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365 DAYS' LOGS IN THIS EXACT SPACE
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Only the Documentor (pat. pend.) provides the lowest cost, most

efficient system for implementing FCC’s new rule authorizing auto-
matic logging. For less than $150.00 Documentor records 365 days of
sound, 24 hours around the clock. Stores a year of programming in
only 4 inches of shelf space!

$1,395.00 for console, portable or rack-mounted
model. Exclusive MicroDiscs, a year’s supply

shown here, costs only $40.00 per hundred.

Documentor is the long-awaited management control which can
record your station’s entire output for only 1l%¢ an hour. Pro-
vides a permanent record of everything that goes out over the air!
Fool-proof insurance for every broadcaster.

For an immediate demonstration of how Documentor can be applied
to your station operations write, wire or phone ITA Electronics Cor-
poration, Henry E. Rhea, President.

ITA ELECTRONICS CORPORATION
BROADCAST DIVISION * LANSDOWNE, PENNSYLVANIA

An affiliate of
Triangle Publications Inc., Radio-Television Div.

ITA Documentor will be demonstrated at NAB Regional meetings.
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when acoustical condifions
vary widely . . .

. . . equalize with the
Telefunken M 251 E
Condenser Microphone

Pick your pattern with a flick of the switch
... Cardiod, Omnidirectional or Bi-Direc-
tional. The Telefunken M 251 E gives you
all three patterns, gives you other impor-
tant advantages too: Flat frequency re-
sponse with smooth roll off on both ends,
high sensitivity, Telefunken design and
construction throughout
make the M 251 truly

a "sound investment'.

Whenever true recording
excellence is essential,
your finest choice is a
professional microphone
by Telefunken. There’s
one for every applica-
tion — also a complete
range of world-renowned
studio equipment. Write
today for further infor-
mation and technical
data to:

TELEFUNKEN

American Elite, Inc., Dept. 25, 48-50 34th St.

Long Island City, N. Y.
Telefunken Sales & Service

Since 1993 Headquarters for over a decade.
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How to succee

Simple secret: make the tv image an event,
not just a picture. .. a lifelike “something
that’s happening right now,” rather than a
once- or twice-removed representation! Best
way to do it...with ScoTcH® BRAND Live-
Action Video Tape.

When you put the show on ““ScorcH’
Video Tape, you ensure complete electronic
compatibility of picture source and picture-
on-the-screen. Result is a sense of “now-ness”
that is unique. No compromises; no transla-

\gCOTCH?!? AND THE PLAID DESIGN ARE REQISTERED TRADE-
MARKS OF MINNESOTA MINING & MANUFACTURING CO., ST,
PAUL 13, MINN. EXPORT: 99 PARK AVE., NEW YORK. CANADA"
LONDON, GNTARIO, @ 1962, 3M CO.

November, 1962

in pictures...

tion from an optical medium to an electronic
screen; no blur that glosses over the inherent
speed differences in media.

And no other video tape has so much experi-
ence on the tv production scene. Since the
premiere of video tape in 1956, research at
3M Company has been making “Scorcu”
Video Tape constantly better. So that today,
for consistent uniformity, there is no other
choice. ““SCOTCH” BRAND is your best insur-
ance of success in tv pictures.

[Magnetic Products Division gmmm

WWW-americanradiohistorv.com
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Raytheon manufac-
tures quality tubes
for every broadcast-
ing requirement . . .
rugged performers
that log in record
hours of service, par-
lay this dependabil-
ity into lowest serv-
ice cost per hour for
you wherever they
are installed.

wwwamericanradiohistorv com

Stage for stage in the broadcast chain
Raytheon fubes set reliability records

BROADCAST ENGINEERING
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CK6336A — 100% ARC
SHORTS TESTED AT
700 VOLTS

For your power supply stage,
a ruggedized, reliable triode
designed for broadcast oper-
ation in regulated power sup-
ply. Rated 400 max plate
volts, 2 x 3 watts plate dissi-
pation, 400 madc per plate
current — 300v max negative
grid voltage. Large cathodes
for good emission, sircon-
dium-coated graphite anodes
with ceramic insulators.

CK6146 — NEW VHF
BEAM POWER PENTODE

For low power stages as R F
power amplifier, oscillator
and frequency multiplier, and
A F amplifier for mobile and
fixed equipments; low pen-
tode knee characteristics with
high output and low imped-
ance; improved structural re-
liability. Special cathode ma-
terial improves performance
even with reduced heater
voltage conditions. Coated
heater loops. TWO particle
free getters improve life, elim-

ML-7007 — 23,800
HOURS CONTINUOUS
VPA SERVICE!

Raytheon/Machlett white ce-
ramic envelope tetrode for
your final amplifier output
stage. Specifically designed
for heavy duty, lowest per
hour operating cost VHF
broadcast service. Directly
interchangeable with 6166,
7007A, 7007, 6166/7007.
High band transmitter per-
formance records include
23,800 hours vpa, nearly
20,000 in vma with no appre-
ciable characteristics change.
Hydrogen furnace construc-
! tion technique, stress-free,
'+ thoriated-tungsten cathode.

Raytheon Distributors offer deliveries at factory prices,
and maintain back-up stocks of each tube

and component on your replacement list.

I This personalized service includes availability

of complete technical data.

For the name of your nearest Raytheon Distributor
write Raytheon, Distributor Products Division,

Westwood, Massachusetts.

November, 1962
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inates shorting out.

“INSTRUMENT” SERIES
FORSTUDIO EQUIPMENT

Direct replacements for pro-
totype receiving tubes in stu-
dio or test equipment appli-
cations with no circuit change
required. Will provide longer
life and better characteristic
stability. Greater uniformity
between tubes, no microphon-
ics, no filament shorts.

Standard Long Life

Type Version
12AT7 7728
12AX7 7729
12AU7 7730
6UBA 7731
6CB6 7732
12BY7A 7733

www americanradiohistorv. com -
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The Standard of QUALITY

505 compact playback unit

500 compact recorder-playback unit

There’s a lot of get-up-and-go
packed into SPOTMASTER
compact and rack mount
cartridge tape recorders.
Engineered for compactness,
reliability and low
maintenance—they do more
work more efficiently than
any other system. Whether
your station is big and
forward looking or—for now—
just forward looking, write or
call us, and ask about our
complete line of
SPOTMASTER cartridge
tape equipment. For the
Standard of Quality in
cartridge equipment—ask for
SPOTMASTER—more
broadcasters around

the World do.

505R rack mount playback unit

500R rack mount recorder-playback unit

BROADCAST ELECTRONICS, INC.

8800 BROOKVILLE RD. SILVER SPRING, MARYLAND, JU 8-4983

SOLD NATIONALLY BY: Visual Electronics Corp., 356 W.
40th St.,, N.Y., N. Y., Richard H. Ullman, Inc., 1271 Ave. of the
Americas, N. Y., N. Y., CANADA « Northern Electric Co., Ltd., 250
Sidney St., Belleville, Ontario.

— wwwamericanradiohistorv-com

LETTERS
to the editor

DEAR EDITOR:

I read your request for manuscripts
and articles, and decided to send you this
one for your consideration. Included are
several supporting photos and schematics.

I also have a relay and transistor video
switcher here that performs beautifully.
If you would like an article on this, I
would be pleased to write it for your
approval.

JAMES FRENCH, JR.
Studio Engineer
KRMA-TV, Channel 6
Denver, Colo.

Oyez, oyez! You made this issue with
the “Party Line Plus,” Jim. Youv’ll find
it in the “Engineers’ Exchange” column.
Readers are cordially invited to submit
material for consideration—and for some
of that “long green,” too! Photos and
clearly drawn circuits are of prime im-
portance. We're also on the lookout for
good 4-color transparencies for use on
future covers. Who’s next?—Ed.

DEAR EDITOR:

I've been keeping up with your “Audio
Studio Maintenance,” by Thomas R.
Haskett, and all T can say is Brave! I
found Part III particularly interesting—
in fact, the Studio Maintenance Schedule
is being put into effect at our station.
To us, being “clean” is of major im-
portance, and a periodic check is a
must. Your Log is just what the doctor
ordered. Many thanks for the idea.

MEL ALDRIDGE
Staff Engineer, WYSI
Ypsilanti, Mich.

We'’re happy to learm you liked the
“sugar-coated pill.” Your’ll note Mr. Has-
kett has rewarded us with a 3-part series
on Radio Transmitter Maintenance (see
Part III, page 16 of this issue).—Ed.

DEAR EDITOR:

I have really enjoyed and received
much benefit from the articles on “Audio
Studio Maintenance,” by Mr. Haskett. I
really think you would do well to have
many more articles like this. I would
like to see you cover transmitter mainte-
nance, tower monitoring instruments,
pads, etc.

Can you tell me where I may obtain
the NAB Engineers Handbook, also the
price?

We operate a 1-kw AM transmitter
by remote control. I could send you a
short article on maintenance and opera-
tion if you are interested.

HENLY McELVEEN, JR.
Chief Engineer, WJOT
Lake City, S. C.

Transmitter Maintenance, you see, was
on the press even before you wrote! The
Handbook is available from the NAB
office at 1771 North St.,, N.W., Washing-
ton 6, D. C. Let’'s have a look at that
article.—Ed.

BROADCAST ENGINEERING
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CO.EL. Low Band TV Antennas Put The Signal Where You Want It . . . more economically. Here are some of the fea-
tures that can improve your station signal, and reduce your expenditures: Very Low VSWR Permits Transmission
of Highest Quality Signal - VSWR 1.04 or better @ Excellent Vertical Patterns - provide uniform signal strength
close to the antenna @ Suitable For Stacking - standard antennas can be stacked with other antennas now in use . .
expensive side-by-side mounting unnecessary with CO.EL. antennas B Fast Economical Installation - modular construc-
tion permits installation and check-out in less than a week, without need for ground check W No De-Icers Required -
even with heavy icing conditions @ Expert Checkout Service - by qualified antenna engineering specialists.

Let CO.EL. furnish you with information on an antenna for your requirements.
Other CO.EL. products include: Broadhand high band and UHF antennas, 10me
bandwidth FM antennas, towers, VSB filters, notch diplexers, filterplexers, har-
monic filters, rigid transmission line, and microwave parabolic antennas.

Vertical paftern of CO-40L/M Antenna,
Channels 2 - 6. Gain with this vertical pat-
tern varies from 8.6 on Channel 2, to 10.1
on Channel 6.

N T TT |

N 7’]1\ T
—

N

° %: \ ‘ |
3 L1 B I

0.6; , 1 \ 1

n Y
10 7 5 & T
MILES FROM BASE\DF 1000 FT. TOWER
! T AT

o
i

RELATIVE FIELD

% This CO.EL. 8-Bay Broadband Dipole An-
Ytenna, Channels 2 - 6, is one of a 100 TV
antennas installed in 21 countries.

Specialists in Advanced Antenna Sysfems

24 CAROL ROAD, WESTFIELD, N. J. / AD 2-0250 / Cable: COELTENNA WESTFIELD
A Division of Complementi Elettronici S.p.A., Lacchiarella (Milan), ltaly

November, 1962 9
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ADD A PAGING SYSTEM
TO YOUR MONITOR

i B

Diagram of how to put two sig-
nals on one pair, without interference,

Most broadcast stations utilize
some form of sound-monitoring sys-
tem which permits anyone in the
building to hear whatever is on the
air. Many of these systems consist
of a single high-power amplifier
which drives paralleled speakers at
various locations.

Often, a simple input switch is
added to operate this arrangement
as a paging system. However, the
usual system uses only a single pair
of wires connected throughout the
office to each speaker location; thus,
no paging calls can be originated at
points away from the amplifier.
Since running another pair of wires
from the paging point to the ampli-
fier often involves a great deal of
work, an alternate solution is de-
sirable.

*Radio Station WFMT, Chicago 1, Ill.

1L
17
g —
\ j
K
1
e b _H
)|
3
E 3
45678910
{ ans .
X
X

Fig. 2. “Companion" unit which must be
added to the existing monitor amplifier.

10

by Robert Kastigar* — Clever use

of "phantom lines"" and careful balancing

A single pair can be used to carry
the input and output signals of the
same amplifier, as well as the cur-
rent to actuate the input switching
device. If proper care is taken, the
quality of the air monitoring signal
will not be degraded in the least,
and the quality of the paging calls
will also be satisfactory.

System Principles

As illustrated in Fig. 1, a signal
may be fed between points X and
X’. A separate and entirely different
signal may be introduced at points
Y and Y’. At the opposite end of
this system, the signals are separate
and can be applied to an amplifier
or some other device. If the bal-
ancing pots are carefully adjusted,
none of the X-X’ signal will appear
at the Y-Y’ terminals, and vice-
versa. Therefore, we may consider
this system as being composed, of
three wires and a common ground;
the two physical wires carry the
X-X" signal and the Y-Y’ signal
is developed between a “phantom”
wire and ground.

In the proposed system, the only
special considerations are that the
X-X" signal must come from a
floating source, the Y-Y’ signal
must operate unbalanced, and some
common ground must exist between
the input and output of the system
(a conduit is sufficient).

Components

Fig. 2 shows the “Monitor Com-
panion” unit. Input transformer T1
is not an integral part of the paging
system, but is used to match the
impedance of the 600-ohm bridging
control connected across the air-
signal source to the input impedance
of the amplifiers. Switching is on
the grid side of this input trans-
former.

T2 is an output isolation trans-
former. Since most high-fidelity am-
plifiers utilize feedback from the

WWW americanradiohigstorv com

results in a versatile system.

output transformer, it is necessary
to isolate its secondary from ground.
If the output secondary is not used
for feedback, or if a tertiary wind-
ing provides feedback, it may be
possible simply to disconnect the
ground end of the secondary wind-
ing and thus eliminate the need
for T2.

Since T2 is the only component
that might detract from the quality
of the monitoring signal, we used
a transistor output transformer
(Triad TY-67A or equivalent) con-
nected backward to lower the out-
put impedance by a factor of 8/3.
In order not to limit the fidelity of
the air-monitoring system, this iso-
lation transformer must be of high
quality, have extremely low DC re-
sistance, provide good frequency
response and must be capable of
handling the required power.

Relay K1 performs the input
switching. Capacitor C1 is used to
isolate the DC switching voltage
from the audio, so that it does not
appear at the input of the ampli-
fier. Relay power is obtained from
a DC supply. If such a supply is
not available, it may be advantage-
ous to build one into the calling unit
to be described.

The terminal strip designations
for the “Monitor Companion” are
as follows:

1, 2—Balanced input from low-
impedance, low-level, on-
the-air signal.

3, 4—Floating pair (output) to
each speaker location.

