wwWw americanradiohistorvy com


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

THIS IS THE NEW AL-100

Ap v

AUTOLOG

Automatic Logging System by Rust . .. The AL-100 will cut down %&‘

Ur

personnel . . . Allow announcers to concentrate on error-free production and

YOU are looking at the new AL-100 — the AUTOLOG

your overhead as never before possible. It will free

commercials L\)] with sell . . . It will free engineers Eﬂm for
more important functions. The A L-100 eliminates chicken tracks = :’: Z\Q
N

. . It offers easy to read straight line recordings on 10 parameters. It uses

only 6 chart rolls = ... Each roll lasts 62 days =

. Compare this Wlth other units | It’s so far advanced
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The AL-100 will obsolete every transmitter log chart in the country.
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FAIRCHILD Model 750 — the only quality
3-speed, 16” turntable with —65 db rum-
ble, .03% wow and flutter, 3 speeds
easny selected, whisper soft operation,
cue pad provided, and minimal moving
parts for long trouble-free performance.

FAIRCHILD Model 755 — a quality 2-speed
belt drive turntable which incorporates
extremely low rumble and imperceptable
wow and flutter, fast cueing, attractive
packaging and easy installation. Far supe-
rior to any other turntable at this or even
higher price.

FAIRCHILD EQUALIZED NAB PLAYBACK PRE-
AMP, Model 676A —a low noise silicon
transistor preamp for proper NAB playback
of records. Minimum controls assure con-
sistency of station quality. Available mono
— 676A; stereo — 676A-2 (pictured).

Write to FAIRCHILD — the pacemaker in profes-
sional audio products — for complete details.

FAIRCHILD

® ocoORDING EQUIPMENT CORPORATION
10 45th Ave.. Long Island City 1, M V
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MONITOR
AUDIO LEVELS
AUTOMATICALLY

¢« TRANSISTORIZED
« COMPACT
e ACCURATE
e TROUBLE FREE
« RELIABLE

We Guarantee it for 5 Years

TREPAC MODEL 553 T/C AUTOMATIC PROGRAM
ALARM senses variations of signal level, and pro-
vides automatic control of alarm or other assoc-
iated equipment. It eliminates the need for con-
tinuous personal attention. The unit is activated
whenever line program audio level deteriorates
below a preset threshold.

The output power “switches” either off or on as
desired when audio level drops for a specific
length of time. In the absence of a signal, the
unit will “switch” off after a fixed duration. When-
ever audio programming returns to its nominal
level, the output control “switches” on. All
“switching” is done automatically.

Accurate time control predetermines wide range
of timing intervals available. The time duration
{or defay) is adjustable from 0.1 seconds to as
long as 30 minutes, depending on the application.
There are a lot more features that make the
compact 553 T/C Automatic Line Program Alarm
valuabie in many audio monitoring and control
applications. Take advantage of our free trial
offer to check out the 553 T/C in your circuits.

TREPAC

TREPAC CORPORATION of AMERICA

30 W.HAMILTON AVE., ENGLEWOOD,N.J.
Phone: (201) 567-3810 TWX: 567-4977

Solid State Electronics for Telecommunications

LETTERS

to the editor

DEAR EDITOR:

The article, “Procedures and Equip-
ment in Microwave Maintenance,” in the
June issue of BROADCAST ENGI-
NEERING contains on page 43 a dia-
gram of a hum and low-pass filter. The
value of capacitor C4 is not listed in the
diagram. Since we have the unit under
construction, we would like to know the
capacitance of this component.

ELMO W. REED

Director of Engineering,
WEAU-TV,
Eau Claire, Wisc.

The value of C4 is 1000 mmf, Inci-
dentally, L2 and L3 should have been
shown on the diagram as 3.9 vh. Thanks
for pointing out the omission, Mr. Reed.
—Ed.

DEAR EDITOR:

In the September issue of BROAD-
CAST ENGINEERING, the “Chief En-
gineer” very ably explained the Commis-
sion’s “10% Rule.” However, it should
be pointed out that the so-called “10%
Rule” has gone the way of the passenger
pigeon—it, too, is now extinct. While
this rule applies to applications filed
prior to July 13, all new applications
filed after that date are governed by the
new rules released July 7, 1964, in the
Commission’s Report and Order in
Docket No. 15084, which terminated the
“freeze.”

