easy magazine changes

provide hundreds of recordings at your fingertips. Name T w s m o =W
Tapes are quickly and easily prepared on standard Company. e
recording equipment. Dubbing, cue-marking, loading,

and splicing normally takes about five minutes. These ‘% Address_ -
machines save time and money. City State

DO YOU NEED THESE FEATURES? * Instantaneous Cuing
« Noiseless Operation  Rapid Magazine Changes (5 Seconds or
Less, Each) « Easy Preparation of Tapes (5 Minutes or Less, Each)
« Automatic Special Effects « Bright, Tight, Fast Operation

IF YOU DO, SEND COUPON TODAY!
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teria for three grades of skywave serv-
ice, grading off in quality with respect
to freedom from noise and interference.’
These are all based upon the percentage
of nights that radio service is realized
throughout the entire year and are thus
weighed down statistically by the per-
turbation of suminertime static, the at-
mosphierie noise resulting from the thun-
derstorms prevalent during the summer
wounths. Thunderstorm aelivily is vir-
tually absent during the winter months
according to data on the seasonal dis-
tribution of atmospherie noise.” which
shows reduction of approximately 19
decibels (nearly 100 times) during win-
ter months as compared to sunmmer. It
follows that in many arcas reception is
now generally noise-free and satisfactory
during winter although quite unsatisfac-
tory during summer—thus depressing
the grade of service on an annual norm
basis—and that an approximately hun-
dredfold inerease in power to five mega-
watts would be necessary during sum-
mer months to secure noise-free serviee
equivalent to that now available at the
existing power during the winter months.
However, nighttime conditions extend
for several hours more each day during
winter at most latitudes in the United
States, than during summer. Thus night-
thue skywave signals are of maximum
quality at the time when maximum daily
use thereof can be made. Conversely,
during the long summer days, the day-
time groundwave service is, on balance,
of increasing significance. Already, ba-
sically free of station interference,
groundwave service during these hours
has been further augmented by the as-
signmenl of daytime stations in various
parts of the country for operation dur-
ing the hours between local sunrise and
sunset, and the assignment of increased
facilities to unlimited time regional and
local stations during these hours. As a
cumulative result, multiple groundwave
services are available during daytime
Liours in most areas and there is almost
no arca to be found within the entire
United Stales, excepling possibly Alaska
and Hawaii, wherein there is an absence
ol all service meeting the groundwave
serviee standards formulated during the
course of the proceedings herein.

9. These considerations in our view
offset to an extent the argumnents offered
in support of authorizing higher power
for Class 1 stations. However, before
reaching final decision on higher power,
we deem it appropriate to afford an op-
portunity for all interested parties to
submit such additional eomments and
data as will reflect ehanged conditions
sinee 1946 when the basic record on this
aspect of the proceeding was made.

10. During nighttime hours more than
half the land area of the United States
receives no groundwave service from any
stations. Termed “white area,” such is
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comprised principally of the rural and
smaller urban communities throughout
the U. S. As of May 1917, the total
amount of “while area” was 1,802,665
square miles whichh amounted to 60.59
per cent of the total land area. Based on
the 1940 Census a population of 23,252,
000 lived in white areas. Between May
1947 and January 1957, fulltime stations
increased from 1,339 to 1,875. The de-
crease in white area, however, has nol
been significant. The January 1957
white area totals 1,725,095 square miles
which represents 57.99 per cent of the
total land area. The population residing
therein has inereased to 25,631,259,
With reference to geographical distribu-
tion, while the bulk of sueh avea (748
per cent) is located west of the Missis-
sippi River the bulk of the 1957 popula-
tion residing therein (18,277,835 or 71.3
per cenl) lives east of the Mississippi
River. None of the figures include
Alaska or Hawaii. A map of the popu-
lation distribution according to the 1950
Census is attached as Appendix A.

1. Principal arcas with no ground-
wave service during nighttiine hours are
located in northern New England, in the
more mountainous regions of the Middle
Atlantic States, throughout the South,
in the northernmost part of the Great
Lakes Area, within the great plains, and
in many mountainous arcas of the West.
A map of nighttime groundwave service
is attached as Appendix B.

12. The April 15, 1958 Notiee stated
that there are severe limits on the possi-
bilities for reducing white areas by
creating new groundwave coverage from
new or expanded standard broadcast
stations. This limitation is essentially
hasie due to the necessary limitation on
the number of channels available for
standard broadeasting and the disrup-
tive interference which occurs in such
great areas when two or more stations
transmit during nighttime hours on the
same frequency at the same time. Sat-
isfactory reception in the presence of
interference s limited lo those areas
sufficiently close to a transmilting an-
lenna to receive a signal strong enough
to buffet out the ambient interference
on the channel. Tt has been ascertained
that the service area Lo interference area
ratio (area efficiency) of the generally
shared  (regional) channels is less than
one per cenl, despite the usc of direc-
lional antennas to minimize interfer-
ence among stations. Thus we conclude
that we should limit our consideration,
with respect to a sharing of the clear
channels, lo the assignment of new sta-
tions i specifically delincated  geo-
graphical areas whieh could be deter-
mined upon the basis of need for the new
or additional serviee and availability of
an assignment lo that area with mini-
mum impact on the existing service un-

der the service and interference criteria
of Part I hereof.
The Further Proceeding

13. In this part (Part IIT) of the pro-
ceeding the Commission will give con-
sideration to two matters. [First is
amendment of the Rules so as to provide
for the assignment of new Class II sta-
tion on cach of the frequencies listed in
Tuble T attached hereto. Each new Class
IT station on these frequencies would be
licensed within a prescribed geograph-
ical area; viz., within a specified state
or within one of two or more jointly
specified states as set forth completely
in Table I below and also shown on the
map attached heveto as Figure I.° The
Class I stations now licensed to operate
exclusively in the United States on these
channels, listed in Table T, would con-
tinue lo operate with 30 kilowatts of
power but would share operation on the
channel with one newly licensed station
located in the designated area. Eaclh new
station licensed under the amended rule
would be required to install a direetional
antenna,” designed to control the diree-
tion of radiation of cnergy in order to
provide a satislactory degree of protec-
tion from harmful interference to the
existing service in the United States on
these channels. In order to secure maxi-
mum coverage by the new station, each
new license would authorize operation
with not less than 10 kilowatts of power.

14. The operations of KFAR, TFair-
banks, Alaska, on 660 kilocyeles angd of
KOB, Albuquerque, New Mexico, on 770
kilocycles are deemed to meet the cri-
teria of this notice for purposes herein,
with no additional assignments on these
two channels. These are the two excep-
tions concerning channels listed in para-
graph (a) of § 3.25, to which reference
is made in an above paragraplh.

15. In the case of each of the 23 re-
maining channels, some portion or all of
the state or states seleeled for the new
Class 11 assignments is more than 1,250
miles distant from the existing Class 1
station on the channel. Under this eri
terion there follows, from the geograph-
ical distribution of the existing Class I
stations, the suitabilily of a greater num-
ber of channel assignments in the west.
crn states as compared with the central

1 Skywave service of a clear channel station,
under Exhibit 109, is considered to he limited
bv the noise from electrical apparatus to the
250 mierovolt per meter contour in rural areas
(Para. B3(c)(5) and to 0.5 millivolt per meter
contour in urban areas (Para. I of Exhibit 109).

5Nopise is highest in summer and lowest in
winter at temperate latitudes; varies with fre-
guency, decreasing with increasing frequency,
and varies with geographic location, highest
levels being encountered in equatorial regions
and the lowest levels in the polar regions.
worldwide Radio Noise Levels Expected in the
I requeney Dand 10 Kilocycles to 100 Mega-
cveles: National DBurean of Standards, NBS
Circular 357, August 1955.

8Kiled as part of the original document,

71CC, Office of Chief Engineer, Technical Re-
search Division, T.R.R. Report 1.2.7. September
6, 1957: Suppression performance of directional
antenna systems in the broadcast band
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states, and in the central states as com-
pared with the eastern states; thus other
factors being equal, the easternmost
state or group of stales suitable under
the eriterion is indicated on Table I and
Figure I in each instance. Consideration
has also been given to: (1) The need for
protection of foreign station coverage, in
accordance with the North American
Regional Broadeasting Agreement and
the Agreement between the United
States of America and the United Mexi-
can States concerning Radio Broadcast-
ing in the Standard Broadeast Band:
(2) the neced for adjacent channel in-
terference protection; (3) the selection
of a state or states in which the par-
ticular channel could be assigned amny-
where within a wide area rather than
in only a few limited locations; (4) the
avoidance of adjacent channel assign-
nients in adjacent states or in adjacent
groups of states, to avoid interdepend-
ence between new assignments in adja-
cent regions; and (5) the placement of
the new assignments in many states
rather than multiple assignments in a
few states.