5, 6—Unbalanced output from
the monitoring amplifier.
(Terminal 6 is grounded.)

7, 8—24-volt DC input. (Termi-
nal 8 is grounded.)

9, 10—~To monitoring amplifier
input; signal selected by
relay. (Terminal 10 is
grounded.)

BROADCAST ENGINEERING
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) n paging room can be
quieted” to prevent acoustical feedback.

Paging Unit

The calling unit, consisting of the
power supply, microphone ampli-
fier, switches, and output arrange-
ment, is shown in Fig. 3. The power
supply is straightforward, except
that the on-off switch is connected
to interrupt the microphone relay
when the power is turned off. This
prevents accidentally cutting out
the air-monitor system by turning
on the microphone.

The amplifier is a simple two-
stage affair capable of delivering
one watt, if this much output is
needed. The 600-ohm T1 secondary
is connected between ground
(through the microphone push-to-
talk switch) and the center-tap of

the floating pair. When the micro-
phone is keyed, the output of the
amplifier appears between the phan-
tom wire and ground. A DC current
flows through the secondary of the
output transformer along this same
path. At the “Companion,” the DC
current actuates the relay, applying
the “phantom” audio signal to the
input of the monitoring amplifier.
This signal, after amplification, ap-
pears across the balanced floating
pair at terminals 3, 4.

The values of R2, R3’, and R1’
are low enough that the DC voltage
drop across them will not prevent
the relay from pulling in, and they
will absorb little power from the
monitor amplifier.

The system calls for a monitoring
spcaker at the same location as
the calling unit. It may be nec-
essary to cut off this speaker when
paging, to prevent feedback. This
speaker can be disabled by insert-
ing the winding of a normally-closed
relay in series with the secondary
winding of the output transformer,
as shown by dotted lines in Fig. 3.
(The output transformer of the call-
ing unit is connected so that the
magnetic fields created by the DC
currents in the primary and sec-
ondary oppose and tend to cancel,
to avoid saturation of the core.)

Adjustments and Operation

If hum and noise become objec-
tionable, because of the nature of
the signal path from the calling unit
amplifier, its output can be in-
creased and a suitable voltage divi-
der installed in the Monitor Com-
panion for a better signal-to-noise

SPK

)
‘w\’ DETAIL OF MICROPHONE WIRING

1 1

GROUND
CONDUIT)

Fig. 3. Two-tube "calling-unit” is built from easy-to-find standard parts.

November, 1962
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PARTS LIST

C1

.01-mfd capacitor.

Connectors 12C or equiv.

K1 24-volt DC relay.

R1 50-ohm 2-watt potentiometer.

R2,R3 25-ohm 1-watt resistors.

T1 Input transformer, line-to-grid.

T2 Output-isolation transformer, low
impedance (Triad TY-67A or
equiv.).

C1 10-10-mfd 25-volt DC electrolytic
capacitor.

C2 40-40-mfd 450-DC electrolytic
capacitor.

C3 .I-mfd capacitor.

C4 .01-mfd capacitor.

D1 4 1N1696 diodes.

K2 Sensitive relay (Sigma 4F-1000 S-
SIL or equiv.).

R1 2000-ohm 10-watt resistor.

RY 50-ohm, 2-watt pot.

R2, R¥ 25-ohm -1-watt resistor.

R4 2.2-megohm V5-watt resistor.

R5 10K Y5-watt resistor.

Ré6 1200-ohm Y;-watt resistor.

R7 680K % -watt resistor.

RS 270K Y2-watt resistor.

R9 270-ohm 2-watt resistor.

R10 [-megohm audio-taper pot.

S1 DPST switch.

Sp Monitoring speakers.

T1 Plate-to-line output transformer
(Stancor A 3250 or equiv.).

T2 Power transformer (Stancor PC
840 or equiv.).

V1 6AU6 Tube.

V2 6AQ5 Tube.

Mic Electro-Voice 729SR or equiv.

Mic Cannon XLR-4-13N and XLR-4-

ratio. The value of Cl1 in the
“Companion” may also be de-
creased so that low frequencies are
attentuated, since all that is required
of this part of the circuit is intel-
ligibility.

A DC voltage appears between
the phantom wire and ground when
the calling unit is not keyed; when
it is keyed, this voltage drops to
zero. Because of this fact, a sensi-
tive relay may be installed at each
speaker location, as shown in Fig. 4,
to maintain paging calls at a pre-
determined level—even though the
speaker may be turned completely
down. (Note that the relay is de-
energized only when the calling unit
is keyed.) '

Thus with simple additions to an
already operating system, paging fa-
cilities can be established. Little ex-
pense is involved, and the effects on
the monitor signal are negligible. A
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PLANNING A NEW M
STEREQO STATION

It you are planning a new FM
stereo station, some suggestions are
included herein that may help save
dollars, as well as prevent a few
headaches. After forty years in
broadcasting, and having been con-
nected with the building of many
AM, TV and FM radio stations, I
have learned several points that
should be carefully considered be-
fore purchasing station equipment.
Fig. 1 shows a block diagram of
the studio and transmitter equip-
ment used at KMUZ.

Transmitter Considerations

At KMUZ, we did not buy a
transmitter employing vacuum-tube
rectifiers. Power diodes cost a little
more to start with, but more than
pay for themselves in a very few
years. They generate little heat,
and permit 10- to 50-kw transmit-
ters to be built into rather small
cabinets. With a cooler cabinet, the
useful life of other components is

*Chief Engineer, KMUZ, 4050 State St.,
Santa Barbara, Calif.

by Lloyd M. Jones* — PART ONE.

Selecting proper equipment is one

prolonged considerably.

The transmitter should be sup-
plied with a second-harmonic filter
for the transmission line. This filter
will prevent possible interference to
certain high-channel TV stations.
If your transmitter will be located
on a mountain, be sure to advise
the manufacturer of the altitude,
and ask for a guarantee that the

- blower and motor will adequately

cool the transmitter without the
motor overheating.

Since the advent of sterco, the
old type of serrasoidal-modulation
exciter is not too well suited, espe-
cially if you intend to use a 67-kc
SCA. (Watch for some manufac-
turer to come out with a direct-FM
exciter unit with only four or five
tubes, and using a variable-capaci-
tor diode as the modulating device.
The crystal could be a third-over-
tone unit with a frequency of 25mec,
for direct frequency modulation.)
The exciter and sterco generator
could be on one panel, for directly
replacing the present exciter.

10
LEFT CH. SCHAFER |, 13 SCHAFER 1A BAY
— 175 Ke >
T SCHAFER I sTi-5500 [MILES | STL-5500 FM-10000 ANT
COLLINS LIMITER STL-5500 943.5MC c
202 = RIGHT CH. [—41KC—={943.5Mc —ID— stL [ 10kw
CONSOLE STL RECEIVER M
BACKGROUND | — 47 k¢ —a] TRANS. TRANS.
MUSIC (SCA)
B
3-TURNTABLES |
3-MI CROPHONES ! MUZAK
7-AMPEX#354 i TAPE
1~ AMPEX# PR-10
i DECKS 13 MILES
i
H-2 200 CD
AlLIDIO OSC.
MON. AMP
&
SPEAKERS
103.3MC
YAG
{ GAMMA
H.P. 330-B ITA MATCHED)
DISTORTION H-P. 335-8 RCFMA-1 A RG-58U
ANALYZER FM DEV. & B | "eoes
HP. 523-CR MOD. MONITOR
ELECT. COUNTER 2 WATT OUT.

Fig. 1. Arrangement of KMUZ FM-sterec station, showing transmitter and monitors.
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of the primary considerations.

What's the Power?

There are a few important points
concerning transmitter power versus
effective radiated power. If the erp
is to be 100 kw, should you use a
10 kw transmitter with an antenna
having a power gain of 10, or a 50
kw transmitter with an antenna
power gain of 2?

If your site is out in the great
flat plains, with a tower height of
500" to 1,000, it is probably better
to use a 10 kw transmitter with an
antenna having a power gain of 10.
This way, the initial transmitter
cost will be considerably less, as
will operating cost. If your trans-
mitter site is on a mountain, and
you wish to cover the homes lo-
cated in canyons, as well as those
in rural areas, you have a different
problem. From observations and ex-
perience, we favor the 50 kw trans-
mitter and the antenna with a power
gain of 2, for this application.

An antenna with a low power
gain radiates quite a bit of power
in the vertical and downward direc-
tions and has less-pronounced nulls.
This permits a strong signal to be
radiated in the immediate vicinity.
There are many locations where TV
and FM transmitters are located on
3,000 to 6,000’ peaks; in some of
these areas, homes that are quite
close receive a very weak signal,
while homes that are located 20 to
60 miles distant receive a strong
signal. A 25 kw transmitter with
an antenna power gain of 4 might
serve your particular purpose best.
(And, of course, you shouldn’t
neglect the cost-per-radiated watt.)
We'll look at antennas further,
presently.

Unpacking

Regardless of what equipment
you buy, when it arrives take every
piece of equipment out of the racks,

BROADCAST ENGINEERING
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turn it, shake it, and clean it with
compressed air. (Save all the loose
nuts, bolts, washers, brackets, and
other small components that you
find; they may be needed later.)
Discard all wire trimmings, blobs
of solder, drill chips, blocks of
wood, and other unidentifiable ob-
jects.

Then place each unit on the
workbench where you can have the
aid of a very bright light. Inspect
each connection for cold-soldered
joints. You might even use long-
nose pliers to pull the individual
wires to be sure that all connections
are good. Check every nut, bolt,
and screw for tightness. Time spent
on this project at the outset will
save many a call to the transmitter
site after you are on the air, and
will give you an even chance to
have a transmitter that is stable,
quiet, and free of parasitics.

Anfennas

The antenna might be a 2 bay,
10 bay, or whatever intermediate
arrangement provides the appro-
priate power gain to arrive at the
desired erp.

Now the question arises as to
whether the tower should be self-
supporting or guyed. If a guyed
tower is used, will the guy wires
disturb the radiated pattern? Break-
ing up the guy wires with insulators
poses a problem at FM frequencies.
Should the insulators be placed
every 38 wavelength, 144 wave-
length, or at lengths other than %2
wavelength or multiples thereof? If
the guy cable is longer than 2
wavelength, then you really do not
know what is happening to your
radiation pattern, vertically or hori-
zontally. Actual measurements are
expensive. So, a self-supporting
tower is to be preferred.

Order your antenna to be tuned
for the size and shape of your
tower, to insure a low SWR and a
good circular pattern. Also specify
that you want 3°, 4°, or 5° of
electrical tilt to your antenna, so
an adequate amount of power will
be radiated to nearby areas that
might otherwise receive a weak sig-
nal. It is very expensive (and off-
the-air time is required) to put an
electrical tilt into an antenna after
it is assembled. Consult antenna
suppliers for help in deciding what
is best for your particular location.
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carrier, background music, and other gear,

A much more critical subject is
how the elements of some antennas
are fed and matched. Some anten-
nas waste a great deal of power in
the form of heat, instead of radiat-
ing it. In any event, you should not
accept an antenna system which re-
flects more than 1% of the trans-
mitted power back down the trans-
mission line. A standing-wave-ratio
of 1.1:1 (or less) is excellent.

If your antenna site is located
where you get snow and ice, you
should go to the expense of an-
tenna de-icing equipment. A high
standing-wave-ratio caused by ice
(or any other problem, for that mat-
ter) can cause heating and damage
in the transmission line and/or

final tank circuits. By all means,
pressurize your transmission line
with dry air or nitrogen. These ex-
penditures are quite justifiable,
when compared to time and money
lost when cquipment breaks down.

Auxiliary Antennas

While on the subject of antennas,
let’s consider auxiliary antennas
you may use. Microwave dishes for
an STL system should be of the
mesh, or open, type; solid dishes
present too much wind resistance.
If you need an antenna for the 26-
mc range, choose a steel whip—
spring mounted—with a ground-
plane consisting of the steel in a
building, or radial wires that are
strong enough to support 2” or 3”
of ice.

Since you are going to broadcast
stereo, you must use a receiving
antenna (for the studio air monitor)
that has a very low SWR or you
will have cross-talk problems.
Three-clement yagi’s are good
where the signal is quite strong, but
where the signal is weaker, use a
five- or ten-element antenna.
Choose a gamma-match antenna,
this unit is for use with either a 50-
or 75-ohm coaxial line, depending
on the exact design. TV ribbon
lead-in is not desirable, due to its
susceptibility to unwanted signals
and noise. Remember that FM
stereo requires the same exactness
and care as TV, if you are to re-
ceive a signal with no crosstalk, no
multipath distortion, and good sepa-
ration. On TV you see the faults—

© Please turn to paze 34

3. Control-room console, looking into the studie, dalongside ruék containing
stereo tape deck, monitor amplifier, silence sense deck, 25-cps cuing generctor.
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INSTALLING A
DIRECTIONAL ANTENNA?

W hen a broadcasting station must
provide a serviceable signal into a
specified area, at the same time
limiting its radiation toward other
localities, a directional antenna sys-
tem is required. The Federal Com-
munications Commission requires
that the proposed radiation pattern
of a directional antenna system be
filed by the applicant before a con-
struction permit can be granted.
This radiation pattern is derived
mathematically, is based on ac-
cepted electrical concepts, and as-
sumes ideal conditions. It is neces-
sary, therefore, to exercise great
care during the installation, so that
variations from the ideal conditions
are held to an absolute minimum.

Spacing and orienting the towers
is a critical process. A reference
azimuth to true north must be de-
termined, and a precise bearing of
the line of towers plotted from this
reference.

The only really acceptable means
of determining true north is by ob-
serving Polaris (the North Star).
Because of the earth’s motion, this
observation is most conveniently
carried out only once in 24 hours.

To provide an accurate tower
layout and to satisfy the terms of
the specifications, the services of a
registered civil engineer or surveyor
should be obtained. A traverse of
his measurements, duly attested,
should be supplied to the consultant
in charge of system design.

Towers

Towers must be designed and in-
stalled to withstand the maximum
wind velocities that may be encoun-
tered. The degree of protection in
this matter is at the discretion of
the individual station, but skimping
is hardly advisable. The tower de-
signer can give specific information
regarding anchors and guying.

*I.T.A., Washington, D.C.
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by Joe Novik* — Here's essential

information for completing that

Fig. 1. Shielded sampling-coil unit is
mounted inside the tower tuning house.
The concrete for bases and guy
anchors should be poured at least
a week or ten days before any steel
load is applied. For maximum
strength, even more than ten days
should be allowed for curing.