Under these new rules, no grants will
be made for changes in existing stations
or for new stations in markets with an
existing station if interference is received

or given. In the case of a first service,
no grant will be made if the proposal
causes interference to any other station
or proposal, or if it receives interference
within its 1.0 mv/m contour, Just as with
the “10% Rule,” there are some excep-
tions in the new rules which are best
discussed with the station consulting
engineer.

PAUL LESAGE

Associate Engineer, Charles E. Brennan
Consulting Radio Engineers
Milwaukee, Wisc.

Type for the September issue was set
before we knew of the new ruling.
Thanks, Paul, for helping us point it out
to our readers.—Ed.

DEAR EDITOR:

I was happy to see Mr. Jones’ article,
“Winter to Summer Conductivity Ef-
fects,” in the June issue.

We here in New England thought we
were plagued by these changes more
than are stations in other parts of the
country, since changes in field-strength
readings appear to be exaggerated in the
areas of low conductivity with which we
are blessed.

I would welcome publication of any
reliable data which may eventually lead
to official recognition of varying con-
ductivity. Perhaps Mr. Jones would like
the enclosed copy of a series of measure-
ments made in Worcester, Mass.

DONALD W. HOWE, JR.

Consulting Engineer
Worcester, Mass.

Perhaps other readers have developed
charts showing the effects of winter-to-
summer conductivity changes in their
localities. If so, maybe we camn develop
and publish an overall picture of this
effect throughout the country. Thanks,
Don, for the idea.—FEd. A
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WOULD YOU
INVEST $665

TO DOUBLE

YOUR EFFECTIVE
PROGRAM POWER?

New VOLUMAX™ Automatic Peak Controller
From CBS Laboratories Qutmodes Limiters

Expanded effective range, more reliable
reception in fringe areas — both can add
to your station’s audience and both can
be achieved by simply replacing your
present peak limiter with a solid-state
VOLUMAX.

gy maomatis #o2% conteatier

A new development from CBS Labora-
tories, VOLUMAX is the successor to
peak limiters. Unlike conventional lim-
iters, VOLUMAX does not force you to
choose between reducing program level
or suffering “pumping’ and other audi-
ble distortions.

HOW IT WORKS

The secret of VOLUMAX’s success is its
ability to operate automatically at the
most appropriate regulation speed for
any program waveform.

After limiting a severe peak, conven-
tional limiters use a long recovery time
to minimize audible “pumping”. Valu-
able modulation capability is wasted
while the unit recovers from reduced
gain.

VOLUMAX works in a completely dif-
ferent manner. Operating with dual

regulation speeds, VOLUMAX analyzes
the waveform and provides either mi-
crosecond or millisecond action.

The net effect is that your effective
radiated program level can be doubled.

7 7
l 4,_‘ 16 ¥ I l 20 OBM I
E R R S
AUDIMAX + VOLUMAX = 8-to-1

INCREASE

When VOLUMAX is used in conjunction
with CBS Laboratories AUDIMAX auto-
matic level control, the combination
permits an astounding 8-to-1 increase
in effective program power. The AUDI-
MAX “rides gain” in the studio to pro-
vide a 4-to-1 increase. Then VOLUMAX
controls modulation peaks at the trans-
mitter to provide an additional 2-to-1
improvement.

TRY IT YOURSELF AT NO COST
Order a VOLUMAX and install it. Don't
pay our invoice for 30 days; then send
us your check or return the VOLUMAX.
Or, if you're still a bit skeptical, we'll
be happy to send you more complete
details on which to base your decision
to order a VOLUMAX.

. . . Quality Products for Professional Broadcasters

LABORATORIES

Stamford, Connecticut

A Division of Columbia Broadcasting System, Inc.
Circie ltem 7 on Tech Data Card
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“"PROTECTIVE” MAINTENANCE
AT THE STUDIO

When the FCC first permitted
lesser-grade license holders to oper-
ate broadcast stations and allowed
remote control of transmitters, we
feel that one important facet of the
problem was not given adequate
forethought—the capability of many
nontechnical people in (and their
attitude toward) the proper opera-
tion of radio broadcast equipment.
Maybe this was considered first and
then brushed aside as a manage-
ment problem rather than a poten-
tial technical trap, but it was then
and is now a source of difficulty.
The problem falls into the realm of
the engineer who must walk a nar-
row path in maintaining peaceful
personnel relationships while avoid-
ing equipment damage and FCC
citations.