16. There are indicated in the maps
attached as Exhibit C° examples of the
general impaet upon the present capac-
ity of the channels for skywave service
resulting from 10 kilowatt directional
antenna operation of new Class IT sta-
tions at centralized geographic locations
under Table I. These are included in the
notice for illustrative purposes only, to
show the general effect of the assign-
ments listed therein. They should not
be considered to constitute a determina-
tion that the capacity of these channcls
should be so delimited. A decision on
those issues in this proceeding relating
to sharing of channels, as indicated
above, will not be reached prior to our
determination upon  the other issues
lerein.

17. As stated above, the Commission
has decided to afford all interested par-
ties an opportunity, at this stage of the
proceeding, to provide comments and
data concerning proposals that clear
channel stations be authorized power
excess of the present maximum of 50
kilowatts. While the Commission is not
persuaded, on the basis of the present
record, that the authorization of higher
power would be in the public interest, we
defer final decision on the proposals for
higher power until we have an oppor-
tunity to review the entire question in
the light of updated comments and data.

18. All interested persons are invited
to file, on or before November 20, 1959.
comments concerning:

(1) The plan of assigning new unlim-
ited time stations o the clear channels
listed on Table I and reflected in Fig-
ure I, attached hereto.

(2) The use, by Class I-A clear chan-
nel stations, of power in excess of 50 kw,
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under any of the proposals of record in
this proceeding or any other proposals
which interested parties may desire to
submit. Parties desiring to do so may
incorporate by reference submissions
made heretofore in this proceeding.

Comments in reply to the original
comments may be filed within thirty
days from the last day for filing said
original data, views, or arguments. No
additional comments may be filed unless
(1) specifically requested by the Com-
mission, or (2) good cause for the filing
of such additional comments is estab-
lished. The Commission will consider
such comients prior to taking final ac-
tion in this matter. The requisite statu-
tory authority is contained in sections
4(i) and 808 of the Communications
Act of 1934, as amended.

19. In view of the comprehensive
nature of the procecding herein and the
desirability of concluding the proceeding
as soon as possible it is desired that
parties submit as much evidence as pos-
sible in the exhibits which they plan to
submit, All proposals and counterpro-
posals made in the comments should
supply specific data relied upon to estab-
lish the need for, and the extent of de-
sired new service which would be pro-
vided in the particular community or
communities affected; and the resulting
interference limitation arising therefrom
upon existing service through the con
fusions of the received signals.

20. In accordance with the provisions
of § 1.5¢ of the Commission’s rules and
regulations, an original and 1+ copies of
all statements, bricfs, or comments shall
be furnished the Commission.

TansLe I—NEgw Crass I Ux~xviaiten
Tiae AssiGNMENTS ON CLeEar CHANNELS

| Statein which Class
11 assignment
proposed

Channel| Existing Class 1
(ke) station

|
40 K1, Los Angeles ’ennsylvania or
|Maryland or Vir-

ginia or W, Virginia

650 | WSM, Nashville Montan:

660 | WNBC, New York [See par. above
650 [ WDMAQ, Chicago ldzho

700 | WLW, Cinecinnati  |Utah

720 | WGN, Chicago Nevada

750 |WSB, Atlanta Arizona

760 |WJR, Detroit Idaho

770 |WABC, New York |See par, above
780 |[WDBBIM, Chicago Nevada

820 |WBAP/WFAA,
Ft, Worth/Daltas
830 |WCCO, Minne-
apolis
840 |WHAS, Louisville
870 |WWIL, New
Orleans
880 WCBS, New York

Washington
California

|
Alaska
Oregon

No. or So. Dakota
or Nebraska

800 |WLS, Chicago Utah

1020 KDKA, Pittsburgh | New Mexico

1030 |wWBZ, Boston |Montanaor Wyoming

1040 | WHO, Des Moines |Oregon or Wash.

1100 IKYW, Cleveland Colorado

1120 |KMOX, St. Louis Calif. or Oregon

1160 KSL, Salt L.ake C. |No. or So. Carolina

1180 |[WI1AM, Rochester |\Wyoming

1200 |WOAI, San Antonlo |N. Y. or Vermont
or New Hampshire
or Maine

1210 [WCAU, Phila- Kansasor Nebragka

delphia orOklahoma

[F.R. Doc. 79-8035; Filed, Sept. 24, 1930;
8:40 a.m.]
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DAYTIME SKYWAYE TRANSMISSIONS
Miscellaneous Amendments

In the matter of promulgation of rules
and regulations and standards of good
Engineering Practice concerning Day-
time Skywave Transmissions of Stand-
ard Broadecast Stations, Docket No.
8333.

1. This proceeding was instituted by
a Notice of DPropoged Rule Making
adopted May 8, 1947, “to receive evi-
dence concerning the existence and ex-
tent of daytime skywave transmissions
of Standard Broadcast Stations and fo
promulgate whatever rules and regula-
tions may be necessary.” The purpose,
then, of this proceeding is to determine:

(1) The existence and extent of sky-
wave transmissions of standard broad-
cast stations during daylight hours;

(2) Whether, in light of the Commis-
sion’s basic allocation policies, stations
receive an adequate degree of protection
from such interference as may be caused
by daytime skywave transmissions;

(3) If they do not, whether the Com-
mission’s rules should be revised to ac-
cord additional protection from such in-
terference.

In March 1954 a Proposed Report and
Order herein was adopted, announcing
certain tentative conclusions which are
referred to below (sce FCC 54-333, 10
Pike & Fischer R.R. 1541) .

2. Section 303 (f) of the Act provides
inter alia that the Commission shall
“make such regulations not inconsistent
with law as it may deem necessary lo
prevent interference between stations.”
By this section, the Commission is dele-
gated the authority to determine the
extent to which stations shall be pro-
tected against interference, and. con
comitantly the authority to determine
the extent to which interference between
stations shall be permitted lo exist
This broad delegation leaves within our
discretion (subject to the always-present
criterion of the public interest) both the
determination of what degree of inter-
ference shall be considered excessive, and
the methods by which such execessive in-
terference shall be avoided.*

3. The present proceeding is eoncerned
with the standard broadcast (AM)
band, from 540 ke to 1600 ke. Whenever
two or more standard broadecast stations
operate simultancously on the same or
closely adjacent frequencies, each inter-
feres to some extent with reception of
the other. The extent of such interfer-
ence—which may be so slight as to be
undetectable at any point where either
of the stations renders a usable signal, or
may be so great as to virtually destroy
the service arcas of both stations—de-
pends on many factors, among the prin-
cipal ones being the distance between
the stations, their respective radiated
power, and, of particular significance
here, the time of day. Other factors

playing a part in the extent of AM serv-
ice and interference are the frequency
involved, the time of year, the position
of the year in the sunspot cycle, ground
conductivity along the transmission
path, atmospheric and man-made noise,
and others. With the existence of these
many factors, some ol them variable, it
obviously has never been and is not now
possible for the Commission to make as
signments of AN stations on a case-to-
case basis which will ensure against any
interference in any circumstances. Rath-
er, such assignments are made, as they
must be, on the basis of certain over-all
rules and standards, representing to
some extent a statistical approach to the
problem, taking into account for each
siluation some of the variables (e.g.
power and station separations) and av-
eraging out others in order to achieve
the balance which must be struck be-
tween protection against destructive in-
terference and the assignment of a num-
ber of stations large enough to afford
optimum radio service to the nation.
An example of the over-all standards
applied is the 20-to-1 ratio established
for the determination of that degree of
co-channel interference which is regarded
as objectionable. By this standard, it is
determined that where two stations op-
erating on the same frequency are in-
volved, objectionable interferenee from
Station A exists at any point within the
service arca of Station B where Station
A’s signal is of an intensity 1/20th or
more of the strength of Station B’s signal
at that point.