After the towers have been
erected, being certain they are ab-
solutely vertical, and before they
are painted, all joints should be
bonded to provide a stable RF path
which will not be affected by oxida-
tion or by movement of bolted
tower joints. In some cases, towers
are painted prior to erection; care
should be taken with these to assure
a good surface contact at all joints.
Painting must conform with FCC/
FAA regulations. Further, the sec-
tions of guy wire should be no long-
er than ¥4 of the operating wave-
length, so they will not affect the
pattern.

Grounding

The plate of the base insulator
should be bonded to the ground
system with one or more heavy
cables, or a copper strap. Until the
system is in operation, the ball gap
should be strapped across, and the
tower tied to the ground system to
prevent lightning from damaging the
piers or foundations. After the in-
stallation has been completed, and
the transmitter has been connected
to the system, the lightning gaps
should be set. They should first be
adjusted to flash at 100% modula-
tion, then opened to approximately
twice that flashover distance.

— WWW americanradiohistorv com

critical job.

As an additional aid in lightning
control, “Johnny Ball” insulators
(if used) should be ganged both at
the tower and at the anchor. It is
best to use two or three in series,
rather than just one.

A fence is required around each
tower to prevent unauthorized tam-
pering and vandalism. These pro-
tective structures can be made of
metal or wood; however, if they are
constructed of metal, they must be
carefully bonded to the ground sys-
tem, and should be completed be-
fore any tower-resistance measure-
ments are made.

Ground Systems

Since the antenna radiation pat-
tern is computed on the basis of a
perfectly conducting ground, and
since earth conditions always depart
from the ideal, a ground system of
buried copper wires or ribbons must
be installed. The FCC requires a
system of buried radial wires, each
at least ¥4 wavelength at the oper-
ating frequency. A minimum of 120
evenly spaced radials (and more, if
possible) should be installed.

Ground Screens

If high base currents are encoun-
tered, a 24”7 x 247 ground screen
must be placed in position at the
base of the tower. It should be of
28-gauge expanded copper mesh, or
the equivalent, and should be cov-
ered with earth. Each radial wire
must then be electrically bonded to
the ground screen; a simple twisted
connection will not suffice—each
connection must be silver soldered.

In lieu of the copper ground
screen, additional radials may be
used, interspaced with the afore-
mentioned 120. They should be
placed around the base of each
tower and installed in the same man-
ner as the others. All the radials
should then be bonded to a heavy
bus consisting of a 3” (or wider)

BROADCAST ENGINEERING
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Fig. 2. Isolation-coil method of coup-
ling signal to the tower-phase monitor.

copper ribbon, or to a bundle of
copper wires next to the concrete
basc of the tower. The insulator
base and the lightning gap are also
bonded to the screems, or to the
ground bus at the tower base.

A similar bus or wire bundle is
used to interconnect the short (in-
tersecting) radials between the tow-
ers. If the towers are spaced more
than %2 wavelength apart, the ra-
dials should be extended to overlap;
thus, they can be bonded the same
as the short radials.

Bonding

In all bonding connections, only
silver soldering, brazing, or copper
welding should be employed. Lead-
tin solder will corrode, and will
melt readily under lightning surges.
During installation, close super-
vision should be exercised to insure
conformance with bonding specifica-
tions. It is recommended that a
No. 10 soft-drawn copper or a No.
10 copper-weld wire be used for
the radials and for the bundle of
wires making up the bus.

Care should be taken that no two
ground wires come in contact with
each other unless a firm bond is
made, except within a 2’ or 3’ radius
of the tower base or copper screen.

Transmission Lines

The outer conductor of the trans-
mission line should be bonded to
the ground system every 20 feet,
preferably to the heavy copper strap
running between the towers.
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Provision should be made to flush
dry air through the line and hold
it at the pressure recommended for
whatever transmission line is used.
Air may be provided by a hand
pump and a small silica gel cham-
ber, or by an air-pressure tank and
dehydrating equipment. All joints,
plugs, and end seals should be
tested for leaks with soapy watcr.

Extra gaskets should be available
in case of damage to, or defects in,
the original onecs. Insulated end
seals will be required at both ends
of the transmission line, one at the
phasing-and-branching equipment
and another at the antenna-tuning
unit. The outer conductor of the
transmission line is connected to the
ground system at the phasing unit
and at the tower-tuning units.

Phase-Monitor Lines

Either semirigid or flexible co-
axial lines may be employed in the
sampling system for the phase mon-
itor. All lines should be of the same
electrical length in order to produce
correct phase indication; i.e., all
lines must be the same length as
the longest line from the antenna
to the phase monitor. Excess line
on the shorter runs may be coiled
and stored at either the antenna or
the phase monitor. Alternatively, it
may be folded back upon itself.

The characteristic impedance of
the sampling lines must be chosen
to match the input impedance of
the phase monitor. These lines can
be buried in the ground or carried
back in the trough that supports
the main transmission lines. If semi-
rigid line is used, provision should
be made for expansion and contrac-
tion caused by temperature changes.

One method of sampling antenna
current consists of mounting a
sampling coil in the tuning house
(Fig. 1) as part of the tower taning-
unit or as a separate kit.

Another method of sampling is
with a shielded or unshielded loop
at the tower (Fig. 2). If the tower
height is less than Y2 wavelength at
the operating frequency, and if the
power is not too great, the sampling
cable can be insulated from the
tower; if so, isolation coils need not
be included in the system.

If isolation coils are required,
sampling cable or air-dielectric coax
can be “wrap-locked” to the tower
members and connected to the iso-

—ywWww americanradiohistorm™eom

LIGHTNING

lation coils in the tuning house at

the base of the tower. From the
isolation coil, transmission cable is
run to the phase monitor in the
transmitter building. The “cold”
end of the isolation coil should be
bonded to the main ground system.

Line Termination

The transmission line for feeding
the line-terminating unit can be
buried, but it is often desirable to
install the line above ground. This
is particularly important in the case
of aluminum-sheath cable, as it will
deteriorate very rapidly under-
ground without a protective sheath-
ing such as polyethylene.

Support posts should be either
completely insulated or, if they are
steel, bonded to the ground system.
If air-dielectric coax is used, it
should be laid out as straight as
possible with no bends, sags, or
bumps; bending strains may cause
flanged seals to leak. One end of
the line should be anchored, and
the other left free to move as the
line expands and contracts.

Trough supports should measure
at least 4” X 8, have a removable
top, and be above the maximum
snow level. For convenience, the
trough should be no higher than 36”
above the ground unless terrain con-
ditions make this impossible.

Line-terminating units can be
connected to the tower by means of
copper tubing, flattened at one end,
and drilled for connecting to the
antenna-tuning-unit terminal. The
tubing is run through a feed-through
insulator in the tuning-house wall,
and attached to the tower with a
bolt or by brazing. At a point be-
tween the tower and feed-through
insulator (as shown in Fig. 3), the
line should be formed into a one- or
two-turn coil, 12” to 18” in diame-

® Please turn to page 36

REAGTANCE —
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Fig. 3. Layout of each tower enclosure
showing tower, fence, and tuning house.
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RADIO TRANSMITTER
MAINTENANCE

A part from electronic troubleshoot-
ing, a portion of the station mainte-
nance program is concerned with
mechanical functions — chiefly vis-
ual inspection and cleaning. Trans-
mitters generally have blowers to
force air around the power tubes for
cooling. Although filters are always
used at the air intake, the continu-
ous air stream speeds up the ac-
cumulation of dust within the equip-
ment cabinet. It is for this reason
that units with forced-air cooling
require cleaning at more frequent
intervals than those which have no
blowers.

Internal Cleaning

Each regularly-used transmitter
should be cleaned monthly. At
yearly intervals the transmitter(s)
should be cleaned even more
thoroughly; auxiliary equipment
should be cleaned at this time, too.
The cabinet must be entirely blown
(or vacuumed) out, to eliminate
most of the dust. A portable, com-
bination blower-vacuum cleaner is
indispensable for this job.

Relay contacts can be wiped off
with either a soft, lint-free rag or a
narrow strip of bond paper dipped
in alcohol or contact cleaner. (The
strip of paper is especially effective
when pulled through normally-
closed contacts.) Occasionally, it
may be necessary to use a burnish-
ing tool to polish the contacts—
sandpaper or files should never be
used, as the contact shape may be
altered and proper operation im-
paired. Porcelain standoff insulators
should be dusted or wiped clean, as
an accumulation of dust or grime
could cause arc-over. Meter faces
should be wiped off and reset man-
ually for zero indication; this must
be done only when all power is
completely off. All door interlocks

by Thomas R. Hasketi *—PART THREE

How to plan a system maintenance

and high-voltage grounding straps
should be inspected, cleaned, and
checked for good contact.

Besides the points mentioned
above, all tubes should be removed,
wiped clean, and their pins and caps
polished free of grime. All tension
clips and contacts (such as the tap
on the final tank coil) should be
removed and polished. It is a good
idea to wash the cabinet face with
a mild detergent and inspect the
entire transmitter visually for any-
thing out of the ordinary.

Convection-Cooled Equipment

Equipment which is not forced-
air cooled will not accumulate dust
as rapidly as blower-equipped units,
but will still require periodic clean-
ing. The blower or vacuum should
be used to clean the chassis and/or
housing. A close visual inspection
should be made, at quarterly inter-
vals, for signs of overheating, mois-
ture accumulation, and leaky elec-
trolytics. All socket voltages must
be measured and compared with
recommended values, panels clean-
ed, “pots” squirted with control
cleaner, and all components closely
inspected.

Measurements
The socket voltages of all stages

should be measured with a VIVM

1" DR 2" BARE WIRE
TWO FEET OF BROOMSTI CK:

WIRE TAPED TO STICK

HOLD HERE

\

( \ APPROX. 8' OF SLACK

_——BATTERY OR GROUND CLAMP

*Broadcast Consultant, Michigan City,
Indiana.
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Fig. 5. Grounding stick can be made from
simple materials, and may save your life.

WWW americanradiohistorv com

schedule designed to assure maximum

operating efficiency.

and compared with recommended
and previously-recorded values. Ex-
treme caution should be used when
making measurements. The only
safe way to connect meter leads is
before the power switches have
been turned on, and after a ground-
ing stick has been applied to the
particular point in case of a bleeder
or interlock malfunction. The inter-
locks don’t have to be cheated; the
doors can be closed, and the trans-
mitter fired up in the normal man-
ner while the VIVM is read. Al-
though time-consuming, this system
may well save your life. After the
reading is taken, the process should
be reversed; use the grounding stick
on the terminal before removing the
meter lead.

A grounding stick for this pur-
pose is shown in Fig. 1. It is a
wooden pole about 2’ long (a sec-
tion of a broom handle will do
nicely) to which a large-size
stranded wire (AWG10 or 12) has
been taped. At the “hot” end, the
insulated wire is exposed and ex-
tended beyond the stick for perhaps
an inch or two; half way to the
other end the wire brought out
through the tape, cut to a conven-
ient length (approximately 8) and
terminated in a large automobile-
type battery clip. When the clip is
attached to an unpainted part of the
transmitter frame (ground), the hot
end can be used to discharge termi-
nals prior to making measurements,
adjustments, and repairs.

Panels and Cabinets

The subject of panel and cabinet
cleaning merits further discussion,
as it should be done rather thor-
oughly on an annual or semiannual
basis. Notations should be made of
all normal control settings, before
any knobs are removed from their
shafts.

The panels are then dusted with

BROADCAST ENGINEERING
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a soft, damp cloth. After this, cracks
and corners which were missed
(panel and meter junctions, for ex-
ample) can be cleaned with a small,
dry paint brush. Smooth panels
should be washed with a mild de-
tergent, and buffed briskly with
automobile-type polish or wax.

Crackle- or wrinkle-finish cabi-
nets can best be cleaned with a
stiff-bristled scrub brush, detergent,
and warm water. This method must
be employed with care, however, to
avoid spilling water inside the unit,
or on nearby equipment. One way
of avoiding damage from spillage is
by draping several large cloths over
nearby units. Rags should never be
used for cleaning crackle-finish
panels because the rough surface
will shred the cloth and cause lint
to adhere to the paint. Wax may be
applied to a wrinkle finish with a
rather soft brush, such as that used
for polishing shoes.

Naturally, glass meter faces
should be carefully wiped off with
soft, lint-free, slightly damp rags,
using warm water only—no deter-
gent. Finally, before the knobs are
replaced, the screws, bolts and nuts
which secure the controls (i.e., at-
tenuators or capacitors) to the panel
should be checked for tightness.

Passive Equipment

Also located at the transmitter
plant are such items as phasing
equipment, transmission line, line-
matching equipment, antenna(s),
tower(s), and the ground system.
They are passive elements—normal
station operation has little effect on
them. Degraded performance or fail-
ure of these items is almost always
due to some external agent—mois-
ture, wind, lightning, electrical dis-
charge, rodents, and vandals, to
name a few.

The effect of these elements can
usually be determined by observing
the transmitted signal as read on
the antenna ammeter, the frequency
and modulation monitor, and the
quality of the sound from the sta-
tion monitor. A closer inspection of
such passive equipment should be
made annually, looking for evidence
of deterioration.

One possible defect which may
develop within the passive equip-
ment concerns impedance matching
and the possible presence of stand-
ing waves on the transmission line.
With a kilowatt or more of RF
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Week
I

[
2.

Suggested Transmitter Maintenance Schedule
ly
Calibrate all remote-reading meters, including those used (in con-
junction with a remote-control system) to read transmitter operating
parameters from the studio or other control point.

2. Test-operate all auxiliary and standby gear.

3. Make written record of the meter readings on every transmitter.
(Optional—note control settings.)

Monthly

I. Clean main or on-air fransmitter(s); check air filters and replace if
necessary.

2. Clean remote-control system; check all voltages with a VIVM;
measure resistance of solid-state rectifiers; check proper operation
of all functions and metering circuits.

3. Have fransmitter(s) and frequency monitor(s} checked by a com-
mercial measuring service.

4, If any type of FM multiplex is used, check or cross-talk with main
channel.

Quarterly

I. Inspect tower-lighting control devices, indicators, and alarm sys-
tems, making proper entries in the operating log.

2. Run "spot proof" on audio portion of main transmitter(s), and all
regularly used audio equipment; make visual inspection, clean, and
check power-supply voltages; check resistances of solid-state
rectifiers.

3. Check operation of and recalibrate all monitors; include visual
inspection, cleaning, and checking of power-supply voltages.

4. Check operation and alignment of multiplex gear and RF preamps;
include visual inspection, cleaning, and checking of power-supply
voltages.

5. Run shelf-spare transmitting tubes, or rotate with those in use.

6. Optional: Sweep-align FM exciter, depending on make, age, and

condition.

Semi-Annually

Clean all attenuators and pots; clean and check operation of all jack
panels and patch cords. (Techniques were described in Part 2 of
this series.)