For those engineers who must
cope with this situation and who do
not have time constantly to instruct
personnel in correct operating pro-
cedure, we offer a few ideas that
have been incorporated at WBEJ.
An engineer acquaintance of ours
termed these little tricks and gad-
gets “announcer defeaters,” but
they’re really a system of “protec-
tive” maintenance.

The procedures that follow are
formulated on a simple axiom: “If
they can’t adjust it, they can’t mis-
adjust it.” Following this principle
takes a little extra work and experi-
mentation, but the results far out-
weigh the energy expended. How-
ever, be careful not to overdo this
approach, or your system will be-
come so complex that its bene-
fits will be outweighed by extra
maintenance.

Equalizers
Our equalizers were originally
installed in the recommended man-
ner, with the control knobs out on
the panel for convenient adjust-

10

by Lynn R. Williams, Chief Engineer,
WBEJ, Elizabethton, Tenn. — A system

of devices and procedures that will

ment. However, the announcers
would more often than not turn the
switches to position No. 4, “Poor
Records,” and leave them there.
Thus, all audio frequencies above
2500 or 3000 cps were cut off,
causing poor sound quality. In our
first attempt to solve this problem,
we removed the equalizer switches
from the panel and hid them back
under the operating desk, preset to
position No. 2—“Quiet Records
and Transcriptions.” But, to our dis-
may, sooner or later someone would
discover the controls and start ex-
perimenting. Sometimes one equal-
izer would end up on “Flat,” while
another would be in the “Poor
Record” position.

Our final solution to the problem
was to remove all switches, knobs,
and boxes, and permanently wire
the equalizers internally to position
No. 2. The announcers have by now
forgotten that there ever were equal-
izer adjustments. In fact, I doubt if
anyone even realizes that we em-
ploy equalizers at all. (You also
gain one nice little cabinet, a knob,
a switch, and a dial plate for each
rewired equalizer. And some of the
equalizers have two switches.) In
any case, the result is better and
more constant sound quality. An-
nouncers defeated, read on.

Proper Microphone Usage

The reason that announcers think
they must be close enough to a mi-
crophone to smell the paint while

&

B

Fig. 1. Simplified mic. preamp circuit.
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prevent damage to radio equipment from
improper operating practices.

talking will forever remain one of
the mysteries of life; the practice,
of course, usually results in poor
sound. The NAB Handbook recom-
mends about 2’ as the minimum
distance between announcer and
microphone—this is more than
twice the distance used by many
announcers. Some microphones will
tolerate this sort of misoperation
better than others, but all broadcast
microphones will produce better
results when used at the correct
distance.

In our experience, getting an an-
nouncer to work away from the mi-
crophone is next to impossible.
We’ve tried mounting the announce
microphone at a reasonable distance
on an iron pipe, but someone always
had access to a pipe wrench. We
also tried suspending an RCA
44BX velocity microphone on a
rope, but a yardstick propped
against the wall brought it out again
to “smelling distance.” We decided
physical placement was not the so-
lution—an electronic answer had to
be found.

Working a microphone too closely
causes over-emphasis of audio fre-
quencies below about 100 cps and
allows lip noises (below about 30
cps) to be heard. Since voice fre-
quencies do not ordinarily extend
below 100 cps, a microphone chan-
nel response can be attenuated be-
low that frequency. This will help
eliminate low-frequency distortion
and minimize lip sounds and other
noises picked up by direct mechani-
cal vibration.

Fig. 1 is the simplified schematic
of a preamp stage in our console.
We found that adequate low-fre-
quency rolloff could be accom-
plished by simply lowering the
value of coupling capacitor Cc. If
necessary, a greater effect may be
had by varying the value of Ck (the

BROADCAST ENGINEERING
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cathode bypass capacitor), if there
is no hum problem. Adjust each
preamp stage for the desired low-
frequency response, but do not
tamper with the response of the pro-
gram amplifier—it should be as flat
as possible.

The low-frequency attenuation
obtained for various values of cou-
pling capacitance is shown in Table
1. We use either .03 or .05 mfd
depending on the announcer with
whom we are working; you could
even switch-sclect two or three ca-
pacitors, if necessary. However, do
not use more low-frequency cut
than you need to minimize noise—
voice-range audio becomes “tinny”
when rolloff extends above approx-
imately 150 cps.