4. The 20-to-1 ratio for co-channel in-
terference embodies one of the funda-
mental  limiting  principles  which  we
must always take into account in AM
assignments and alloeations — that sig-
nals from a particular station are po-
tential sources of objectionable interfer-
cuce over an area much greater than
that within which they provide useful
service. A second fundamental principle
is that involved particularly in the
present procecding — the difference be-
tween nighttime and daytime propaga-
tion conditions with respect to the stand-
ard broadcast frequencies. This is a
phenomenon familiar to all radio lis-
teners, resulting from reflection of sky-
wave signals at night from the ionized
layer in the upper atmosphere known
as the lonosphere. All AM stations ra-
diate both skywave and groundwave sig-
nals, at all hours; but during the middle
daytime hours these skywave radiations
are not reflected in any substantial quan-
tity, and during this portion of the day
both skywave service and skywave in-
terference are, in general, negligible.

1The materla] which was for many years con-
tained in the Commission’s ‘‘Standards of Good
Engineering Practice Concerning  Standard
Broadcast Stations’’ was in 1955 incorporated
Into Part 3 of our rules, as § § 3.181 to 3.190
thereof.
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But during nighttime hours the skywave
radiations are reflected from the iono-
sphere, thereby ercating the possibility
of one station’s rendering service, via
skywave, at a much greater distance
than it can through its groundwave sig-
wil, and atl the same time vastly com-
plicating the interference problem be-
cause ol the still greater distance over
which these skywave signals may cause
interference to the signals of stations on
the sume and closely adjacent frequen-
cies. Because of the difference between
daytime and nighttime propogation con-
ditions, it has hecen necessarv to evolve
different allocation structures for day
time and nighttime broadcasting in the
AM band. with many more stations op-
erating during the day than at night.
5. It was recognized years ago that the
transition from dayvtime to nighttime
propagation conditions, and vice versa,
1s not an instantancous process, but
likes place over periods of time from
roughly two hours before sunset until
about two hours after sunset, and again
from roughly two hours before sunrise
until some two hours after sunrise. Dur-
ing the period of about four hours around
sunset, skywave transmission conditions
are building up until full nighttime con
ditions prevail; during the same period
around sunrise skvwave transmission is
declining, until at about two hours alfter
sunrise it reaches a point where it be-
comes of little practical significance.
Ilowever, in this case as elsewhere it
was necessary lo arrive at a single stand-
ard to be applied to all situations, rep-
resenting an averaging of conditions,
and thus to fix particular points in {ime
which would be considered the dividing
points between daylime and nighttime
conditions. It was determined that the
hours of sunrise and sunset, respectively,
should be used for this purpose. Ac-
cordingly, the 1938-1939 rules adopted
these hours as limitations upon the op-
cration of daytime stations. Class Il
stations operating on clear channels are
required 1o cease operation or operale
under nighttime restriclions beginning
cither at local sunset (for daytime Class
IT stations) or sunset at the location of
the dominant Class I station where lo
cated west of the Class IT stations (for
Imited-time Class H slations

The same restrictions apply after local
sunset in the case of Class IIT stations
operating on regional channels, which
after that time are required to operate
under nighttime restrictions in order to
protect each other. With respeet to
nighttime assignments, the degree of sky-
wave service and interference is deter-
mined by skywave curves (Figs. 1 and
2 of §3.190 of the rules (giving averag
skywave values. These eurves were de-
rived by an analysis of extensive sky-
wave measurement data. It was recog-
nized that skywave signals, beeause of
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their reflected nature, are of great varia-
bility and subject to wide fluctuations in
strength. For this reason, the more un-
certain skywave service was denominated
“sccondary” in our rules, as compared
to the steadier, more rcliable ground-
wave “primary service”, and, for both
skywave service and skywave interfer-
ence, signal strength s expressed in
terms of percentage of time a particular
signal-intensity level 1s exceeded — 350
percent of the time for skywave service,
10 percent of the time for skywave inter
ference.
Allocation Policies

6. As mentioned. the allocation of AM
stations represents a balance between
protection against interference and the
provision of opportunity for an adequate
number of stations. The rules and poli-
cies to be applied in this process of course
must be based on objectives which repre-
sent what is to be desired if radio serv-
ice is to be of maximum use to the na-
tion. Our objectives, as we have stated
many times, are:

(1) To provide some scrvice to all
listeners;

(2) To provide as many cloices of
service to as many listeners as possible;

(3) To provide service of local origin
to as many listencrs as possible.

Since broadeast frequencies ave very
limited in number, these objectives are

to some cxtent inconsistent in that not
all of them can be fully realized, and to
the extent that cach is realized. there is
a corresponding reduction of the possi-
bilities for fullest achicvement of the
others. Accordingly, the Commission
has recoguized that an optimum alloca-
tion pattern for one frequency does not
necessarily represent thie hest pattern
for other frequencies, and has assigned
different frequencies for use by different
classes of stations. Some +5 frequencies
are assigned for use primarily by domi-
nant Class [-A or Class 1-B clear chan-
nel stations, designed to operate with
adequate power and to provide service—
both groundwave and (at night) sky-
wave—over large areas and at great dis-
tances, being protected against interfer-
ence to the degree necessary lo achieve
this objective. In dealing with these
frequencies, the objective listed first
above—provision ol service to all lis
teners—was predominant; the other ob
jectives were subordinated to it. The
Class I stations on these clear channels
are prolected to their 0.1 mv/m ground-
wave contours against daytime co-chan-
nel interference. With respect to sky-
wave service rendered at night, Class
I.A stations are the only stations per-
mitted to operate in the United States
on clear channels specified for Class 1-A
eperation. and so render skywave service
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free from co-channel interference wher-
ever they may be received: Class I-B
stations are protected at night to their
0.5 mv/m 50 percent time skvwave con-
tours against co-channel interference.
Since the provision of skvwave service
requires adequate [reedom from inter-
ference only Class T stalions are capable
of rendering skywave service. But night-
time operalion by stations of other
classes of course enlails skvwave inter-
ference to groundwave service, interfer-
ence which is substantial unless sleps are
laken to minimize it.

7. With respeet to other frequencies,
these are designated as regional or local,
and assigned for use by Class IIT and
Class IV stations, respectively, stations
operating generally with lower power.
In the allocation paitern worked out for
these frequencies, the provision of long-
range service has to some extent heen
subordinated to the other two objectives
—assignment of multiple facilities, and
assignment of stalions in as many com-
munities as possible,

8. As mentioned, the primary alloca-
tion objective to be followed in the allo-
calion of stations on clear channels is
the provision of widespread service, free
from destructive interference. During
nighttime hours, because of the intense
skywave propagation then prevailing, no
large number of slations can be per-
mitted to operale ou one ol these chan-
nels, if the wide area serviee for which
these frequencies are assigned is to be
rendered satisfactorily by the dominant
stations which must be rchied upon lo
render i, Therefore, under our long-
standing allocation rules, on some of
these channels no station other than the
dominant (Class I-A) station is per-
mitted to operate at night. so that the
I-A station can render service, interfer-
ence-free, wherever it can be received.
On the remainder of the clear channels,
the dominant (Class I-B) stations are
protecled as described above. and the re-
latively small number of sccondary
(Class IT) stations permitted to operate
on these channels at night are required

to operate directionally and/or with re-
duced power so as to protect the Class
I stations. In the daytime, on the other
hand, since skywave transmissions is rela-
lively 1nefficient, it is possible to assign
a substantially larger number of sta-
tions on these channels. Additional
Class IT assignments for daytime opera-
tion can be made without causing de-
structive mterference to the Class T sla-
lions or to cach other, and by their
opcration provide additional service on
these channels and additional local out-
lets for a large number of communities.
Such additional daytime Class IT assign-
ments are appropriate il oplimum use
is lo be made of these frequencies, and
the Commission has over the vears made
a large number of them. Similarly, on
the regional channels many Class IIT
stations have been assigned either to
operate daytime only or to operate nighi-
time willr directional antennas and/or
lower power,

9. Essentially, the question presented
for decision in the present Daylime Sky-
wave proceeding 1s whether our decision
(in 1938-1939) to assign stations on the
basis of daytime condilions from sunrise
to sunset, is sound as a basis for AM
allocations, or whether, in the hLight of
later developments and new understand-
ing, skvwave transmission is of such sig-
nificance during the hours immediately
before sunset and alter sunrise that this
condition should be taken into account
and some stations required to afford pro-
lection lo other stations during these
hours.