Annually

Run complete audio proof-of-performance as required by FCC.
Run a complete "unit proof' on each transmitter and each unit of
audio equipment, whether main or standby; include close visual
inspection, thorough cleaning, and checking of all socket voltages.
Make close visual inspection of all tfowers, fower-lighting systems,
feedlines, quy wires, ""doghouses,” and coupling assemblies. Deter-
mine if tower cleaning and/or repainting is necessary fo maintain
visibility in compliance with FCC regulations. {Optional: Again
measure impedance of antenna system.)

energy on a line, a high standing-
wave ratio can cause overheating
and subsequent breakdown. How-
ever, such a condition would not
go unnoticed for long; the antenna
ammeter or reflectometer readings
would indicate an abnormality. If
the transmitter is operating nor-
mally, the defect can be traced to
the line.
Tower Lighting

FCC regulations require that
nearly all towers be lighted, and
that spare bulbs be kept on hand at
the transmitter plant. If any portion
of the tower-lighting system should

WWW-americanradiohistorv.com
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fail, the nearest office of the FAA
must be notified since the tower
then constitutes a hazard to air
navigation. As a general practice,
tower lamps are replaced on a
yearly basis, even though they
might still be in working condition;
this procedure tends to minimize
failure in service.

In addition to the daily tower-
light check required by the FCC,
the licensees must also inspect all
tower-light control devices, indica-
tors, and alarm systems at least once
every three months. It is further
required that a record of this inspec-
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F - Clean, inspect, measure power supply voltages.
L — Inspect tower-lighting controller.
R — Clean, inspect, measure power supply voltages, check operation and recalibrate.
S — Run spot proof—clean, inspect, measure power supply voltages.

U - Run unit proof—clean, etc., as above.
X — Inspect and replace light bulbs if necessary.

tion be kept, showing the date, con-
dition of the equipment and adjust-
ments, replacements, or repairs.

All towers must be cleaned or
repainted as often as necessary to
maintain good visibility from the air.
From the administrative standpoint,
such tasks belong on the operating
schedule and log rather than in the
maintenance schedule; however,
some stations include them in both
as a precautionary measure. At any
rate, appropriate entries must be
made in the operating log, whether
or not any other logs are kept.

Antennas
An AM ground system may not
appear to need maintenance. One
small point might be mentioned in
passing, however—vandals seem to
enjoy pulling up the copper wire.
After a few raids of this nature, the
impedance of the antenna system
will have changed, resulting in a
mismatch at the feedpoint. There
isn’t much that can be done to pre-
vent such nefarious activity at re-
mote transmitter sites, although fi-
nancial loss can be averted by

carrying theft insurance.
At any rate, whenever the ground
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system is disrupted, and at least part
of it replaced, the antenna imped-
ance must be measured again and
the coupling rechecked for optimum
transfer. With a directional array,
this can be a costly undertaking,.
Most stations don’t have the
requisite equipment, so they hire
consultants for such jobs. From the
standpoint of preventive mainte-
nance, however, it is a good idea to
measure the station’s antenna sys-
tem now and then (perhaps on a
yearly basis). Any change in the
impedance can cause considerable
loss in signal strength. If the im-
pedance is different from that stated
on the license, the new measure-
ments must be reported to the FCC.
(Part 3 of the Rules and Regula-
tions will explain these matters.)

Schedules

On a yearly basis, the various
maintenance tasks should be sched-
uled according to their required
time, and staggered so that each
period will contain a nearly equal
amount of work. Depending on the
size of the engineering staff, the
transmitter jobs may be coordinated
with those at the studio. A plan to

A — Clean, inspect, measure power supply voltages, align and check operation.
_C — Run complete FCC proof—clean, inspect, measure power supply voltages.

Fig. 6. Sample maintenance schedule covers entire year, and divides work evenly.

cover almost any situation appears
in the accompanying box.

A complete transmitter mainte-
nance schedule (except for weekly
tasks) for a hypothetical AM-FM
station with separate transmitters
(each separate from the studio) is
shown in Fig. 6. Note that the AM
plant is manned, while the FM plant
is remotely-controlled from the AM
site. This style of schedule is iden-
tical to that shown for studio work
in Part 2 of this series, and makes
it possible to schedule various jobs
so there isn’t too much work in any
one week. And yet, each piece of
gear gets proper attention. As the
work is done, it should be written
up in a separate maintenance log,
showing the date, engineer’s name,
work done, and any comments. All
statf members can then be aware
what has been done, what is to be
done, and how the equipment has
been acting.

The secret of dependable station
operation lies in regular, effective
maintenance. If the suggestions in
this series are followed you can feel
you have done much toward keep-
ing your station “on the air.” A
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Free yourself for just 20 seconds to check
the advantages of using RCA Red Seal
Magnetic Recording Tape:

® Developed by RCA sound engineers for
their own professional use. (They insist
on the very best!)

@ Manufactured in the country’s newest,
most modern plant. (Everything’s up-to-
date in Indianapolis!)

@ Supervised from basic oxide formula-
tion to finished tape by skilled engineers.
(All sticklers for perfection!)

® Quality control tested for frequency re-
sponse, distortion, drop-out noise, print
through. (Very rigid tests!)

November, 1962

& Mechanically tested for coating thick-
ness, anchorage, layer-to-layer adhesion,
aging, cupping, slitting. (it's got to mea-
sure up!l)

& Precisely controlied to give every inch
of tape the same magnetic properties, the
same recording-bias characteristic. (So
you can use tapes interchangeably!)

#® Take another 20 seconds to make your
job a whole lot easier—fill in the coupon
for specifics on this great new tape!

GAVIGTOR

@The most trusted name in sound

wWwWw americanradiohistorv . com

| YOUR WORK ?

——— e ————

Magnetic Tape Products Marketing
RCA Victor Record Division

155 East 24th St.

New York 10, N, Y. BE

Please rush me specifics on RCA Red Seal
Magnetic Tape including all essential
physical and magnetic characteristics.



www.americanradiohistory.com

DO YOU UNDERSTAND
DBU's AND DBK's?

by Jack Alexander* — These units
are becoming common in

transmitter-system calculations.

AS I my/m
NOW 60 dbu
WAS 3 mv/m /

NOW 70 dbu

.

WAS 50 uv/m
NOW 34 dbu
x )N\

) TRANSMITIER \

STUDIO

WAS S mv/m
NOW 74 dbu

Fig. 1. FM contour map indicating the
new designations set forth by the FCC.

About ten years ago, the FCC
developed and made public some
new curves for television in which
they refer to “dbu’s” and “dbk’s.”
Many broadcast engineers were
rather puzzled by these terms, but
after a short time the more observ-
ant found that instead of making

*TV Consultant, Washington, D.C.
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40 60 80 160

Fig. 2, New conversion scale for dbu's

20

calculations harder they actually
made them easier! Instead of hav-
ing to multiply unwieldy numbers,
using these curves made it neces-
sary only to add them.

More recently, with the changing
of the FM rules (see “The New FM
Rules Affect You”—in this issue),
the FCC has made use of the dbk
and the dbu on a much wider scale.
It is most likely that, before long,
the term will also spread to AM
calculations.

Definitions

What do these terms mean? The
symbol “db” stands for decibel
which, as most readers know, is a
ratio only and not an expression of
an absolute value or unit. The let-
ter “u” signifies that the value
shown is above a reference value
of 1 microvolt. (It will be recalled
that “u” is used in most writing to
signify the Greek letter mu, which
represents the prefix “micro.”) Thus,
60 dbu would be a value 60 deci-
bels above 1 microvolt.

In the case of “dbk” we again
have an expression of so many deci-
bels above a reference, which in this
case is 1 kw. We know that “k”
generally signifies kilowatts, so the
expression 20 dbk is easily accepted
as being 20 decibels above 1 kw.
In some instances, we can even go
into negative dbk values (i.e., a
100-watt transmitter would have an
output of —10 dbk, or 10 db be-
low 1 kw).

Contours

For the purpose of this article
we shall explain the use of the db
in connection with FM contours,
and will take examples from cur-
rent FM-coverage standards.

For years, the standard service
(protected) contour for FM radio
has been termed as the 1 millivolt-
per-meter (1 mv/m) contour—see

WWW-americanradiohistorv.com

Fig. 1; this contour is protected
from interference from other sta-
tions. By the same token, the 5
mv/m and 3 mv/m contours repre-
sent the minimum coverage require-
ments for studio and city, respec-
tively. Now, under the new rules,
the Commission provides for inter-
ference protection within the limits
of a 60 dbu contour. Likewise, the
5 mv/m and 3 mv/m contours have
been changed to 74 dbu and 70 dbu.
The former outer limit of service,
the 50 uv/m contour, has been al-
tered to a 34 dbu contour.

We normally measure field inten-
sity in millivolts-per-meter. There-
fore, our dbu term is based on a
voltage ratio. The db formula for
voltage ratios appears in the com-
putation section of this article.

Similarly, when we discuss trans-
mitter power we refer to watts (gen-
erally kilowatts); as a result, we
shall find the power ratio used when

1,000 .
7
/
500 //
100
//
g 50 7
=
o
= /
) /
10
7
7
7
5 +
7
1
0 10 20 30

Fig. 3. New conversion scale for dbk’s.
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computing dbk’s—decibels above 1
kw.
Computations

At first sight, many engineers
throw their hands up in horror at
the thought of tangling with decibel
formulas; what they expect is com-
plicated math. As a matter of fact,
decibel math is one of the easiest
types to work with. Because we can
all add simple numbers, the dbk/
dbu method is rapidly becoming
preferred by most engineers.

DBU's

The basis of the dbu’s, or deci-
bels above 1 microvolt, is the ratio
for voltage:

El
20 log g
E

2

An example: How many dbu’s is
a field intensity of 1,000 uv (or 1
mv)?

This represents a voltage ratio of
1000:1 (E,/E,). We convert the
ratio into a logarithm. From the
table of common logarithms we find

Table 1 — Common Voltage-Power Ratios.

Contour dbu's  Power dbk’s
100 mv/m 100 1000 kw 30
10 mv/m 80 316 25
E mv/m 74 200 23

3 my/m 70 100 20
50 16

I mv/m 60 20 13
10 10

500 uv/m 54 B [
100 uv/m 40 500 watis -6
50 uv/m 34 100 watts 10

that the log of 1000 is 3. Thus, 20
log 1000 is the same as 20 X 3, or
60 dbu. Easy, isn’t it?

Similarly, 100 microvolts can be
expressed as 40 dbu. In this case,
20 X log,, E,/E, equals 20 X the
log of 100:1, or 20 X 2, equals 40
dbu. Our old friend, 50 uv/m can
be computed in dbu’s easily. The
ratio is 50; so, 20 X logy,, 50
equals 20 X 1.7. Thus, 50 uv/m
equals 34 dbu. If the user remem-
bers first to find the ratio of the
desired voltage to 1 microvolt and
then multiply the logarithm of that
ratio by 20, he cannot go wrong.

DBK's
Power ratios are handled in a

manner similar to that of handling
voltage ratios. The only difference
is in the formula, which becomes:

P,

10 log
b,

Thus, a transmitter output of 1000
kw can be expressed as 10 X log
of the ratio of 1000:1, or 10 X 3
equals 30 dbk.

It should be apparent that power
ratios work in the same manner as
voltage ratios, except that the con-
stant is 10 instead of 20. By the
same token, an important point to
observe is that a small change in
dbk’s will result in a large change
in power, whereas a small change
in dbu’s would not produce so great
a change in field intensity.

Specifications, in the future, will
be expressed more and more often
in these units. The engineer who
has a grasp of their use will find his
system computations greatly sim-
plified. The charts in Figs. 2 and 3,
and Table I, should greatly assist
in quick calculations. A
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FRAME-LOCK DEVICE
FOR THE AMPEX VIR

by Bill Kessel* — Details of a

simple frame-locking generator which
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Fig. 1. Circuitry added to the A" machine,
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Fig. 3. Circuitry added to the "B" machine.
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eliimnates roll-over during tape-
machine transitions.

In common with other sources of
“unlocked” composite video, the
tape machine switching can cause
a picture roll-over. We use a num-
ber of pretaped inserts in our re-
cording, and it is essential that
there be no flop-over during the
transition between machines. Our
supervisor of tape operations, O. G.
Kelly, solved this problem with a
simple device which uses a mini-
mum of circuitry but is quite stable
and dependable.

Theory of Operation

The solution, of course, is to
lock the capstan during the four-
second stabilization period so that
the tape picture will be vertically
coincident with the local sync gen-
erator. Normally, during stabiliza-
tion, the capstan generator is fed
a 240-cps signal. There are then
four possible locking modes, only
one of which is coincident with the
generator. Fortunately, thcre is a
signal on the tape which can be
used to lock the capstan at the
proper point. This is the edit, or
field, pulse.

Fig. 1 shows the circuit used in
the “A” machine. The positive-
going edit pulse is taken from the
cathode of V-013A in the left-hand
control panel. It is amplified by
two 12AX7 stages and fed to a
6J6 which develops a sawtooth
that later becomes a square wave.
Fig. 2 shows the two-tube sub-
chassis mounted on the right wall
of the left-hand control-panel unit
in the “A” machine.

A DPDT 24-volt DC relay is
mounted on the back of the capstan
servo generator as shown in Fig. 2
(lower center). The relay coil is
connected between —24 volts and
the unused normally-closed contact

*Chief Engineer, KTVT, Ft. Worth, Tex.
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e

%
Fig. 2. Two-tube subchassis assembly in
the control panel of the A" machine.

on the “B,” or four-second delay,
section of K709. Thus the relay
is energized until K709 has “timed
out” and the tape guide is pulled in.
Then the relay drops out and the
normal 240-cps pulses are reap-
plied to the capstan generator.
During the four-second stabiliza-
tion period the square wave devel-
oped from the edit pulse is applied
in place of the 240 cps from the
photocell. Instead of the 240-cps
signal from the control track, there
is a square wave which has been
developed from 60-cps AC. If the
AC is properly phased, the capstan
will lock so that machine sync will

coincide with local sync. It may be
necessary to reverse the AC leads
of the capstan generator for correct
phasing.

Circuit Details

The circuit for the “B” machine,
shown in Fig. 3, is almost identical
to that for the “A” machine except
that the 12AX7 amplifier is not
nccessary. The field pulse is taken
from J3-P, pin 13, in the left-hand
control panel and is handled by
the 6J6 and the relay in the same
manner as in the other machine.

It will be necessary to bring local
sync into the machine and to oper-
ate with the sync selector switch in
the Local Sync position at all
times. The sync can be brought
into machine “A” at the Color
Sync jack and into machine “B” at
the External jack. Some rephasing
of the sync generator may also be
required.