Alert Receivers

You would think that an item
such as an Emergency Broadcast
System (EBS) alert receiver would
be relatively immune from misoper-
ation, but this is not so, unless our
case is unique. Our EBS receiver
has five channels selected by a ro-
tary switch on the front panel.
Three channels are for primary EBS
stations, and two are for the old
CONELRAD frequencies of 640 kc
and 1240 kc. When the switch is
set to either of these latter two
channels, the alarm circuit will not
function.

Since our operating frequency is
1240 kc, we may be one of a group
of stations which is most susceptible
to misuse of alert receivers. At any
rate, our announcers would turn the
switch to the 1240-kc position and
leave it there, even though we have
a high-quality, off-the-air monitor-
ing system. No amount of persua-
sion, fussing, or loss of EBS tests
could prevent this, so we detuned
the 1240-kc channel. We even
labeled this position “NOTHING.”
But, even now, the EBS receiver
may occasionally be found switched
to the dead channel. How about
that?

Should you modify your EBS re-
ceiver, it would be a good idea to
disable the circuit that prevents the
alarm from working when the re-
ceiver is switched to the old CON-
ELRAD frequencies.

The output level of an EBS alert
receiver is supposed to be kept high
enough that the receiver may be
heard if its alarm light burns out or
is removed from its socket. Herein

November, 1964

FROM DETECTOR

RECEIVER
VOLUME

CONTROL T0 AUDIO STAGE

MIN LEVEL 0

(A) Original volume-control circuit.

FROM DETECTOR

RECEIVER

VOLUME T0 AUDIO STAGE
CONTROL

——————————— >

MIN LEVEL

R, DEPENDS ON

VALUE OF R,

(B) Mod?fied circuit.

Fig. 2. Receiver minimum-level circuit.

lies our second alert receiver prob-
lem—the volume control is usually
turned down.

A simple solution to this problem
is a resistor in series with the vol-
ume control and ground (Fig. 2).
The EBS could suddenly become
very important, and any device that
will make it more effective warrants
consideration.

Modulation Monitor

At one time, we had our modu-
lation monitor (a General Radio
1931-A) installed at the studio.
However, announcer-operator mis-
adjustment later forced us to move
it to the transmitter; the story of
that situation may be of value.

We used a Gates M-5144 RF
amplifier at the studio to drive the
modulation monitor, a frequency
monitor, and an audio amplifier.

Table 1. Effect on Microphone Preamp
Low-Frequency Response for a Number of
Coupling Values of Caparitor Cc (Fig. 1).

fleps)  Attenuation (dh) for four values of Cc
(0 db @ 1000 cps)
0.5.mfd 0.1 mid 0.05 mid 0.03 mid
10 —12db —21db ~28db db
15 —2.0 —1I -~17
20 —04 =66 —1I3 —18
25 0 —4.8 =11
30 +03 =35 ~9.0 —13.5
40 +02 —2.1 —&5
50 +0.I ~I1,5 =50 -85
70 0 —-0.9 —35 —6.0
100 0 —-04 —2.1 —4.2
200 —0.! —0.1 —~1.0 —1i.5
300 -0.0 —0.1 —~05 -1.0

wwWwW americanradiohistorv com

For proper drive, the bandwidth of
the RF amplifier-modulation moni-
tor must be just right. The unit is
aligned by running a series of tones
up to 10 kc through the station sys-
tem and adjusting the inductor slugs
and capacitors of the RF amplifier.
All monitor adjustments and con-
trols must be set to match the curve
obtained when the modulation mon-
itor is fed directly from the trans-
mitter. You will find that the gain
controls of the RF amplifier, par-
ticularly the screwdriver adjustment
in back, have some effect on band-
width. When the RF amplifier and
the modulation monitor are prop-
erly adjusted, positive and negative
peaks both will be indicated accu-
rately on the percent-of-modulation
meter. If any of the adjustments are
disturbed, the positive peaks will be
compressed, resulting in negative
modulation indications.

Difficulties at WBEJ arose be-
cause the point of critical adjust-
ment for correct bandwidth was not
the same as that for maximum moni-
tor volume. No amount of instruc-
tion prevented the announcer-oper-
ators from changing the control set-
tings to raise the monitor speaker
output to an earsplitting level.
Whenever the controls were moved
from the optimum settings, all
sound from the monitor became dis-
torted due to flattening of the
positive peaks.