The History of the Proceeding

10. The decision reached in 1938-1939
was made after the accumulation of a
large amount of data and thorough
study thercof. Since then, there has been
a notable increase in the number of sta-
tions and also the accumulation of addi-
tional data and the development of new
techniques for using it, leading to a
better understanding of propagation
phenomena. In 1917, affidavits were filed
wilh the Commission by various clear
channel stations alleging that extensive

interference was being caused to the
scrvice areas of these stations during
daylight hours, from Class TI stations
whose signals were being reflected from
the 1onosphere so as to create skyvwave
interference. These assertions were (he
basis of appeals to the United States
Court of Appeals for the Distriet of
Columbia, which in one case, on ihe basis
of the elaims, stayed the effecliveness of
it construction permit issued by the Com
mission. In the light of these complaints
and the inerease in knowledge, the Com-
mission recognized the need for a re-
evaluation of the problems arising dur-
ing lhesc transitional howrs. Accord-
inglv, in May, 1947 the Notice of Pro-
posed Rule Making in this procceding
was adopted. Hearings were held before
a Board of Commissioners in June, 1947.
Tin December, 1947 the Commission con-
solidated  this matter with the Clear
Channel proceeding (Dockel 67141) and
Oral Argument was held before the Com-
mission in both proccedings. In August,
1953 the Commuission severed the present
proceeding from Docket 6741,
The 1954 Report and Order, and
Subsequent Developments

11. On March 11, 1954, we adopted
herein a Proposed Report and Order and
Notice of Proposed Rule Making
Therein, we described at length the back-
ground and history of this matter. and
announced certain tentalive conelusions.
These may be summarized as follows:
(1) the record shows that skvwave trans-
mission during the transitional hours
before sunset and after sunrise is of
significant amount, and hence Class TIL
slations cause considerable interference
i some cases during these hours to Class
I stations operating on the same fre-
queney (the case of Station WCKY, Clin-
cinnati, was noled particularly); (2) it is
appropriate to consider correcting limi-
tations only with respeet to protection of
Class I stations, since the record com
piled herein dealt chiefly with interfer-
ence to such stations and since, further-
more, the reason compelling the read-
justment is the necessity of affording
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some service to all arcas and population.
This is a prinary objective in the alloca-
tion of Class I stations which are not
intended to be subjected lo cxtcensive
interference, whereas in allocation of
other classes of stalions other objectives
are of more importance and inlerlerence
is tolerated to a greater extent; (3) Class
I stations should be protected on the
basis of conditions as of sunset minus
two hours. further limitation on Class II
stations being too restrictive and this
oue representing a reasonable balance;
(+) such limitation should be coufined
to the period of two hours before sunset
«ud two hours after sunrise, and not ex-
tended through the remainder of the
daylight period, because any additional
protection during these lours is needless
and unwarranted; (5) the protection of
Class 1 stations against skywave inter-
ference during  these daylight  hours,
which is in addition to whatever protee-
tion is afforded by our present rules con-
cerning groundwave service and interfer-
ence, should be limited to protection from
co-channel skywave interference, since
any adjacent-channel interference at SS
minus 2 hours is so slight as not to re-
quire any protection rule; (6) with re-
spect to all hours of the day other than
the two hours before sunset and two
hours after sunrise, existing rules would
apply to assignment and the determina-
tion of interference, including use of the
existing skyvwave curves for determina-
tion of nighttime radiations.

12. To implement these couclusions,
we proposed the adoption of certain
curves and a table (see Report and Order
of March 11, 195%, Appendix II), from
whicl  there could be computed the
maximum permissible radiation from a
Class II station, on a given frequency
and at a given distance and azimuth
from the 0.1 mv/m groundwave contour
of the co-channel Class I station, in the
direction ol that station, during the two
hours before sunset and two hours after
sunrise. The compulation process in-
volved determining from two sels of
curves two figures of millivolts per meter
(varving with distance from the Class I
station’s 0.1 mv/m contour and azimuth
between the stations), mulliplying each
of these figures by a constant given for
each frequency, and adding the sum of
the 1wo products thus obtained, to get
the permissible radiation for the Class
II station at the given distance and azi-
muth and on the given frequenecy.
Through the use of these curves, the
effect of frequency is taken into account
in each individual case. We noted thal
the record shows that skywave trans-
mission and interfercnce are substan-
tially greater at higher frequencies;
therefore, in order to equalize interfer-
ence conditions across the band (which
is desirable especially because Class I
stations on the higher clear channels are
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limited in their groundwave service be-
cause of poorer groundwave propaga-
tion) more restriction on Class IT
stations is required in the higher Ire-
quencies than on the lower channels.

13. Our Proposed Report and Order
contained other proposals, relating to
termination of the operation by limited-
time Class 11 stalions localed cast of the
dominant Class I station during the
“honus hours” between locul sunset al
the location of the Class Il station and
sunset at the location of the Class I
station, and relating to a partial lifting
ol the “freeze” on the processing of ap-
plications for facilities on clear channels.
With respect to the scope of our pro-
posed revisions, in the Report and Order
itsell it was proposed only to apply
them to future authorizations; the ques
tion of the applicability of the proposed
restriclions to presently existing stations
was made the subject of a Notice of Fur-
ther Proposed Rule Making issued at the
same time. Lastly, we decided that
stead of issuing the Report and Order
in final fornt we would issue it as a pro-
posal. with comments thereon to be
received and oral argument held.

I+, Oral argument on the proposals
for prospective assignments was held on
July 15, 1954, On January 26, 1955, the
Commission adopted a Notice stating
that:

* * * the Commission is of the presenl
view Lhat the proposal of the Commis-
sion upon which oral argument was held
would appear to present a more equitable
basis for a change in the Commission’s
Rules than any of the counterproposals
submitted in the proceeding. Upon such
review, however, we are not convinced
that we should make final our judgment
in this respect without the benefit of the
comments which are to be submitted in
the portion of this proceeding raising the
question of the application of any rules
that may be adopted lo existing stations
as well as to prospective applications ™ * *
Comments and replay comments were
received until May 1, 1955

15. Only two parties to the proceeding
supported adoption of the Proposed Re-
port and Order. All of the others op-
posed 1t, on various grounds. There was
attack on the conclusions reached as to
the existence and effect of skywave
transmission during the transitional
hours involved, including assertions that
the data used as a basis was inadequate
and/or not properly analyzed, that the
extrapolation employed with respect lo
time of day and as lto distance was not
proper, that no consideration was given
to finite ground conductivity and that
groundwave rules used were based on
soll conductivity values since superseded
by a new soil conductivity map. It was
also asserted that no adequate studies
of areas and populations which would
be affected by the proposed rules had

hzen made. Seme parties urged that the
protection proposed is not sufficient,
for example, that condilions at sunsel
or SS minus one hour should be con-
sidered as the basis instead of conditions
al 35S minus two hours. Many Class IT
and Class III stations urged that their
operations should also be protected.
Other parties urged that too much pro-
tection would be afforded; one aspect
of this attack was upon the concept of
affording protection to a Class I sta-
tion’s 0.1 mv/m groundwave contour,
and 11 was argued that fading, noise,
cte., make service out as far as that
cottlour of little value in any event. It
was also argued that daytime protec-
tion standards should be worked out and
applied to particular situations where
necessary, on a case-to-case basis. It
was also urged that our judgment in-
volved policy considerattons which
should not be decided oul of the context
ol the clear channel proceeding. There
was also attack on the Report and Order
on procedural grounds—lack of sufficient
notice with respect lo the proposed
changes; that the proposed changes in
the Introduction to the Standards were
“major” and “substantive” rather than
“minor” or “editorial”, and therefore re-
quired a separale rule making proceed-
ing; that parties could not comment on
the proposed rules without knowing
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whether or not they would be retroac-
live so as to affect their operations; and
that the proceeding as pursued amounted
to a modification of existing license
without the required procedures.