In both circuits the resistors are
145 watt, 10%, and the capacitor
values are shown in microfarads at
400 volts, unless otherwise marked.
The circuitry is not critical and,

once adjusted, should operate for
a long period of time with no
trouble. :

There is a bonus available in the
“A” machine circuit (Fig. 1). The
lead marked “connect to S.001” has
nothing to do with the frame-lock.
This is an arrangement for making
the edit pulses available at the
scope when the switch is thrown to
the System Stability position. They
are superimposed on the Lissajous
pattern. The “B” machine already
has this feature built in.

The operation of the unit may
be conveniently checked by feeding
the output of the machine into a
master monitor which has been
switched to “Non-Comp.” Machine
sync will then be mixed with local
sync in the monitor and the rela-
tionship between the two can be
readily observed.

This unit has worked faithfully
in our operation for two years with
no attention except an occasional
tube check. All that is needed are
good, solid edit pulses on the tape,
and the roll-over problem is com-
pletely solved. A
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NEUMANN MICROPHONES

Gotham Audio Corporation presents the complete line of Neumann
microphones which have, over the years, achieved the position of
leadership in those industries which will not compromise with quality.

Write today for brochure on Neumann microphones.

GOTHAM AUDIO CORPORATION

2 WEST 46 STREET, NEW YORK 36, N. Y.« CO 5-4111
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Relay Switching for
Remote FM Monitoring

by Melvin G. Hart, Chief Engineer, WIL-
AM-FM, St. Louis, Mo,

When the Hewlett-Packard fre-
quency and modulation monitor is
used with a remote-controlled FM

transmitter, it is necessary to em-
ploy a sensitive and delicate (10-ua)
meter at the studio, or remote point,
for frequency indication.

With the meter across the remote
stepper switch and the monitor out-
put across the transmitter stepper
(the usual arrangement) up to 300

—

15-0-15

ko

H-P335-8

SCHAFER METERING PANEL
u|

1K

|

cL o ] o [}
9 10 22 23 26 g
11 0—
GATES RDC-10 1— ;L z <7> <8:
12
STUDIO UNIT

| o
= -0

METERING LINE

24

www americanradiohistorvy com

volts can be inadvertently applied
to other sensitive meters in the re-
mote unit. Besides this, switching
transients and other voltages can
be applied to the frequency meter
in both the remote and transmitter
units. This is likely to cause bent
pointers and bobbin burnouts.

Unless relay switching is provided
to complete the circuits, and un-
less the frequency or modulation
positions are dialed up from the
studio, the frequency and modula-
tion meters in the Hewlett-Packard
monitor will not work. This system,
however, hinders maintenance at
the transmitter. By using the cir-
cuit shown, you can avoid these
problems.

In the Gates RDC-10 when the
FREQ position is selected on the
remote control system, 6 volts DC
is applied to K1. This sets up the
path to K2. When the “raise-lower”
switch is put in the “raise” position,
110 volts AC is applied to the K2
coil, and K2 closes, transferring the
output of the monitor to the remote
meter through the steppers. Space
contacts on the studio unit isolate
the remote meter from the stepper
until the “raise-lower” switch is ac-
tuated. Both the remote and trans-
mitter steppers must be in the
proper position, and the ‘raise-
lower” switch actuated, before con-
tinuity is established. This prevents
“banging” of frequency, modulation,
and other meters during switching.

Since the modulation circuit has
no high voltage, when not being
operated it is simply connected
through an isolating relay which
reconnects the original 1,000 ohms
to ground.

With the steppers in any posi-
tion other than for measuring fre-
quency or modulation, the monitor
operates independently of the re-
mote control. This assures complete
accuracy when taking readings at
the transmitter, during maintenance,
and during weekly calibration.

The Party Line Plus

by James French, Jr., KRMA-TY,

Denver, Colo.

Many television stations have the
old headache of an obsolete “party-
line,” or PL system. The circuits
and explanation given here should
help solve some of the difficulties

BROADCAST ENGINEERING


www.americanradiohistory.com

encountered in PL, intercom, and
talk-back systems. This system elim-
inates sticking of carbon granules
in the mikes, has individual gain
controls for the listen circuits, and
provides more than sufficient vol-
ume for any occasion.

The units described herein make
up a very functional system. The
PL section may be used exclusively
or in a custom installation includ-
ing intercom and talk-back (IC and
TB). The system’s complexity can
be determined by the needs of the
individual station.

Individual amplifiers are used to
amplify the PL line signal (which is
approximately .1 volt peak to peak)
to a volume in excess of any normal
listening requirement. Each ampli-
fier has its own “listen-gain” con-
trol (see Fig. 1). The total current
drain of each amplifier is approxi-
mately 15 ma at 7.5 volts DC.

The circuit is simple, with no
transformers, and only one trans-
istor. The units may be built to
most any configuration which suits
the application. The physical design
shown in Fig. 1 was chosen for
simplicity and ease of mounting in
nearly all applications. The only
deviation from this configuration
was in the image orthicon cameras,

Fig. 4. View of the selector-switch panel
at the control director's position.

November, 1962
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Fig. 1. Photos and circuit diagram of transistorized amplifier unit.

where available space was at a
premium (see Fig. 2).
Where “listen” is the only func-

tion desired (such as on the boom
mike) the mic circuit can be re-
placed with a 2700-ohm resistor.

I
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Fig. 5. Two-transistor talk-back amplifier circuit.
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Fig. 6, Power supply serves all units.

Shielded wire is recommended for
the interconnect cable, to reduce
stray hum pickup. Point Z is a con-
nection from the talk-back amplifier.

The 1C amplifer (Fig. 3) is a
three-transistor unit. The input is
connected to the PL wire and the
output to individual 45-ohm speak-
ers through control-selector switches
at the director’s position (Fig. 4). A
gain control is provided to set the
speaker level.

The TB amplifier is a two-stage
transistor amplifier (Fig. 5) used to
raise the TB speaker level to the
power required to feed the director
and/or technical director headsets
at the control position. The output
of the amplifier connects across the

$1795.00

e 1 kw RCA BTA

Plenty of spares. $4495.00

USED TRANSMITTERS

(Traded-In On New Bauer Transmitters)

e 250 WATT RCA BTA 250L
All tubes, 1490 kc crystal. Good condition. $595.00

® 250 WATT RCA BTA 250M

Current Model. Remote Control built-in. Excellent condition.

e 250 WATT RCA BTA 250M

Same as above less remote control. $1495.00

TMX
Installed new 1957. $2500.00

® 5 kw WESTINGHOUSE 5HV-1

For Complete Information Call, Wire or Write:
Area Code 415-591-9466

Bauer

ELECTRONICS
CORPORATION
1663 Industrial Road ® San Carles, Calif.

SPARTAMATIC 5 15,0 & & &

Call, Write or Wire Today -

SPARTA ELECTRONIC CORPORATION
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Fig. 7. Details of master control unit.

headset section of the PL at point
Z, and does not affect normal use.
A gain control is provided to adjust
the level and, once set, need not
be changed.

The power supply (Fig. 6) con-
sists of a 12-volt transformer and
a bridge rectifier. A rheostat is used
for adjusting the DC voltage for the
required listening level. A power
transistor is used for filtering.

The supply has been used on sys-
tems with IC, TB, and as many as
sixteen PL units. The one supply is
sufficient for all units.

The control unit is usually lo-
cated in the control room, at a
place convenient to the director or
technical director. This unit consists
of several telephone - type switches
and relays, the number depend-
ing upon the remote stations used
(studios, offices, art department,
rack room, and kine room). An
indicator lamp for each position
indicates a call from a remote sta-
tion. A buzzer or other aural
alarm may be used, if desired.
Two 45-ohm speakers are required
at each remote station, in case you
want simultaneous talk and listen
functions.

Handling Tape
Cartridges

by Guy C. Rauer, WEJL, Scranton, Pa.
If the felt pads supplied in tape
cartridges are not perfectly aligned,
the tape may not lay properly
against the gap, resulting in loss of
level and high frequencies. In addi-
tion, if the felt picks up enough
lubricant to become hard and shiny,
both tape and head wear will result.
A better material than felt for these
pads is polyurethane foam. This can

BROADCAST ENGINEERING
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be found in hardware stores in 18’
rolls, 3/8” wide and 3/16” thick.
It is made with adhesive back-
g, and used for weatherstripping.

To install the new pads, remove
the old felts and, with a solvent,
clean the springs of all adhesive.
Cut the foam to size, by stripping
the back from a short length and
sticking the foam to a clean piece
of glass. Use a razor blade and
straightedge to cut a foam strip
slightly wider than the spring. The
cut pieces are easily removed from
the glass, if they are not left too
long. A pair of tweezers is best
for handling the pads, which should
be applied with a slight amount
of overlap, and pressed firmly into
place. Roll the lapped portion down
over the edge of the spring. If the
edges of the foam remain com-
pressed after cutting, try picking at
the edges with something pointed.

Much better tape-to-head con-
formity is obtained with the foam,
and the spring adjustment is less
critical. Also, because of its por-
ous nature, this material will not
load up with lubricant, nor will it
remove as much lubricant from the
tape.

When dismantling cartridges for
repair or reloading, all old grease
should be cleaned from the hub and
bearing. Relubricate sparingly with
silcone grease, which may be ob-
tained from sporting-goods stores
(sold as silcone fly-line dressing).

Occasionally, one or more of the
graphite rods in the reel may be
broken or missing, or after much
use may become worn flat. These
rods may be replaced with thin
mechanical-pencil leads. Merely ce-
ment the leads into the slots with
a small amount of service cement.

Cracks in cartridge cases may
easily be repaired, using a tiny
amount of polystyrene dope thinner
or trichloroethylene. The latter does
a better job. Drop a small amount
onto the crack and it will immedi-
ately run into the vacancy and weld
the edges together.

For running the solvent into nar-
row places, a device may be made
by heating the end of a glass eye
dropper in a flame until it can be
drawn into a fine tip. The finer the
tip, the smaller the hole and the
better it will be for the purpose. Let
it cool, break off the end, and it is
ready for use. A
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THE NEW FM RULES
AFFECT YOU

T he Federal Communications Com-
mission recently released its “First
Report and Order” in Docket
14185, which was a rule-making
inquiry into the revision of FM
broadcasting rules, particularly as
to allocations and technical stand-
ards. Although the “Order” was to
be effective in early September,
numerous petitions for reconsidera-
tion were filed, none of which have
been acted upon at the time of this
writing.

The document presents the Com-
mission’s conclusions about matters
raised in the rule-making proceed-
ings. These matters include adopt-
ing minimum mileage separations
between co-channel and adjacent-
channel FM stations (which will be
strictly followed in future alloca-
tions), classifying stations and set-
ting forth maximum and minimum
facilities for each class, and divid-
ing the country into zones different
from the present Areas 1 and 2.

Simultaneously with the release
of the “First Report and Order,”
the FCC issued a “Further Notice
of Proposed Rule Making” which
suggests the adoption of a Table of
Assignments for commercial FM
channels, outlines priorities to be
used in preparing the Table, pro-
poses rules relating to directional
antennas, and moves to reduce the
facilities of stations which have
more than the maximum specified
for their class. It is expected that
considerable interest will be shown
in this proceeding, with emphasis
on the Table of Assignments and
on the question of “grandfathering”

Table 1—Power and Height Requirements.

Minimum* Maximum
Class A 100 watts (-10dbk)  3kw(4.8dbk) 300/
ClassB  5kw  ( 7dbk) 50kw (17dbk) 500/
-Class C 10 kw (10dbk) 100 kw (20 dbk) 2000/
*No minimum antenna height is specified.
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in stations presently operating with
excessive facilities.

The New Zones

Under the former rules covering
FM allocations, the country was
divided into two areas: Area I, a
portion of the northeastern U. S.
considerably smaller than television
Zone I, and Area 2, the rest of the
country.

The Commission has now divided
the country into three zones: Zone
I, which is coextensive with tele-
vision Zone I; Zone 1A, that por-
tion of California below the 40th
parallel; and Zone II, the rest of
the country.

The division was based upon
differences between the general
areas. These differences make high-
powered stations, which render
wide-area coverage, both less need-
ed and less feasible in the North-
east than in the West, where popu-
lation is sparse and cities are far
apart. The Commission considered
that stations operating with facili-
ties of the former Area 1 maximum
should have an aderuate basis of
economic support, because of the
populous character of the North-
east. Because of the similaritv to
conditions in the Northeast, assign-
ment rules for Zone IA are the
same as for Zone I.

Classes of Stations

The former FM rules provided
for two classes of stations on com-
mercial channels: (1) low-power
class-A stations, with no more than
[ kw erp and a 250" antenna (above
average terrain), operating on 20
channels in both Area 1 and Area
2; and (2) higher-powered class-B
stations operating on 60 channels,
with up to 20 kw erp and 500’
antenna height in Area 1, and with
no fixed maximum in Area 2.

Under the new rules, class-A

www americanradiohistorv com

by A leading Washington
Communications Attorney —
Information on new station requirements,

power rules, and tower regulations.

and class-B stations will be as-
signed (on the channels now speci-
fied) in Zone I and Zone IA. In
Zone II, which includes most of
the country, class-A stations will be
assigned on the 20 channels pres-
ently reserved for this class; class-C
stations will be assigned on the re-
maining 60 channels. No new
class-B assignments will be made
in Zone II

Minimum Facilities

The former rules required a 3
mv/m signal over the principal city
and otherwise at least 250 watts of
transmitter power for class-A sta-
tions and 1 kw for class-B stations.
Because of the pressure to “squeeze-
in” stations, numerous class-B sta-
tions were assigned with minimum
facilities, which made somewhat
less than optimum use of the lim-
ited number of channels.

The new minimum standards
continue the 3 mv/m requirement;
therefore, the transmitter where
possible should be located to pro-
vide line - of - sight transmission
throughout the principal city. The
standards also set forth the follow-
ing minimum effective radiated
power for new stations: class A, 100
watts; class B, 5 kw; and class C,
10 kw. The Commission considers
these new minima high enough to
safeguard over-all efficiency and, at
the same time, low enough to per-
mit reasonably economical opera-
tion and thus encourage the devel-
opment of the FM service. Table 1
shows power and antenna-height
requirements.

Table 2—Minimum Separations (Miles).

Class A Class B Class C
Co-ch 1st 2d 3rd Co-ch 1st 2d 3rd Co-ch 1st 2d 3rd
A 6540 I5 15 — 654040 — 105 65 45
B — — — — |50 105 40 40 1§70 135 45 45
C———— — o —— 80 |50 6545
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DRAMATICAG

TATION PERFORMANC

INESS
OR

NEXT TO NOTHING...