Since modulation monitors are
type approved by the FCC, no cir-
cuit modifications should be made.
Under the circumstances described
above, about the best possible so-
lution is to remove the modulation
monitor from the studio, install it
at the transmitter site, and procure
a remote modulation meter for the
announcers to ignore. “If they can’t
adjust it, they can’t misadjust it.”

Frequency Monitor

Our frequency monitor is an old
Doolittle FD-1A that radiates a
fairly strong RF signal over a dis-
tance of several feet. Since the sig-
nal is about 500 cps below the car-
rier frequency, it can cause an audi-
ble beat note if picked up by the
monitor amplifier. This interfering
tone can be eliminated by bypass-
ing the monitor’s AC line cord.
There is, however, a low-volume,
500-cps note from the meter-dis-
criminator that can be heard in the

® Please turn to page 44
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SAFETY IN THE STATION

In my travels as a consultant, I’ve
seen many, many examples of sta-
tion personnel taking unnecessary
chances in their work. I'd like to
pass some of these cases along to
you, with the hope that they may
avert some potentially hazardous
situations.

Recently, funeral services were
held for the chief engineer of a mid-
western broadcasting chain. He was
a young man with a bright future
in radio enginering. Unfortunately,
he made one mistake too many-—
carelessness around a transmitter,
As we humans are creatures of habit,
the only safe and sure way to avert
such costly errors is to make habits
of safety practices. Broadcast sta-
tions are no different from other
places of business in at least this
one respect: They contain sources
of potential danger and require
safety measures to avoid injuries to
personnel.

Electrical Safety

Most of us know that it takes a
completed circuit to injure. As Fig.
1 illustrates, the current through a
load depends on the source voltage
and the resistance of the load. If a
part of your body becomes the load
across a fixed voltage source, the
amount of current will depend on
your body resistance, a value which
can vary anywhere from 100,000
ohms to less than 500 ohms. In Fig.
2 you see what can happen. If your
hands are dry when you reach into
a 12-volt circuit, accidentially com-
pleting a current path won’t hurt you
since only 120 pamps will flow (Fig.
2A). But get across 117 volts with
hands dampened by perspiration,
and 78 ma will pass through you
(Fig. 2B); this much current can
kill!
Transmitters

Knowing that electricity can be

14

by Thomas R. Haskett, Consulting

Author, Broadcast Consultant,

Cincinnati, Ohio

lethal isn’t enough. We all must
work around the stuff each day, and
we should know what to expect. For
example, you probably know better
than to work inside a transmitter
with the power on. But one point I
find people overlooking is that a
transmitter panel switch opens only
the circuit inside the cabinet—in
other words, line voltage is still
present. It’s much safer to break
the circuit at the junction box (Fig.
3). Another trouble spot often over-
looked is the crystal-heater and cab-
inet-light wiring which usually runs
through a separate breaker; this line
is live at all times. If you know
where these circuits are, you can
probably work around them while
they’re on. But it’s always safer to
turn them off if you must work in-
side the transmitter enclosure.

I have learned through bitter ex-
perience not to perform transmitter
maintenance alone; if an accident
should happen, someone should be
around to assist. However, one thing
your partner should mot do is turn
the power on and off for you. It’s
too easy for him to misunderstand
your instructions.

It is surprising how we all take
chances. Some engineers continue
working when they’re tired and
sleepy after a night of trying to clear
up trouble. They may lean over the
door of the rig in an awkward posi-
tion and fire up the high voltage
with fatal consequences. It’s much

E
CONSTANT

-

Fig. 1. Voltage, current, and resistance.
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safer to be in a comfortable posi-
tion—clear of the door-panel open-
ing—before turning the power on.
And, if you have to adjust some-
thing inside the enclosure, put one
hand in your pocket and work with
the other. Do not provide a return
to ground for the lethal current!