Decision

16. Upon review of our 1954 action and
the comments concerning it, we affirm
the basic conclusions therein reached.
With respect to the adequacy of the rec-
ord and the analysis to support our con-
clusions, we belicve the showing is
sufficient and probative. As we pointed
out in the Proposed Report and Order
(par. 21) a Commission witness intro-
duced evidence of 6 years of recordings
made on 17 lransmission paths involv-
ing clear channel stations, from which

curves have been derived. These curves
indicate the existence of skvwave trans-
mission and interference during the
transitional hours before sunset and
after sunrise, and afford a reasonably
accurate and suitable tool for determin-
ing the extent thercof, on an average
basis. We dealt with certain objections
to the statistical treatment used (Foot-
note 12). In paragraph 22 we referred
to two specific examples of the extent
of interference during these periods, in-
terference suffered by clear channel sta-
tions WCKY (Cincinnati) and KOA
{Denver) from Class I1 stations in Phil-
adelphia and in Clayton, Missouri, re-
spectively.  These examples illustrate
the problem. In Footnote 16 of that doc-
ument we set forth the method of extra-

PERMISSIBLE DAYTIME RADIATION
FOR CLASS II STATIONS

50

0 KC

10,000 pser—=rrrs :Eg s===- = 1800
= S m—ied 600
T I 1400
1 ~ =
3 i
=0 1200
= % 1 m
—+ 13 ‘g
2000 ' X
Pomg ~— a8 5 'S
- oy o — - 0o 3
$ & s i Poeteny I o S e
Q - - Pt 600 S
S S5 32 o 3
X 1000 P = =ge= = =
A = 400 ;
< = =: ==
L = - 200 D
L == I
R ~
s 500 0 Q
I g
N
-
S
3
200 qQ
100 = = %— =
50
o} 10 20 30 40 S0 60 70 80 %0
18O 170 160 150 140 130 120 1O 100 90
180 190 200 210 220 230 240 250 260 270
360 35 340 330 320 310 300 290 280 270
Azimuth

34

www americanradiohistorv com

polation used with respect to distances
of over 1,000 miles and frequencies
higher than 1500 ke, We affirm our
Proposed Report and Order in these
respects,

17. As to the degree ol protection to
be afforded, we are convinced that the
concept which we tentatively adopted in
cur 1954 decision is correct. and that the
0.1 mv/m groundwave contours of Class
I stations should be protected against
that degree of co-channel daytime sky-
wave interference which would other-
wise exist at sunset minus two hours. It
is, of course, possible to consider other
alternatives, in either direction, ranging
from protection of the 0.1 mv/m con-
tour at sunset on the one hand. to no
protection at all on the other. It does
not appear that any of these other alter-
natives is to be preferred. keeping in
mind the necessity of reaching an appro-
priate balance between the objectives of
sufficient protection and provision for
adequate service by a sufficient number
of stations during daytime hours. It is
apparent that this degree of protection,
hased as it is on condiltions as ol sunset
minus {wo hours. involves relatively
minor limitations upon Class Il stations.
These restrictions the least which
we can appropriately impose if the serv
ice of clear channel Class T stations -
whose funetion and purpose is to pro-
vide widespread service to large areas
and populations. in furtherance of our
objective of bringing some serviee to
all — is not 1o be seriously disrupted by
the great number ol daytime operations
for which applications are now on file
and may be expected in the future. For
reasons stated in our carlier deciston and
repceated above herein (par. 11) we do
not extend this protection to  other
classes of stations. nor do we adopt any
restrictions designed to afford protection
against  adjacent-channel daytime sky
wave mterferenee.

18. As to the method by which the ap-
propriate protection standard would be
applied in caeh case and the resulting
restriction determined, in our Proposed
Report and Order (par. 29) we proposed
to adopt permissible-raciation curves,
from whieh the maximum radiation per
mitted for a Class II station in the di-
reclion of a co-channel Class T station
on a given frequency, at a given azi-
muth from the Class T station, and
at o given distance from the Class [
station’s 0.1 mv/m groundwave contour,
could be determined. These curves and
the accompanying tables were set forth
in Appendix IT of the Proposed Report
and Order. It has been argued that the
compultational process imvolved in the
use of these curves — which involves ob-
taining values from two of the three
charts, multiplying each of the two
values thus obtained by a constant for
the particular frequency, and adding the

are
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sum of the two resulting produets—is too
complex. This argument must be re-
Jected, because we know of no simpler
means which can be employed with any-
thing like the same degree of accuracy,
and the process does not appear unduly
burdensome. Therefore we adopt the
material which was set forth in  the
carlier Proposed Report and Order and
is set forth again in the present Report
and Order.

19. In the 1954 Proposed Reporl and
Order, we proposed to apply these re-
strictions to the transitional periods of
two hours before sunset and two hours
after sunrise. In this connection we re-
jected (Paragraph 28) the coneept that
the limiting curves should be made ap-
plicable to the entire daytime period,
holding that protection against daytime
skywave interference during the middle
daytime hours is unwarranted. We ad-
here to this determination. Accord-
ingly, the permissible radiation curves
adopled herein are applicable during the
transitional periods of two hours before
sunset and two hours after loeal sunrise.

Scope of Application of the
Restrictions

20. In our earlier Proposed Report and
Order, we proposed to apply the restric-
tions outhined to applications for new or
changed Class Il facilities; we left open
the question of whether they should be
applied likewise to existing Class I1 sta-
tions, 1ssuing at the same time a Notice
ol Further Proposed Rule Making on
that subject. In that Notice we cnumer
aled four classes of existing stations—
davtime-only Class II, limited-time
Class 11, unlimited-time Class I1, and
Class I-B stations located 1o the east of
other co-channel 1-B stations and  be-
ginning nighttime operation at the hour
of sunset al the western Class I-B sla
tion. We expressed the tentative con
clusion that as to existing daytime-only
and limited-tiine stations, it was not de
sirable to apply the proposed restric-
tions to them. We did not express any
tentative conclusion as to the other two
classes of stations involved. and lelt the
whole question open in the further rule
making.

21. We adhere to the conclusion pre
viously reaclied tentatively. and also con-
ciude that the same considerations apply
ta the other Ltwo classes of stations men
tioned. The existing stations involved
(dayvtime, limited-time and unlimited-
time Class IT stations, and the eastern-
most of co-channel Class I-B stations
now render significant service, during
the hours involved, to which listeners
have become accuslomed and come to
rely upon. While, as mentioned, use of
clear channels by Class Il stations is
essentially a secondary use, the stations
which have been so operating have come
to form a signiticant part of standard
broadcast service. A fortiori, the same
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principle applies to the I-B stations .
volved. We must also take into account
the undoubted value of adequate service
of local origin. It is to be noted that
the contentions made herein by those
partles urging resirictions against day-
time skywave interference, have for the
mos! part emphasized the effect of such
interference  from  proposed or fulure
operations, rather than from the smaller
nuimmber of presently authorized Class 11
stations. The radiation restrictions
adopted herein are intended primarily
to guard against the more severe in-
stances of additional skywave interfer-
ence which could result from additional
or changed Class II stations on the clear
channels. Therefore the rule we adopt
herein applies only to new or changed
facilities to be authorized in the futnre.

It should also be noted that the new
rule is limited in scope so that the pro-
tection afforded by it (apart from the
protection afforded by other rules and
policies) extends only to United States
Class I stations.”

22. In our 1954 decision we empha-
sized that any determination reached in
this proceeding was subject 1o whatever
dectsions might ultimately be reached in
the Clear Channel Proceeding (Docket
No. 6741). As a general principle, this
caveal still applies; this is one reason
why we have maintained a “freeze” on
cerlain classes of applications for fa-
cilities on clear channels. But that pro-
ceeding has been recently under active
consideration and study, and it is pos-
sible at this point to make certain tenta-
tive judgments therein, as a result of
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which we can limit the classes of appli-
cations on which action must contiue lo
be deferred. We noled in our 1954 de-
cision herein (paragraph 8t) that the
clear channels allocated for Class I-A
operations are much more deeply in-
volved in Docket 6741 than arc the Class
I-B clear channels. In the Further
Notice of Proposed Rule Making issued
in Docket 6741 on April 15, 1958 (IFCC
58-350), we concluded that there should
be no change in the paltern of assign-
ments on the I-B channels. We are to-
day adopting another Further Notice in
that proceeding, limited to possible as-
signments on the I-A channels. These
developments make appropriate at this
time certain changes in the scope of the
“freeze”, in two directions: (1) remov-
ing from the freeze those I-B frequen-

cies which can have no relation, direct
or indirect to possible changes in the
I-A and (2) changing the
classes of applications covered by the
freeze so as to refleet the impingement
of such applications on the possible
“clear channel” assignments rather than
merely their daytime skywave effeets.
\ccordingly, we are adopting simultane-
ously herewith an Order (FCC 59-971)
amending § 1.8351 of our rules so as to:
(1) make the “frecze” apply pending a
decision in Docket 6741; (2) remove
from the frecze the frequencies 1500,
1510, 1520, 1530, 1540 and 1560 ke;® and
(3) extend the freeze, in Lhe case of ap
plications for changes in existing facili-
ties, to any proposal which would in-
crease radiation or change station loca-
Lion.

structure,
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“Bonus’’ Hours of Limited-Time
Stations

23. There remains one further malter.
In our 1954 Proposed Report and Order,
we lentatively concluded (par. 32) that
both as to existing and as to proposed
limited-time Class Il stations, these sta-
tions which are located cast of the domi-
nant Class I station and are therefore
under our present rules permitted to
operate alter their own local sunset time
until the hour of sunset at the location
ol the Class I station, should be required
te cease operalion during these “bonus
hours” and sign off at local sunset. We
pointed out that during this “bonus”
pertod the transmission path from the
Class II station to the Class I stalion is
largely one on which nighttime propa-
gation conditions prevail, and therefore
the resulting interference is substantial
and should be eliminated. The present
rules also permit existing Class II sta-
tions to operate during nighttime hours,
it any, not used by the dominant Class
I station ov stations on the channel, In
the main, however, the Class I stations
cperale throughout the nighttime hours,
and thus the latler provision, in itself,
is not particularly significant.