How much more money could Yb{u;make‘if you could...

® Increase your potential audience

B Quadruple radiated program power
2 Sound much louder and clearer
L Increase!recelved S/N ratio

Offer'the sponsor more listeners per dollar
@ Increase listener loyalty

8 Sound/much better than competitors

® Reduce operating costs

And do it aII for as little as *495.007
AUDIMAX statmns—more and more every day—do!

Here’s how: Audimax is your assistant broadcast en-
gineer—an electronic brain that boosts your station’s
radiated program power and market: coverage,
greatly improves sound, and improves operating effi-
ciency by automatically controlling program levels
with near-human intelligence and superhuman speed
and accuracy—all without objectionable side effects
and distortion.

Audimax differs in concept from ordinary level
controls (limiters, compressors, AGC!s;ete.) and ac-
complishes what they attempt to, without the addi-
tional problems they introduce. With such devices,
the gain is always either rising or falling. With fast
recovery times, pumping sounds occur. Slowing the
recovery time allows short bursts of sound to put

“holes” in the program. Audimax, instead, works-

like a competent engineering assistant.

Automatic Gain Riding —When levels a¥e tod highy

Audimax quickly and inaudibly lowers the gain with-
out thumping —When levels are too low, Audimax
raises the gain without pumping. With explosive
sounds, (e.g., pistol shots, barking dogs) Audimax
momentarily corrects the gain, then instantly re-
turns to previous level, without leaving “holes.”
When levels are correct, the gain remains constant.
Audimax’s exclusive platform mode of operation
preserves short-term dynamic fidelity.

Automatic Program Control —Audimax’s exclu-
sive logic monitors the incoming signal and com-
pares it with previous program information in its
memory, deciding whether to raise, lower or main-
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tain constant gain. The result: Ferfect levels every
time. Gated Gain Stabilization— Audimax also rec-
ognizes noise and background effects and maintains
constant gain during pauses, eliminating unnatural
fade-out of the background-effects and disturbing
‘swish-up of background noise, completely preserv-
ing the natura) sound of dramatic programs, sports-
casts, ete. Return-to-Zero Feature—In standby con-
ditions Audimax waits, and when convinced that the
program has ended, slowly drops to normal gain.
Magnified Modulation and Market Coverage—
While performing control functions automatically,
Audimax boosts overall levels—to 6 db higher than
normal manual methods—quadrupling radiated pro-
gram power and potential audience. You “stand out”
‘on the dial; your programs sound louder, clearer and
better than ever before, increasing listener loyalty.

~ All" thi§ means more value for the sponsor, and a

past incredse m your money-making potential.
Prove it for yourself. Satisfaction guaranteed.
Order your Audimax today !

Audimax II RZ . . . : o . $625.00
‘Audimax 1 without Gated Gam Stabiliza-
tion.and Return-to-Zero feature . $495.00

'LABORATORIES

STAMFORD, CONNECTICUT
ADIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

Another product of CBS Laboratories contributing to
better Broadcasting.
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Maximum Facilities

For class-A stations, the former
maximum facilities of 1 kw and
250" are increased, under the new
rules, to 3 kw and 300’ (above
average terrain). This should give
the class-A facility a maximum
service radius of 15 miles, under
the new mileage separations. The
Commission considers this area size
enough to meet the coverage prob-
lems presently encountered, while
not large enough to create serious
over-all assignment problems.

The former maximum for class-B

stations (in Area 1) of 20 kw and
500" has been increased to 50 kw
erp and 500’. The increase was con-
sidered desirable for adequate cov-
erage of metropolitan areas which
are expanding rapidly in suburban
development. A class-B station
operating at maximum would pro-
vide a 3 mv/m signal to a distance
of 24 miles and a 1 mv/m signal
to a distance of 33 miles.

For class-C stations, which are
to be assigned only in Zone II, the
maximum permitted facilities will
be 100 kw erp and 2,000 of an-

tenna height. These stations often
serve sparsely settled areas where
there are relatively few sizeable
communities, and are expected to
render wide area coverage; there-
fore they must be permitted to op-
erate with great height and power,
whenever possible.

The Commission rejected argu-
ments that there should be no ab-
solute maximum on facilities in
Zone II; they felt such assignments
would be wasteful and inconsistent
with a rational approach.

Signals for Service

The Commission has reaffirmed
the former standards which assume
a signal of 50 uv/m is sufficient for
service to rural areas and a signal
of 1 mv/m is adequate for city, fac-
tory, and business areas. For con-
venience, a signal standard of 70
dbu (which corresponds to 3.16
mv/m) will be used for principal-
city service. The other mv/m re-
quirements can also be converted
to dbu values, as pointed out in
“Do You Understand dbu’s and
dbk’s?” in this issue.

Protected Areas

The former concept of co-chan-
nel and adjacent-channel protection
in terms of a particular service-area

NEW FAIRCHILD CONAX

ELIMINATES
PRE-EMPHASIS
PROBLEMS

AUTOMATICALLY!

« CONAX will produce increased signal levels in
recording and FM hroadcast

« CONAX will reduce distortion in tape recording
and tape duplication

& CONAX will minimize tracing distortion

CONAX has heen engineered hy FAIRCHILD to
cope with the problem of distortion produced in
recording and broadcasting by excessive, instan-
taneous high frequency peaks. The CONAX “pre-
views” program material in emphasized form for
efficient high frequency control. The device is
based on the integrating properties of the human
2ar. The CONAX action is inaudible and instan-
taneous — 1/40,000ths of a second. CONAX effi-
ciently eliminates problems of overload from loud
cymbals, muted trumpets, bells, and the ever-
presentsnbllantsmgerswnthoutquahtydegradatlon
Model 602 — Stereo $495. 600 — Mono $330.

FAIRCHILD

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

B e

R
EEER R % §§§, w%’é“gm
- _g
i

B ke %W&&W@@y&&&
K mwﬂa@iw
.

oﬁ"er you more...

® QUALITY

o CONTINUOUS
PERFORMANCE

* SIMPLICITY

Quality all the way with QRK. Full
speed range—33, 45, 78. Built rugged with jewel pre-
cision. Plays 45’s without adapters. Rocker acceleration
~ E7Z queing. Single idler mainrains constant speed re-
gardless of normal wear.

: Priced from
$110. to $235.

Send for
detailed folder!

Phone CY 9-4692

Western Distributor

’?”J’J"'o E'ﬂﬂ"ﬂ“lﬂs Mfg. 1406 Clovis Ave. — Clovis, Calif.
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radius has been abandoned in the
new rules, except as would be pro-
vided by station mileage separa-
tions.

The mileage separations adopted
for co-channel stations (Table 2)
are as follows: between class-A sta-
tions, 65 miles; between class-B
stations, 150 miles; and between
class-C stations, 180 miles. With
these spacings, the protected service
radius for class-A stations would be
15 miles; for class-B stations, 40
miles; and for class-C stations, 65
miles.

These spacings provide protec-
tion to the following field-strength
contours: class A, 927 uv/m; class
B, 562 uv/m; class C, 944 uv/m.
First - adjacent - channel spacings
which are necessary to afford the
same degree of protection are—by
class—105 miles between B and B,
150 miles between C and C, 65
miles between A and B, and 105
miles between A and C.

The new rules provide for sepa-
rations which will space stations on
second and third adjacent channels
farther than the ‘“‘protected” co-
channel distances mentioned above
—i.e., 15 miles where the existing
station is class A, 40 miles where
it is class B, and 65 miles for
class C.

Other Technical Matters

The present rules provide that
stations already operating with an-
tenna heights greater than the max-
imum provided for their class and
zone, will be required to reduce
power so their 1 mv/m contour ex-
tends no farther than would be the
case if their maximum antenna
height and erp conformed to the
new rules.

Notwithstanding impressive argu-
ments for other equivalence meth-
ods (for example, increased power
at lower antenna heights without
restriction as long as the equiva-
lence maximum is not exceeded),
the Commission rejected them and
reaffirmed the former equivalence
method—apparently because it was
felt that the present approach has
proved at least reasonably satis-
factory.

Although the new rules reject the
use of directional antennas as an
assignment tool to be used in re-
ducing co-channel and adjacent-
channel spacings, consideration will

® Please turn to page 34
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the quality
of our product...

iis heard
In yours.

s ol The sound of quality from Continental’s 3156B/316B 5/10 kw AM
broadcast transmitter holds instant appeal for progressive broadcasters everywhere.
The Regulinear® Screen Modulation system results in unusually low levels of distortion.
Frequency response between 30 and 15,000 cycles is within 1.5 db or less. Carrier
shift is less than 1%. Performance is not limited by heavy iron core components
in the modulation system. Transmitter can be continuously modulated 100% at any
audio frequency without damaging components or sacrificing quality. “On-the-air”
quality is comparable to that of F.M. To get more information about putting the
sound of quality to work in your market, write or call:

MANUFACTURING COMPANY ¢ MAILING ADDRESS: BOX 17040 « DALLAS 17, TEXAS
4212 S. BUCKNERBLVD. « EV 1-7161 ¢ 27w SUBSIDIARY OF LING-TEMCO-VOUGHT, INC.
Designers and Builders of the Worid's Most Powerful Radio Transmitters
*Pat. No. 2,918,631
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NEWS OF THE INDUSTRY

New TV Satellite in Alaska

A new satellite televison station on the
Kenai peninsula handles rebroadcasts of
CBS affiliate KTVA-TV in Anchorage,
reaching an estimated 5,000 viewers in
the Kenai-Soldotna-Wildwood area. The
system is operated by Northern Tele-
vision, Inc., which also has a satellite
in the Delta Junction area of Alaska,
which includes Ft. Greely, rebroadcasting
KTVF-TV, Fairbanks, and another at
Eklutna, rebroadcasting KTVA.

GEL Revamps Sales Policy

All sales representatives of General Elec-
tronic Laboratories, Inc., now function
as a “single source,” enabling them to
sell any individual items required by
broadcasting stations, up to and includ-
ing complete installations. In announcing
the new plan, Mr. Sal Fulchino, Broad-
casting Equipment Sales Manager for

SMPTE Announces Two Awards

The recipient of the Society of Motion
Picture and Television Engineers Journal-
Award is Dr. Fred H. Perrin, research
associate at Eastman Kodak Co., Roches-
ter, N. Y. Dr. Perrin was presented with
the award for his paper, “What is the
Sensitivity of a Photographic System,” in
which he discussed exposing equipment,
light sources, and the recording medium
as related to the formation of the photo-
graphic image. Pierre Mertz, engineer-
ing consultant for broadband trans-
mission problems, has been named as
recipient of the David Sarnoff Gold
Medal, awarded annually by the SMPTE
in recognition for outstanding contribu-
tions to the development of new tech-
niques or equipment for improving the
engineering phases of television. Dr.
Mertz’s contributions include the devel-
opment of a mathematical theory for
television scanning and studies of noise
and echo effects on the quality of tele-

GEL said, “Through an agreement with vision pictures.

selected manufacturers we have added
other lines to round out the equipment
package our sales representatives can
offer to the Broadcasting Industry.”
Manufacturers represented by GEL pro-
duce AM transmitters, automatic cart-
ridge-tape and control equipment, FM
antennas and transmission line, FM and
AM towers, monitors and audio equip-
ment. GEL manufactures FM transmit-
ters as well as stereo, multiplex, SCA,
and remote control equipment.

Free Conversion Slide Rule

p——

A do-it-yourself slide rule from Blonder-
Tongue Laboratories, Inc., offers a deci-
bel to voltage times conversion rule on
one side and a calculator of distribution
system losses on the other. Original sheet
can be folded and stapled into the fin-
ished slide rule, as shown, in a few
minutes. Available free by writing to
Blonder-Tongue at 9 Alling Street, Ne-
wark 2, N. J.

New Technique For Automatically Cuing TV Film

A new electronic technique for automatically stopping and cuing television
films has been developed by NBC engineers and installed in 35-mm and
16-mm film projectors in New York and at WNBQ-Chicago. The new system
utilizes a proximity sensor developed by Electro Products Laboratories, Inc.,
Chicago, and completely eliminates contact between the film and the shut-off
device. Proximity switches consists of three basic parts: a sensing head; a
connecting cable; and a control amplifier. The sensing head detects stationary
and moving metals without contact and sends an electrical impulse to the
control amplifier. The control amplifier, in turn, automatically actuates a
relay to control electromechanical or electronic devices. A strip of pressure
sensitive aluminum tape is mounted at right angles to the film between com-
mercials. At the end of a commercial, this tape is detected by a Model
4913-BL Proximity Sensing Head, which is mounted right in the projector
itself. (This type of mounting is made possible by the compact diameter of
the sensing head—3 inch). Electrically, the sensing head itself and the cable
e that connects it to the remotely mounted Proximity Control Amplifier consti-
S . . o . .
S S e s tute the resonant circuit of a modified Hartley oscillator. The remainder of
g‘;ggg;‘zfgt@@gg T the oscillator circuit, along with two stages of amplification, an output tube
‘W @@mggz biased beyond cutoff, and a fast-acting mercury relay are housed in the
Model 4907-JIC Proximity Control Amplifier. which is mounted on the
camera pedestal base. When the aluminum strip is in proximity to (but not !
in contact with) the sensing head, it causes a reduction in the Q of the |
resonant oscillator circuit. As a result, the oscillation stops, removing the
bias from the output tube. Therefore, the output tube conducts, energizing
the mercury relay. The fast-acting mercury relay in the control amplifier
(maximum rate is 3600 operations per minute) will close after the aluminum '
strip has been in proximity to the sensing head for only 8 milliseconds. |
When the relay closes, it operates the precision stop mechanism on the pro-
jector bringing it to a stop properly cued for the next segment.
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'CONLEY

CONLEY ELECTRONICS

CORPORATION
1527 Lyons Street « Euvanston, Illinois
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NEW LITERATURE

Antenna Systems Catalog

Techuical Appliance Corp., Sherburne,
N. Y., has just released a new 16-page
catalog which gives detailed data on its
complete line of telemetry antennas and
systems. The TACO line starts with huge,
remotely-controlled multi-mode telemetry
and command types and runs to small
special-purpose antennas. Some of these
systems include: cross-polarized yagis,
steerable parabolic antennas, manually
positionable parabolic telemetry antenna
systems, 4, 6, 8, and 10 turn helical
antennas, and tri-helical and quad heli-
cal servo-controlled telemetry antennas.

Tantalum Capacitor Manual

A 28-page technical manual presenting
general considerations about solid-elec-
trolyte tantalum capacitors and Dbasic
facts about tantalum, has just been re-
leased by Aerovox Corp., New Bedford,
Mass. The booklet describes complete
technical specifications in addition to a
summary of applications.