2t. Upon review of this matter, we
are persuaded that as to existing lim-
iled-time stations this decision should
not be adopted. The considerations
mentioned above, concerning the value
of existing service by dayltime and lim-
ited-lime stations, applies equally in
these siluations. Accordingly, we adopt
no change m the rules with respect to
existing limited-time stations. The
question remains as to whether any new
assignment of stalions on this basis
should be made. We are of the view that
no further assignments of this character
are warranted. We pointed out in the
Proposed Report and Order the extreme
nature of the inlerference which may
result from operation during these hours
by the Class II station (paragraphs 22
and 32, referring to the Denver-Clayton
(Mo.) situation). This becomes appar-
ent when it is realized that at a moment
just before sunset at the location of the
Class I station, it may be considerably
after sunset at the location of the Class
II station, and nighttime conditions pre-
vail at that point and over much of the
transmission path to the west. While to
a cerlain extent the effect of this inter-
ference would be lessened because new
Class II facilities would be operating

2Daytime skywave interference may also ex-
ist between co-channel I-B stations. It is con-
ceivable that, under some circumstances, con-
sideration should be given to mutual protection
between such stations in order to alleviate such
interference. But since we conclude herein that
no existing stations should be affected, it will
be appropriate to decide the question of day-
time skywave protection in such circumstances
if and when it arises.

8The frequencies 940 ke and 1550 kc are of
course no longer under the ‘'freeze,”” having
been removed by Order of July 28, 1958, amend-
ing § 1.351.
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during these hours with facilities limited
in accordance with the rule adopted
hercin, nonetheless the interference
would be severe. Accordingly, il appears
that we would not be justified in author-
izing new stations on this basis and thus,
except us lo the stations now licensed,
we are removing Lhe provisions of Lhe
rules for the licensing of limited-tme
stations; the provisions for the licensing
of the several olher classes of stations
being adequate in this respeet.

25. In view of the foregoing, we are
amending § § 3.23(b) and 3.2t (b) of our
rules, adding new § § 3.38 and 3.187, and
adding three charts to § 3.190, to effect-
uale the conelusions discussed above.
These changes are set forth below. Sec-
tion 3.38 will stale in substanee thal
there will be no further limited-time au-
thorizations. Section 3.197 will provide
m substance that no authorization for
new or changed Class Il facilities will be
granted if, during the four transitional
hours, the radiation of the proposed sla-
tion, in any direction toward the 0.1
mv/m conlour of a co-channel United
States Class I station, will exceed the
values obtained by the use of thal sec-
tion. Section 3.187 will contuin the table,
and § 3.190 will contain (in addition to
the material presently thercin) the three
charts, previously set forth in our 1954
Proposed Report and Order, and set
forth below.

26. In our Proposed Report and Order
of March, 1954 we had proposed amend-
ment of § 3.7 (definition of “nighttime”)
and revision of the Introduction to the
Standards of Good Engineering Practice
(since then codified as § 3.181) . Neither
proposed amendment being necessary o
the action taken herein, they are not
adopted herein.

Order

27. In view of the foregoing:
ordered:

(1) That effective October 30, 1959,
Part 3 of the Commission’s rules is
amended as set forth below; and

(2) That this proceeding is termi-
nated.

Adopted: September 18, 1959,

Released: September 22, 1959.
FEDERAL CONANUNICATIONS

ConssioN,
Mary Jaxe Morris,
Secretary.

It s

[sEaL]

§3.25 [Amendment]

1. Section 3.23 (b) is amended to read
as follows:

(b) Limiled time is applicable lo Class
II (secondary) stalions operating on a
clear channel with facilitics anthorized
before October 30, 1959, It permits op-
cration of the secondary station during
davtime, and until loeal sunset is lo-
cated west of the dominant station on
the channel, or if Jocated east thereof,
until sunset at the dominant station,
and in addition during might hours, if
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any, not used by the dominant station
or stalions on the channel.
§ 3.24 [Amendment]

2. Section 3.21 is amended by the de-
letion of paragraph (h) thercof and the
addition of the following paragraphs (h)
and (1) :

(h) That, in the case of an applica-
tion for a Class IT station, the proposed
station would radiate, during two hours
following local sunrise and two liowrs
preeeding local sunset, in any direction
toward the 0.1 mv/m groundwave con-
tour of a co-channel United States Class
I station, no more than the maximum
radiation values permitted under the
provisions of § 3.187.

(i) That the public interest, conven-
iecnce  and  neeessity  will be  served
through the operation under the pro-
posed assigninent,

3. The following new §3.38 is added:
§3.38 Limited time authorizations.

No authorization for new Class IT Lim-
ited Time facilitics will be granted. No
authorization for modification of exist-
ing Class IT Limited Time facilities will
be granted for a change in frequency, an
increase I power, a change i antenna
radiation pattern, or a change in station
location.

4. The following new § 3.187 is added:
§3.187 Limitaiion on dayvtime radiation.

(a) No authorization for new or
changed Class IT facilities will be granted
if the proposed Class II station would
radiate, during two hours following loeal
sunrise and two lours preceding local
sunsel, in any direciion toward the 0.1
mv/m groundwave contour of a co-chan-
nel United States Class 1 stalion, values
in excess of those oblained as provided
in paragraph (b) of this scction.

(b) To oblain the maximum permis-
sible radiation fov a Class II station on
a given frequeney (f-ke) from 640 ke
through 990 ke, multiply the radiation
value obtained for the given distance
and azimuth from the 500 ke chart (Fig-
ure 9 of §3.190) by the appropriate in-
terpolation factor shown in the K=o col-

umn of paragraph (¢) of this scction;
and multiply the radiation value ob-
tained for the given distance and azi-
muth from the 1000 ke chart (IFigure 10
of §3.190) by the appropriate interpola-
tion factor shown in the Kwe column of
paragraph (c) of this section. Add the
Iwo products thus obtained; the result
is the maximum radiation value appli-
cable to the Class T station in the perti-
nent directions. For frequencies from
1010 ke to 1580 ke, obtain in a similar
manner the proper radiation values
from the 1000 ke and 1600 ke charts
(Figures 10 and 11 of § 3.190), multiply
cach of these values by the appropriate
interpolation factor in the K/ w» and
K’ w0 colunins i paragraph (c) of this
section, and add the products.

(¢) Interpolation factors.

(1) Frequencies below 1000 ke.

(2) Frequencies above 1000 ke.

tke s Ko ke K’ iom K’ 1800
w0, .. 0720 0.280 1010, ... 0.983 0.017
50, ... 0.700 0200 1020, ... 0.967 0.033
660.... 0.680 0.320 1030.... 0.930 0.050
670. ... 0660 0.340 1010, ... 0913 0.067
GR0. ... 0.6:0 0.360 10580, ... 0917 0.083
690. ... 0.620 0.380 1060. ... 0.900 0.100
T00. ... 0.600 0.400 1070, ... 0.883 0117
710.... 0.580 0.420 1080. ... 0.867 0.133
320, . 0.560 0.440 1000. ... 0.850 0.150
730.... 0540 0.460 1100. ... 0.833 0.167
T40.... 0.520 0.480 1110.... 0.817 0.183
750, ... 0.500 0.500 1120.... 0800 0.200

. 0.480 0.520 1130.... 0.783 0.217

- 0.460 0.540 1140. ... 0.767 0.233
T80, 0410 0,560 1160, ... 0.723 0.267
800. ... 0,400 0.600 1170, ... 0717 0.283
810.... 0.380 0.620 1180. ... 0,700 0.300
820. ... 0.360 0.610 1190. ... 0.683 0.317
830.... 0.340 0.660 1200. ... 0.667 0.333
840. ... 0.320 0.64820 1210. ... 0.630 0.:350
850, ... 0.300 0.700 1220. ... 0.633 .367
RGO, ... 0.280 0.720 1500, ... 0.167 0.833
870.... 0.260 0.7140 1510. ... 0.150 0.850
8%0.... 0.240 0760 1520. ... 0.133 0.80G7
ROO. ... 0.220 0.780 1530, ... 0.117 0.883
900. ... 0.200 0.800 1540, ... 0.100 0,900
040, ... 0120 0.880 1550. . 0.083 0.917
090, ... 0.020 0.9£0 1560, ... 0.067 0.933
1570, ... 0.050 0.950

1580. ... 0.033 0.967

5. Section 3.190 is revised by adding
new Figures 9, 10, and 11 and by amend-
ing the text to read as follows:

§3.190 Engineering charts.

This section consists of the following
Figures 1, 2, R3, 5, 6. 6a. 7, 8, 9, 10,
and 11.
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The Life of a Wife
of a Broadcast Engineer
(Continued from page 24)
interested in radio than theyv are in
their familv. This was evidenced,
they stated, in complete preoceupa-
tion with their problems of engi-
neering coupled with the facl that
the majority of them hrought work
honte with them, even to the extent
ol cluttering up the kitchen and liv
ing room with various cxperinients.
Consensus of the spouses indicated
that sometimes they wish that they
had meters for eves and looked like
a radio transmitler so as lo gain
more allention.

Any form of soeial aclivity is lost
since unpredicted transmitter break-
downs alwavs occur at times thal
some event has been planned. The
majority of lhe wives, for that rea
son. stopped planning any  social
events,

Although these complaints were
100 per cent throughout, the inten
sitv seemed to he determined by the
degree to which the engineer was in
volved m radio. Therefore, certain
calegories were quickly discovered.
The intensity of the complaints
were direclly in proportion lo the
following four categories of engineer-
ing endeavor.

First degree — Straight broadeast
engineer engaged in AM. M, TV,

Second degree—Same as first ex-
cepl, also, a radio ham.

Third degrec—Same as one and
lwo exeept, also, a high-fi enthu-
siast.

Fourth (and worst) degree—An
enginecr who is a combination of
one, two, and three but, also, is en-
gaged i the art of I'M mulliplex
operations.

Except for a few isolated cases,
the condition was never found where
any broadeast engineer ever engaged
in sneh things as mowing the lawn
or helping with household chores.
Another unexpected fact lhal was
uncovered was that very few of the
engineer’s children or grandchildren

beeame inlereslted in radio. Less
than .9 per ceut of the offspring

ever became interested in the same
profession as therr father or grand-
father.

This shows conclusively that the
“radio disease” 1s non-communicahle
and is not inherited.

In inquiring of the wives as to
whether or not they were playing an
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mspirational role for their husbands,
the answer in all cases was negative
since they felt their hushands were
afflicted with a discase and needed
no further inspiration. Each wife
fell that she was alone in the world
and no other wife could possibly
have the same problems. Al least,
nonc of her neighbors or friends were
in the same trouble. Since lhere is
a lack of social intercourse between
engineers’ families there is no ex-
change of mformation,

Of those interviewed, 17 per cenl
volunteered thal they believe there
should be a federal law  passed
against radio engineers ever getting
married.

In concluding this preliminary re
port, it must be recorded that the
radio engineering fraternity owes
nore than it realizes to the liltle
woman behind the scenes. Here then
is a salute to the true unsung hero-
ine of the industrv—The Wife of
the Broadeast Engineer.

ewA

Industry News

New Engineering Manager
at Conrac

The new engi-
neering manager
of Conrac, Inec,
Glendora, Calif,
is Charles A.
Nichols. He joins
the Conrac tech
nical staff assum-
ing complete re-
sponsibilities of
management of
the engineering department.

Mz, Nichols has a long record
the electronices field. He brings to his
new posl 30 years of experience with
several outstanding West Coast elec-
tronies manufacturers. Prior to his
associalion with Conrae, he was vice-
president in charge of engineering al
Hoffiman Electronic Corp., Consum-
er Products Division.

In his business affiliations  Mr.
Nichols lists senior membership in
the Institute of Radio Engincers,
and membership in the Audio Engi-
neering Society, Society of Television
Engincers, Veleran Wireless Opera-
tors Association. He is a registered
professional engineer,

AES Convention Is Biggest
In History

The Eleventh Annual Convention
of the Audio Engineering Society
which closed Oct. 9 al the ITolel New
Yorker was the largest and niost suc-
cesstul in AES history. Attendance
was 25 per cent greater this vear
than last with more than oue thou-
sund AES members and guests regis-

tered to attend the technieal sessions
and visil the exhibits,

In the North Ballrooin of the
hotel, Society members and audio
engineers had the opportunity, dur
ing the weck-long convention, to sec
silent demonstrations of the newest
professional audio egquipment by
companies prominent in the profes-
sional audio field. The inerease in
exhibitors this vear was more than
50 per cent over 1958

At Lhe technical sessions more than
70 papers were read. Two full ses:
sions were devoled entirely to audio
applications, two to magnetic record-
ing and reproduction, and two to
stereo. Of significant interest to au
dio and broadcast engineers was the
“Status Report of the Nuational
Stereophonic Radio Committee” giv
en by Charles J. Hirsch, a member
of the committee. The report was
considered Lo be the first comprehen-
sive survey of ils kind, giving nol
only specifics about the NSRC and
the slatus of its work lo date, but
general mformation on types of sys
tems proposed for AM, FM and TV

stereo broadceasting.

Ampex Ships 12 Videotape
Television Recorders

Delivery of 12 more Videotape
lelevision recorders during the last
week has been announced by Ampex
Corp. Latest shipments bring the
total of TV stations equipped to 154,

Most recenl stations to install the
Ampex cquipment include KFDX
TV, Wichita Falls, Texas: KIFDM
TV, Beaumont, Texas; WDBJ-TV

BROADCAST ENGINEERING



Roanoke, Va.; WHYY-TY, Philadel-
phia, Pa.; KOAC-TV, Corvallis, Orve.;
KUAT-TV, Tucson, Ariz.; WILI.-
TV, Urbana, Ill.; WMSB-TV, Las!
Lansing, Mich.; KDSP-TV, Decs
Moines, Towa, and WTHS-TV, Mi
ami, Fla. WGBIH-TV, Cambridge,
Mass,, received its second Ampex
machine, and a VI'R was shipped to
the University of Michigan,

Quinn Named to Eimac
Marketing Position

%) " A newlv-created
markeling posi
tion, manager of
marketing opera
tions, has been as
sunied by John R
Quinn at Lilel-
McCullough, Ine.,
San Carlos, Calif.,
manufacturer of
Eimac electron

power Lithes.

Prior to this prontolion, Quinn was
manager of the customer serviees de
partment at Iiimac. He joined the
company in April, 1958, as a member
ol the conmmnercial markeling depart

ment. Before coming to Eimac, he
was vice-president of a manufaclurer
of communications equipment and
engineer-in-charge of Inlernational
Short Wave, CBS, from 1945 to 1952,
In addition, he was manager, tech
nical operations, Radio Free Europe,
in Munich, Germany, from 1852 lo
1956.

Record Sales and Earnings
at Adler Electronics

Anextensivedevelopmen! program
in the fields of communications sys-
tems, and low power UIIF hroad-
casting and relaving resulted in rec-
ord sales and profits for Adier Elec-
tronics, Ine—despite a loss in the
previous year due to lhe wrile-off of
these developments. The company’s
annual report for the fiscal vear end-
ed June 27. 1959, showed carnings of
$120,200 before taxes and $67,900
after taxes based on sales of $3.902,-
483—with write-off of continuing de-
velopment costs included. Compara-
ble figures for 1958 put sales at $3,
169,384 with a net loss of $9,591.

In his annual progress review for
stockholders, President Ben Adler
prediets a steady rise in sales and
profits bhased on the firm’s concen-
tration in areas where it has clearly
defined and proven capabilitics. Re-
scarch and development activities

Novomber, 1959

will be stepped-up with the opening
of the company’s new 14,000 sq. ft.
enginecring building in December,

A major supplier of transportable
communications syvstems for the De-
partment of Defense, Adler Elee-
tronies also is a leader in the design
and manufacture of low power U
TV broadeasl and repeater systems,
TV microwave equipment, commu-
nication and data systems, and edu-
cational TV systems.

Pyle Becomes Director of
Service at Collins

Herbert J. Pyle has been appoint-
ed to the newly ereated position of
director of service at the Cedar Rap-
1ds Division of the Collins Radio Co.