Precision Power Resistor Catalog
Auvailability of a 16-page catalog describ-
ing standard precision power resistors
has been announced by California Re-
sistor Corp. (CAL-R), Santa Monica.
Cal. The fully-illustrated brochure pro-
vides specifications and standard ranges,
tolerances, and resistance information on
silicone-coated and metal-clad resistors.

New Cable and Connector Catalog

Prodelin, Inc., Hightstown, N. J., de-
signers and manufacturers of antenna
and transmission line systems, has an-
nounced an expanded catalog describing
its newest semifiexible aluminum-sheated
coaxial cables, matching connectors, and
accessories. The 52-page illustrated edition
provides engineering data on mechanical
and electrical properties, shipping infor-
mation, and dimensional details. Special
attention is given to step-by-step instal-
lation and assembly procedures, pressuri-
zation practices, descriptions of typical
installations, VSWR specifications, and
the method for computing power ratings.

New Toroid Catalog

Complete technical data and product
ordering information for “CTL” toroids
are provided in a new 6-page brochure
just issued by Hi-Q Division of the
Aerovox Corp., Burbank, Calif. Catalog
57C includes technical data on frequency
range, maximum inductance, Q vs fre-
quency, and dimensional information for
each toroid style. All toroids described,
when encapsulated, will meet the require-
ments of MIL-T-27.

Guide For TV Color Films and Slides

A manual of suggested standards for
color-TV film and slides has been widely
distributed recently to labs, producers,
and advertising agencies by ABC Engi-
neers. Frank Marx, President, said that
“in the absence of industry standards,
we have carried out exhaustive studies
resulting in criteria believed of benefit
to the industry for obtaining optimum
results with color.”

November, 1962

PERSONALITIES

.« . Stuart S. Wood has been named
Sales Manager of Gray Research and
Development Co., Inc., Elmwood, Conn.
In announcing the new appointment, Mr.
T. Gerald Dyar, President, stated that
Gray will implement plans at once for
expansion into closely allied fields, in
addition to strengthening the company's
present position in audio and broadcast
areas.

. « . President LeRoy Collins of the
National Association of Broadcasters re-
cently announced the appointment of two
officers. Paul B. Comstock was named
vice president for government affairs of
NAB as of Sept. 1.

. « . Melvin A. Goldberg also recently
joined the staff of NAB as vice presi-
dent and director of research, to head a
new industry-wide program of objective
research into broadcasting techniques and
their effects on society.

«+.Tom J. McMullin, President of
Decibel Products, Inc., Dallas, manufac-
turer of antennas and related products,
has announced the addition of Mr. Floyd
D. Shipley to its engineering and devel-
opment staff. Mr. Shipley has an exten-
sive background in antenna design work.

. . . Gates Radio Co., subsidiary of
Harris - Intertype Corporation, recently
announced the appointment of Jack R.
Elliott as Sales Engineer. Formerly the
technical director at KYW Radio in
Cleveland, Mr. Elliott will cover south-
ern Ohio, southern Indiana, and eastern
Kentucky.

. . . The appointment of Stuart E. Ar-
nett as director of marketing for ITT
Industrial Laboratories was announced
by Dr. Robert T. Watson, division vice
president and general manager. Mr. Ar-
nett will be responsible for marketing
special-purpose electron tubes, and in-
strumentation as well as other equipment,
including ITT’s new VIDEX telephone-
line TV transmission system.

. « . George A. Ohlmann has joined the
staff of the Electron Tube Division of
Litton Industries as a klystron sales en-
gineer in the Linear Beam Department.
The Litton division develops and manu-
factures super power klystrons for long
range search radar and space applications.

. . . Roy E. Morgan, executive vice pres-
ident and general manager of WILK,
Wilkes-Barre, Pa., has been named to
the Board of Directors of the Associa-
tion for Professional Broadcasting Edu-
cation. In announcing the appointment,
NAB President LeRoy Collins said Mr.
Morgan’s “wide experience and back-
ground in both broadcasting and edu-
cation” will be of great benefit to the
APBE.

. « . Dr. Gabriel M. Giannini, President,
Giannini Scientific Corp., has announced
the appointments of Jack Horowitz as
President, and Donald J. Dudley as
Vice-President, Sales, for the recently ac-
quired Telemet Company. As with other
Giannini Scientific companies, Telemet
will operate independently of the parent
company.

RECORD
CABINET

Model GS 3612

For 12’ Records or 12"
Diameter Tapes

Model GS 4812
48" wide x 12" deep x 84" high
Capacity 1500 12" Records
or 420 12" Tape Reels

Price $94.50

Model GS 3612
36" wide x 12" deep x 84" high
Capacity 1125 12" Records
or 315 [2" Tape Reels

Price $79.50

Model GS 2412
24" wide x 12" deep x 84" high
Capacity 750 12" Records
or 210 12" Tape Reels

Price $64.50

All prices include crating and freight
prepaid anywhere in the continental
U.S.A.

Add $5.00 to each of the above prices
for freight to Alaska.

WE MAKE CABINETS FOR ALL
SIZES OF RECORDS and TAPES

Send for Complete Catalog.
GRINNAN

FIXTURE COMPANY
MINERVA, OHIO

Phone: Paris, Ohio - UN 2-3951
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New FM Rules

(Continued from page 30)

be given to their use for improving
service. Standards on the use of di-
rectional antennas are the subject of
a further rule-making procceding.

For the time being, at least, ex-
isting stations that exceed the maxi-
mum power and height limitations
will be permitted to continue op-
eration with present authorized
facilities. However, in the interest
of equalizing competition, the Com-
mission may later require certain

stations to cut back so they comply
with the new rules.

Conclusion

The Commission has offered
their new FM rules in the interest
of the orderly growth of the FM
service, but several observers dis-
agree with the Commission’s con-
clusions. Notwithstanding these feel-
ings, it is likely the new rules are
here to stay, and both present and
future FM broadcasters should be
familiar with them. A

FM MODULATION MONITOR

FCC
Type #3-116

TBM-4000
$1495.00

FCC TYPE APPROVED
Also Monitors SCA MULTIPLEX

® Modulation
B Frequency

FCC
Type #3-113

B Crosstalk
B Injection

TBM-3000
$495.00

Write Dept. S or phaone 402-342-2753 for complete specifications.

originality by

 MCMartin Industries,Inc.

1612 California Street ¢ Omaha, Nebraska

in Canada, Sold by: Canadian Marconi Company, Montreal 16. P. Q.
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Stereo Station
(Continued from page 13)

in stereo you can hear the same
faults.
Stereo Generators

There are many types of gen-
erators on the market today, and
all are designed to meet or exceed
FCC specs. Anything less than 30
db separation for all audio fre-
quencies from 50 to 15,000 cps is
not acceptable. Beware of tuning
adjustments that must be made
after the stereo generator is set up.
Any tuned tank circuit following
the point of stereo injection can and
will have some effect on the phas-
ing and, therefore, the separation.
Some stages that immediately fol-
low the injection point are quite
critical; change their tuning only
when absolutely necessary, such as
after a tube replacement.

In some cases, it is ideal to locate
the generator at the studio, even
though the transmitter is remotely
controlled. The L+4+R and L—R
the STL transmitter, and from the
signals would be fed directly into
STL receiver into the exciter. This
would permit regular checking of
the stereo-generator phasing, and
pilot-carrier injection, without hav-
ing to go to some remote spot in
the middle of the night.

Remote Control

Remote control and STL systems
(Fig. 2) are available from most
suppliers of FM equipment. Equip-
ment is available in the 950-mc
band for handling stereo, voice
intercom, and remote-control func-
tions. In all the equipment we are
familiar with, functions of remote
control are more than adequate..

Next month, we will discuss the
special audio requirements of an
FM-stereo station, along with a few
generalized suggestions for more
adequate planning. A

About the Cover

This month’s cover shows the quad-
helix Telstar command tracker, located
at Space Hill, Andover, Maine. Used
to achieve initial acquisition of the
satellite as it rises above the horizon,
and for sending commands and re-
ceiving telemetry reports, tracking
functions are assumed with much
greater accuracy when the tracker
locks on the satellite’s 4080-mc bea-
con. (Photo courtesy A. T.& T. Photo
Service.)
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SARKES TARZIAN SILICON REC

eliminate broadcast interruptions
caused by vacuum tube rectifier failures

Bt

Here's proof of long, trouble-free life
of Tarzian Silicon Rectiﬁq(s— |
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E Typical Tarzian rectifiers to replace tube types 80,
evertty U 82, 83, 83V, 5Z3, 0Z4, 5X4, 5Y4, 6AX5, 6X5, 866,
e 866A, 3B28, 6AU4, 6AX4, 6BL4, 6W4, 12AX4,
17AX4, 25W4, 6U4, and 5R4 (approximately Y2
size)

Lone Lire and cool operation are two advantages of
the 13 Tarzian silicon rectifiers that replace over 95%
of all popular vacuum tube rectifiers.

They are generally smaller than the tubes they replace.
DC current ratings are as much as three times as high.

M

Electrical stability is greater. Operation is instantaneous.
No warmup. No filament supply.

s

TR

Special designs and modifications are available. Appli-
cation engineering service is free of charge.

Specifications and prices are waiting for you.
Write today.

FEGTRT SRRy

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners o Closed Circuit TV Systerms o Broadcast
Equipment e Air Trimmers « FM Radios « Magnetic Recording Tape » Semiconductor Devices
SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA
Canadian Licensee: Marsland Engineering Limited o 350 Weber Street North, Waterloo, Ontario

i

%m&fség&m” SRR,

Typical Tarzian rectifiers that replace tube types
8020, 872A, and 8008 (approximately ¥ size)
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Are Your Station Turntables
Ready for Stereo Broadcasting?

THE ANSWER IS YES if you're using the
new Fairchild 750 16" belt-driven play-
back turntable. The only turntable designed
for stereo broadcasting! Write today for
complete technical specifications on this
remarkable new turntable.  Price: $485.00

FAIRCHILD

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

for your tower R“HN o

leqzu'femeﬂ Y

- SYSTEMS

A complete tower
erection service
that has these
special advantages:

v/ DEPENDABILITY
v RELIABILITY

v/ COMPLETE
ENGINEERING

| v COAST TO COAST
I SERVICE

Be sure to obtain price quota-
tions and engineering assist-
ance for your complete tower
needs from America’s foremost
tower erection service.

ROHN SYSTEMS, INC.

6718 W, Plank Road E

Peoria, lllinois
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NEW PRODUCTS

R B

New Video-RF Switcher For CCTV Systems

Blonder-Tongue Laboratories, Inc., Newark, N. J., recently announced the availa-
bility of a new video- and RF-distribution device for closed-circuit TV systems. The
Model VS-1 Video RF Thru Line Switcher contains 10 isolated through lines with
push-button switches which permit any one of ten inputs to be connected to a
separate “switched-input” terminal; when this is done the corresponding output will
then be connected to a “switched-output™ terminal. A typical use of the device is to
combine a closed-circuit TV channel with off-the-air channels in a master antenna
system. It can also be employed as a 10-circuit video switcher, in which case a
monitor may be switched into any one of the 10 circuits on a loop-thru basis. The
newly developed switcher is designed for 19” rack-panel mounting. Frequency range
is 0 to 216 mc; input and output impedance is 75 ohms; price is $500.00 net.

- g

L

Portable Cartridge-Tape Playback

The Sparta-Matic CP-5 portable play-
back unit, made by Sparta Electronic
Corp., Sacramento, Calif.,, is a light-
weight device for playback of contin-
uvous-loop tape cartridges. Providing
station account executives and other
personnel with a versatile tool for in-
creased sales and greater production
flexibility, the CP-5 is ready in a mo-
ment’s time to play the sponsor’s mes-
sage, leaving sales personnel free to
devote their thoughts and attenton to
the client’s needs. In the station, it pro-
vides cartridge-tape audition facilities
without interfering with busy control
room operations. Tone and volume are
adjusted by front panel controls. Con-
structed of aluminum, the case is hand-
somely finished in grey baked enamel.

www americanradiohistorv com

Low Cost Palm Microphones
A new series of inexpensive palm-held
microphones has been announced by
Shure Bros., Imc., Evanston, Ill. All
models feature a response patterned
after professional mobile and SSB ama-
teur curves to assure maximum intelli-
gibility. Construction includes a virtually
indestructible Armo-Dur case, a coil-
cord that won’t kink or crack, a rugged
hang-up bracket, and a push-to-talk
switch guaranteed for a full year. The
new units, ideal for low-cost Citizens
band or ham use in either fixed or mo-
bile installations, are available as a
ceramic high-impedance Model 201 at
$18.00; a *“controlled magnetic” high-
impedance unit (401A) at $22.00; and a
“controlled magnetic” low - impedance
unit (401B), also at $22.00.

BROADCAST ENGINEERING
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300- Wa'H F“ower lnver+er

The Model 50-191 Continental power
inverter, by Terado Corp. of St. Paul,
Minn., changes 12 VDC battery poten-
tial to 110-volt 60 cps AC. Rated at
300 watts intermittent, or 275 watfs
continuous, the unit is fully transistor-
ized and filtered. This inverter has appli-
cation in mobile units and remote mobile
studios for powering amplifiers, tape re-
corders, and turntables. Output fre-
quency is accurate to within 1 cycle,
regardless of varying load or input volt-
age. Equipped with remote controls, the
inverter is housed in a copper-clad steel
case and has an electric fan for cooling.
The unit measures 10%"” x 6” x 6” and
weighs 30 1bs.

‘ Self-Contained
Miniature Dry Air Systems

A new series of miniature compressor-
dehydrators, designed to supply clean,
dry, oil-free air for small equipment,
has been announced by Trinity Equip-
ment Corp., Cortland, N. Y. These units
can be used for wave guide and cable
pressurizing, as well as microwave an-
tenna pressurizing. The matched com-
ponents are enclosed in a console cabi-
net suitable for bench or floor installa-
tion. Dry air output is 2.8 scfm at an
outlet pressure adjustable from 0.5 psig
to 75 psig. The ambient temperature
range of the unit is —20° F to 4+110° F.
The compressor is a single-stage, non-
lubricated air-cooled system with stop-
start control. Accessories include an
inlet air filter and integrally mounted
pressure switch. Dual desiccant chambers
are used to provide continuous drying
operation.
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ELECTRON TUBES

““For i.‘ﬁe Balance

e — s ——

Orlginally Designed im;o the Circult

The Master 10M Seriesis a specwl
range of selected tubes, ideal for
today’s technically-advanced and
exacting electronic equipment,

& Each tube
Individually Laboratory-Tested
@ Tube-to-Tube Uniformity and
Section-to-Section Uniformity
Assured '
% Guaranteed Performance

# Long Life

The Master 10M Series . . . guaranteed
for 10,000 hours of effective performance,
within two years from date of
purchase . . . now available from 10M
distributors or write direct for literature,

«
<
#
“
t

-
-

International Electronics Corporation

«weso]se
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81 Spring Street, New York 12, N. Y,
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Features Include_d in the-_ December lssue

MOBILE VIDEOTAPE INSTALLATION — TWW, ENGLAND

The remote vehicle used to cover South Wales and western England utilizes some
ideas U. S. engineers should consider.

LOCATING DIRECTIONAL ANTENNA SYSTEMS

Three members of a leading consulting engineering firm explain in detail how to go
about properly siting directional antennas.

PREVENTIVE MAINTENANCE IN THE STUDIO AND CONTROL ROOM
A schedule devised by Chief Engineer Jack Walsh, for use at Radic WMAK, Nash-

ville, can be adapted for use in any station.

PRACTICAL APPLICATION OF FCC ENGINEERING RULES

How to comply with Form 301 requirements without the aid of a consulting engineer.

PLANNING A NEW FM STEREO STATION

The concluding half of this special feature discusses factors that contribute to a
good audio system, and points out pitfalls you should aveid.

CAMERA TUBE ALIGNMENT USING 30 CPS
How a simple oscillator can be used fo provide a rocking signal for focusing
cameras while in use.
TECHNICAL TALKS

In his new monthly column, John Battison provides some helpful hints on calculating
radiation contours,

PLUS, of course, the ever-popular ENGINEERS' EXCHANGE column, containing numerous
suggestions and ideas for improving broadcast operations.

WHY NOT SIGN UP FOR YOUR OWN SUBSCRIPTION
TODAY? JUST FILL IN THE HANDY COUPON BELOW.
Us this handy order form to have BROADGAST ENGINEERING mailed to you every month,
HOWARD W. SAMS & CO., INC., 4300 W. 62nd St., Indianapolis 6, Indiana
Please enter my subscription to BROADCAST ENGINEERING for the subscription
period indicated.
[ 3 years $13.00 [1 2 years $10.00
[] Check or money order enclosed

11 year $6.00
[1 Please bill me
Please check BOTH Your business and occupation

AM Radio Station ] Owner, Manager,

FM Radio Station Officer

Television Station i il
Network r[J Engineer, Technician
Consulting Engineer Other o
Manufacturer or

Distributor

Recording StlAdio

Government Agency,

Library, School 1162

2
00 oooooo
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Encapsulated Toroid
A new encapsulated toroid specifically
designed for printed-circuit mounting
has been announced by Sangamo Elec-
tric Co., Springfield, Ill. Featuring pin
terminals, standoff pads, and an iden-
tical terminal layout for up to eight
terminals, this unit is available in five
case sizes with a variety of windings
ranging from the basic two-terminal in-
ductor to eight-terminal tapped inductors.
Epoxy-encapsulated into a rugged unit
with excellent moisture resistance -and
good magnetic and temperature charac-
teristics, the toroid cases correspond to
the five most popular sizes of pressed
powder cores.

Transistorized Audio
Control Consoles
A line of three fully-transistorized audio
control consoles is now available from
Gates Radio Co., Quincy, Ill. Included
are a single-channel push-button console,
a dual-channel push-button console with
eight mixing channels, and a dual-
channel console with ten mixing circuits.

New Solid-State Audio Console

A transistorized audio console, powered
by AC line or batteries, can be used as
a main-studio board, production-studio
console, or remote amplifier. Announced
by Sparia Electronic Corp., Sacramento,
Calif., the A-10 console employs modu-
lar construction, has eight inputs, four
mixing channels, monitor amplifier, and
plug-in preamplifiers. Standard readily-
availatle parts arz used throughout.

Microwave Power Meter
A transistorized, battery-operated micro-

wave power meter boasting a built-in
battery charger, is available from Narda
Microwave Corp., Plainview, L. I, N. Y.

BROADCAST ENGINEERING
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The self-balancing meter provides ac-
curate, direct-reading measurements of
CW or pulsed power. For use with all
100- or 200-ohm bolometers, or ther-
mistors with positive or negative tem-
perature coefficients and bias currents
up to I8 ma, the instrument has seven
scales for reading from 0.001 to 10 mw.
The nickel-cadmium battery supply can
be recharged, either overnight or during
operation, without effecting perform-
ance. A complete line of accessories is
available, including attenuators, direc-
tional couplers, bolometers, thermistors,
and mounts. Price of the meteér is $250.

40-Watt Miniature Soldering Iron

Ungar Electric Tools, Hawthorne, Calif.,
has introduced the Imperial 6060 solder-
ing iron. This unit consists of a pastel-
colored “Perma-Cool” handle with
matching cord set and a 40-watt long-
life heat cartridge (750° to 950° F).
Two of the most popular thread-on
soldering tips, and a can of “Heat Seal,”
for maximum heat transfer, are included.
Designed to meet most electronic solder-
ing needs—especially in printed circuits
and miniature radios—the kit is priced
at $4.99, a saving of $1.77 over the cost
of individual parts.

CTAPE |
RECORDER
CLEANER

Tape Recorder Cleaner

A new tape recorder cleaner guaranteed
not to affect plastic parts has been an-
nounced by Chemtronics, Inc., Brooklyn,
N. Y. The cleaner is designed to com-
pletely clean the play-record head, erase
head, capstan and pressure rollers, thus
eliminating “wow” and “tape squeal.” It
also increases the life of tape and tape
heads, improves fidelity, and reduces
distortion. A felt applicator makes it
easy to get right to the critical parts.
Packaged in a dual-seal 2-0z. bottle to
eliminate evaporation, list is $1.49.
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OVER 1400 SIZES AND TYPES OF IERC HEAT-
DISSIPATING ELECTRON TUBE SHIELDS

Y6 102463

wRE Fu.voesa

ARE EFFECTIVELY COOLING MILLIONS OF
TUBES, EXTENDING LIFE AND RELIABILITY,

WE NWE.6525.108

REDUCING DOWN-TIME AND MAINTENANCE
COSTS IN THOUSANDS OF MILITARY AND

Patented R ) ' i

JERC WW6.6525.108 1|

| LRG NWTE

INDUSTRIAL ELECTRONIC EQUIPMENTS!

BT g - :i\%
13

5

Write todayAfor the facts on how you can /‘mprové equipment
reliability with I1ERC Hea!—D/'ssipat/‘rzg Tube Shields.

lERc-@DVDSD@N

Internatlonal Electronic Research Corporation
135 West. Magnolia Boulevard, Burbank, Callforma ﬁ
]

i
ggore[gqéigahgufaqg%& t;uropte_lf{ch,‘Pzgg, irance. Garrard_Mfg# g.a_Er_lg. _Co_., l:t‘,i_;gf‘;‘f'"@"' Engja [
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Professional Services

Transistorized Remote Amplifier
Collins Radio Co., Cedar Rapids, Iowa,
is offering a new lightweight all-transis-
torized remote amplifier which will
operate for 300 hours with the power
from ordinary flashlight cells. The
matching microphone boasts frequency
response from 40 to 15,000 cps, while
reducing background noise as much as
50%. Recently offered on a pre-football
season special, the combination of the
212H-1 amplifier and the M-50 micro-
phone is now priced at $440.

Crystal Bandpass Filters

Ortho Filter Corporation, Patterson,
N. 1., now offers immediate delivery on
a complete line of low cost crystal band-

Classified

Advertising rates in the Classified Sec-
tion are ten cents per word. Minimum
charge is $200. Blind box number is 50
cents extra. Check or money order must
be enclosed with ad.

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

EQUIPMENT FOR SALE

Transmission line, styroflex, heliax, rigid
with hardware and fittings. New at sur-
plus prices. Write for stock list. Sierra
Western Electric Cable Co., 1401 Middle
Harbor Road, Oakland 20, Californéaél -

Commerecial Crystals and new or replace-
ment crystals for RCA Gates, W. E,
Bliley and J-K holders; regrinding, re-
pair, etc. BC-604 crystals Also A. .
monitor service. Nationwide unsolicited
testimonials praise our products and fast
service. Eidson Electronic Company, Box
31, Temple, Texas. 9-61 tf

GOVERNMENT SURPLUS, NEW 10 CM.
WEATHER RADAR SYSTEM—Raytheon,
275 KW peak output S band. Rotating
yvoke P.P.I. Weather Band 4, 20 and 80
mi. range. Price $975 complete. Has
picked up clouds at 50 mi. Wt. 488 lbs.
Radio Research Inst. Co., 550 5th Ave,,
New York, New York. 5-82 8t

VIR N. JAMES
CONSULTING RADIC ENGINEERS
Applications and Field Engineering
232 8. Jasmine St.

Phone: (Area Code 303) 333-5562
DENVER 22, COLORADO
Member AFCCE

¢ SYNCHRONQUS MAGNETIC FILM
RECORDER/REPRODUCER

¢ MAGNETIC TAPE RECORDERS

¢ NEW—THE portable MINITAPE syn-
chronous 13 1b. battery operated
magnetm tape recorder for field re-
cordin

THE 'STANCIL-HOFFMAN CORP.

845 N. Highland, Hollywood 38. Calif.

Dept. HO 4.7481

JOHN H. BATTISON & ASSOCIATES
CONSULTING RADIO ENGINEERS
Specializing in AM-FM-TV Applications
and measurements.

934-5 Munsey Building
1329 E. St., N.W.
DI 7-2330
Established 1954

Washington 4, D. C,
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Will buy or trade used tape and disc re-
cording equipment—Ampex, Concertone,
Magnecord, Presto, etc. Audio equlpment
for sale. Boynton Studio, 295 Main St.,
Tuckahoe, N. Y. 10-62 6%

pass filters. Called the Series 2000, the
new units have specific application in
doppler radar, receiver IF, single-side-
band, comb filter sets, and wherever
filters of high stability, narrow band-
width, and low insertion loss are re-
quired.

Low-Light Image Orthicon
A new precision-constructed low-light
level image orthicon for broadcast-
quality color and black-and-white TV
cameras is being offered by the RCA
Electron Tube Division. The RCA-
4415V1 was previously available only
as a part of the color image-orthicon
set (RCA-4415-4416) but increased de-
mand from broadcasters have resulted
in its being offered as a single tube.

ONE USED RCA Type 5-D 5/1 kw broad-
cast transmitter complete except for
interconnecting cables. In excellent con-
dition with large stock of spare tubes
and spare parts. For technical informa-
tion write or call, L. A. Brogger, Chief
Engineer, Radio Station KUOM, Univer-
sity of Minnesota. For bid blanks write
or call, Purchasing Agent, University of
Minnesota, 404 Morrill Hall, Minneapolis
14, Minnesota. 10-62 2t

Collins Tape cartridge machines $275 ea.
Gates Sta-Level $150. Concertone Stereo
Recorder $375. Excellent condition. Write
—Box 125, Lafayette Hill, Pa. 11-62 2t

500 watt AM xmtr. Engineers dream.
Trade for 250w FM, 2 bay antenna, freq/
mod monitor. Write for details, don’t miss
this. Reynolds, 927 Piedmont, Erlanger,
Ky. 11-62 1t

POSITION WANTED: Will receive my
BS degree in Speech, with Area Concen-
tration in Radio and Minor in Psychology,
Jan. 63. Have 3 years experience announc-
ing and producing news, classical and
popular music, sports, and commercials.
Can run my own board. Seek permanent
position on Broadcastlng Staff—will re-
locate for right o

BROADCAST ENGINEERING Box 1162-1

MISCELLANEOUS

ENGINEERING And Art Degrees earned
through home study. Electronics, Me-
chanical, Liberal Arts. When Wr1tmg spe-
cify course desired. Pacific International
College of s & Sciences, primarily a
correspondence school. Resident classes
also_ available, 5719-W Santa Monica
Blvd., Hollywood 38, California. 8-62 6t

\\“f

ATWING TV ANTENNAS
CHANNELS 2-13

Write for Sales Catalog

JAMPRO ANTENNA CO.

7500 - 14th Avenue
Sacramento 20, California

WWW_americanradiohistorv com
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Now who has a wdeo tape as reliable as Ampex Vldeotape recorders

_
This is the year video tape reaches a new standard of the world leader in Videotape recorders. Ampex video
performance. This is the year you can get video tape tape is now available only in limited quantities. So

from Ampex. Coated using the exclusive Ferro-
Sheen* process, this new tape has been tested
for maximum tape life, minimum head weat. Into

you may have to wait for your supply. But it's
well worth the wait. For more details write the
only company providing tape and recorders for

PATEEK MABNETIC YRPE

each reel has gone the technological skill and —  ~ every kind of application: Ampex Corporation,
engineering excellence that has made Ampex & = * 934 Charter Street, Redwood City, California.

*TM Ampex Corp.

W americanrtadiohistorvcom
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Get set for’63
THE BIG YEAR FOR COLOR
Specify RCA IMAGE ORTHICONS for your cameras.

S Y

b S
"

Be ready for the heavy color telecasting schedules coming
up by installing RCA-4415's and RCA-4416’s now. These
RCA Image Orthicons in matched sets of three—two RCA-
4415’s for red and green channels and one RCA-4416 for
the blue—are highly recommended for color cameras uti-
lizing simuitaneous pickup. At ordinary black and white
lighting levels, these tubes produce excellent pictures in
color receivers as well as high-resolution pictures with
normal tone rendition in black and white receivers. Preci-
sion construction, field-mesh, plus closely matched charac-
teristics assure uniform color in both highlights and in the
background over the entire scanned area.

Because they operate under normal black-and-white
studio lighting conditions, you will not have the problems
of high scene-lighting temperatures, the need for extra air
conditioning and many of the other lighting costs formerly
associated with indoor color pickup.

RCA-4415 and RCA-4416 are but two of RCA’s broad
family of Image Orthicons. For fast delivery on these and
others in the line, see your authorized RCA Distributor of
Broadcast Tubes.

RCA’s Family of Color Image Orthicons Includes:

RCA-4401: Supplied in sets of three tubes having matched
characteristics and providing very high sensitivity in low
light-level studio and outdoor pickup.

RCA-7513: For highest-quality color TV where conven-
tional color lighting is available and can be controlled.
This type is also available in matched sets as RCA-7513V 1.

This attractive brochure, contain-

ing pertinent information on the

RCA line of Camera Tubes, is avail-

able through your local distributor.

Ask for: RCA Camera Tubes— i

(1CE-262). e ovicons

RCA Electron Tube Division
Harrison, N.J.

~
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