Formerly vice-president of Preer-
sion  Instrinment  Laboratories  in
Glendale, Calif.,, Pvie will be respon-
sible for direclting the service pro-
gram for all of Collins produels man
ufactured at its Cedar Rapids Divi
sion. They include flight communi
cation, navigation and identificalion
equipmenls, broadeast and amateur
radio cquipinents and various
ground - to - ground communicalions
equipments and systems.

Dage Names Chapin
Marketing Manager

The appoint
ment of Wells R,
Chapin to Lhc
newly-created
post of manager
of marketing for
Dage Television
; /  Division, Thomp
’ son Ramo Woold

f;' ridge, Ine., was
announced recen!
Iv. Jamnes L. Lahey, manager of the
Dage Division, said Chapin will be
responsible for the division’s rapidly
expanding marketing aclivities.

He is a former chicf engineer for
St. Louwis Globe Democrat stations
KSLIT and WIL, and a ficld cngi
neer for Ravtheon Mfg. Co. Ile has
held the following positions with
General Elecetrie: district sales man
ager, Midwest; district sales manag-
er, N. Y. C,, and manager product
planning—market research. lle is an
active amaleur radio operator,

A graduate of St. Louis Univer-
sity, Chapin is a senior memher of
the LR.E,, and a member of the Na-
tional Assn. of Educational Broad-
caslers.
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Technical
Hints

Turn on Transmitter Tube
Filaments With Time Switch
The problem of insufficient lube

warm-up, with its resulting harmful
effeels on lube life, has been elim
inated for all time at our station. It
used to he thal operators, arriving
lale because of heavy traffic or heavy
sleep, would turn the plates on al
imost as soon as the filaments were
lit. Now, however, we have a time
switeh to turn the filaments on a
sood 15 minutes before sign-on Line.
The operalor need only arrive at the
last minute, punch the plale butlon.
and we're on the air.

D~ Soro

Technical Director

KAFL

Qakland, Calif.

Gates BC-1J Modification

This trausniilter uses two 10-walt,
220-volt pilot lights on the fronl
panel. One indicates filament power
and the other high voltage power.
Thesc lights are mounted in enclosed
pilot light assemblies which after a
few hours of operation become very
hot. Due to the heat these bulbs
failed in about four weeks of op-
eration.

We solved this problem by insert-
ing a 1500-0hm, 10-watt resistor m
series with cach bulb. This reduces
the voltage to about 150 volts across
the bulb, thereby reducing the heal
generated and also reducing the cur-
rent surge when power is applied.
With this reduced voltage the bulbs
will still light brightly. We mad:
this modification over a year ago and
Eaven’t replaced a bulb since.

ALprrt J. KRUKOWSK!
Transmitter Engineer
WSPR

West Springfield, Mass.

Jampro Ships
FM Antennas

Jampro Antenna Co. shipped a 12-
bav FM antenna to WPTA-FM,
Fort Wayne, Ind,, and another 12
bav to WTTV-I'M, Indiavapolis,
Ind., during the week of Oect. 13,
1959. An cight-bay Jampro antenna
was shipped to KSRM-FM, Sacra
mento, Calif., on Sept. 28, 1959. The
12-bay aunlennas are rated al 55 kw
input with a power gain of 12,
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V-233A KEYED VIDEO SIGNAL
GENERATOR
Foto-Video Laboratories, Inc.
36 Commerce Road
Cedar Grove, N. J.

The V-233A features a phase-locked sine
wave variable-frequency oscillator for all
frequencies between 90 kilocycles and 10
megacycles per second. The oscillator phase
locks solidly to horizontal blanking pulses.
and is followed by a keying amplifier which
adds clean blanking and sync pulses if de-
sired. The keying amplifier may be used
independently to key blanking and sync
into external signals such as sweep-genera-
tor signals, staircase signals, or saw-tooth
generator signals. The internal oscillator
may be used to add its signal to the ex-
ternal signal to form a modulated stair-step
or saw-tooth waveform. When the phase-
locked sine wave is added to a keyed ex-
ternal sweep generator signal a marker is
placed on the sweep signal which may be
positioned at any point within the range of
the instrument. To permit checking low-fre-
quency response for smear, a window signal
generator has been incorporated. The unit
mcay be driven from external triggers such
as are provided by a standard EIA sync
generator. An internal 15.75 kilocycle square
wave generator is built in for field use. A
fiont panel peak-to-peak voltmeter provides

set-up and monitoring facilities.

e |
e
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PROFESSIONAL 55 STEREO CARTRIDGE
CBS-Electronics
Danvers, Mass.

A new high-compliance version of the
Columbia CD stereo cartridge has bzen an
nounced by CB3-Electronics. The cartridge is
supplied complete with two pai's of minia-
turized, plug-in equalizing networks, one for
low and the other for high-level inputs. De-
signed especially for use with transcription
turntables, the cartridge features a 0.5 mil
diamond stylus. A tracking force of only 1.5
grams results in low stylus and record wear.
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NEW FM RADIO
Blonder-Tongue Laboratories, Inc.
9 Alling St.

Newark 2, N. J.

A new FM radio priced at $39.95 and
featuring a drift free tuner has been intro-
duced by Blonder Tongue. The Model R-20
uses six tubes and is designed with a per-
meability tuner. It is available in decorator
color combinations of dawn grey-smoke
white, sandalwood-antique white, and all-
white, with matching gold or silver trim.

NEW MONOBLOC SUPBMINIATURE PLUGS
Cannon Electric Co.
P. O. Box 3765 Terminal Annex
Los Angeles 54, Calif.

A new line of subminiature plugs for crit-
ical applications is known as the "“Golden-
D's.” They feature monobloc insulators, test
prebe-proof socket contacts, low engagement
and separation forces, and a finish of gold
Iridite over cadmium plate. Four styles are
available. These include plugs with minia
ture contacts, with ungrounded coaxial con-
tocts, with grounded coaxial contacts, and
with high voltage contacts. The ungrounded
coaxial contacts are designed to be snapped
into the insulators after they have been at-
tached to cables. Miniature contacts accom-
modate wire size No. 20 and smaller.

VOLTAGE/CURRENT AMPLIFIER
MODEL 154A
Hewlett-Packard Co.

275 Page Mill Road
Palo Alto, Calif.

The new dual channel amplifier permits
direct observation of current waveforms as
well as voltage waveforms when plugged
into Hewlett-Packard’s Model 150/AR Oscil-
loscope. The unit has a current-sensing
probe which clamps around a wire provid-
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ing fast measurement and observation of
current from 50 cps to 8 mc: sensitivity Is
calibrated from 1 ma/cm to 1 amp/cm in o
1-2-5 sequence. The clamp around proke
eliminates loading, voltage drop due to re-
sistor insertion and the breaking of circuits.
Sensitivity of the voltage channel is 50 mv/
cm to 20 v/cm and the bandwidth is dc to
10 me. In addition it provides a simple and
direct comparison between current and volt-
cge waveforms. In this operation, electronic
switching between the current and voltage
channels provides simultaneous viewing of
both waveforms so that phase angle may
be measured.

M-60 REMOTE MICROPHONE
Collins Radio Co.
Cedar Rapids, lowa

The Collins Remote Microphone M-60 com-
bines a one-channel remote amplifier and «
high quality microphone into one compact
12-ounce unit. The self-containad remcte
mike includes a transistorized amplifier, mer-
cury battery and an ear-plug headphone.
The mike has a non-directional lavalier
head. It is completely sealed and attaches
to the threaded amplifier assembly allowing
the two units to be separated without dis-
turbing the microphone’s factory sealed
chamber. The amplifier has six 2N241A long-
life transistors. It has a phase inverter cou-
pled to a push-pull output stage providing
wide frequency response and low distortion.
The transistors are the plug-in type for easy
removal. Amplifier output is *=12 dbm at
2% or less distortion. Frequency response
is plus or minus 1.5 db, 60 to 15.000 cps.
The mike is powered by a 5.4 v mercury
cell with a life of at least 100 hours.

BROADCAST ENGINEERING
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For Television Commercials

CLOSE-UP ADAPTER
~ lets you ZOOM

This is a must for producers
\ making taped or live
\ commercials. It has
| additional application for
educational television.

Color Corrected

Speed f/3.9

Zoom Range
22 to 40 inches

Two converters
Zoom Ratio 6 to 1

For a
demonstration of
ZOOMAR LENSES
on your cameras,

write or call