Conductors, Line Cords, and Leads

Probably every technical person
in broadcasting has heard about the
importance of safety grounds, inter-
locks, and “bleeder insurance.” The
general rule, however, is this: All
metallic objects in the plant which
are supposed to be carrying signal or
power should be covered and insu-
lated from accidental contact; all
other potential conductors should
be grounded. If you find one “float-
ing,” ground it. I once sat down at
a studio console and rested my arm
on a metal trim strip around the
desk top. When my hand touched
the front panel of the console, I
received a shock. Inspection re-
vealed that the ungrounded molding
was picking up RF from the trans-
mitter; 2° of No. 10 wire was the
cure. You can get into similar trou-
ble with uncovered shields on audio
wire because of random grounding
in electrical conduit. “Bleeder in-
surance” is illustrated in Fig. 4—a
grounding stick kept at the rear of
the transmitter. I never work inside
a cabinet without using such a stick
first to ground each HV capacitor
several times to ensure complete
discharge.

Sometimes it’s necessary to meas-
ure the voltage drop across a plate
resistor. This usually means con-
necting the VI'VM hot lead to the
tube plate and the VIVM ground
lead to the B side of the resistor.
You know what happens then, don’t
you? The VTVM case becomes hot
with respect to station ground. If

BROADCAST ENGINEERING
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you must perform such a measure-
ment, make the lead connections be-
fore applying power, and then re-
move all power before disconnecting
the leads.

Hardly anyone pulls hot tubes
barehanded anymore (I hope), and
most of us take care when handling
cathode-ray tubes, knowing they can
implode. I'm touchy around CRT
anode connections, however, and 1
won’t handle such a tube without
killing all power and running a clip
lead from the second-anode clip to
chassis ground. When installing a
new CRT from the carton, I tape
one end of the jumper to the
aquadag coating and snap the other
end into the anode connection.

Most of us get lazy at times and
take short cuts. When using an elec-
tric hand drill, do you pull out the
plug when you change twist drills?
Suppose the drill switch shorts just
as you put the key in the chuck.
The rotating key could break a
finger.

The cord is important, too. Most
portable tools use three-wire cords
today; the third wire is a safety
ground connection. If this ground
lead is not used, the drill case can
become electrically hot. A few years
ago, I was drilling through a mount-
ing bracket inside a grounded rack.
The drill was the two-wire type, so
1 stuffed my jacket in the rack and
leaned against it. When the drill bit
through the metal I slipped, and my
arm flattened out against the rack
—1T received a nasty shock. Before
1T went any further, I bought 10" of

ree-wire cord and rewired the

ill.

You might suppose that no one
would wire a polarized AC plug
backwards, but I have found them
hooked up that way. It’s poor prac-
tice to wire any plug so it is hot,
except when it’s in a mating recepta-
cle. It’s also poor practice to con-
nect AC extension cables to the
source first, because you are then
working with live cables. It’s safer
to work back from the load.

Transmission lines can be danger-
ous too. Some engineers don’t real-
ize that, at an AM transmitter site,
static electricity and lightning hits
from the antenna can back up the
line as far as the phasor. Therefore,
it’s a poor idea to go out to the
doghouse to read the antenna am-
meter on overcast days or during a
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1=0.12ma

E=12 VOLTS

R=100, 000 OHMS
(A) Low current.

\

E=117 VOLTS
1=78ma

R=1500 OHMS
(B) High current.

Fig. 2. Effects of human skin resistance on the severity of an electrical shock.

thunderstorm; and you’d be wise to
stay clear of the phasor, too.

Nonelectrical Safety

When visiting a station recently,
I noticed the newsroom door off its
hinges and propped against the wall.
A hydraulic door-closer had been
removed for service, but the door
was not replaced. A newsman in a
hurry could have knocked the door
over, injuring himself or someone
else.

Tile floors and leather-soled shoes
are poor mixers. While you can’t
require that everyone wear rubber
soles, you can see that the floor is
kept clean.

Try thinking: “What can go
wrong?” When 1 came to work at a
station some years ago, I found
a coffee pot on a hot plate in the
control room. The asbestos-insulated
line cord was draped across a table
full of cups, cream, and sugar, and
the hot plate was very close to the
wooden frame of a cabinet. It’s easy
to see that carelessness here could
have caused a fire or severe shock.
An unused steel cabinet was located
and bolted to the wall with 2 pipe
standoffs. We put the hot plate in-
side and taped the slack portion of
the line cord up out of the way.
The supplies went on a shelf beneath
the cabinet.

Climbing
You may climb a tower occa-
sionally—I still do. Would you

climb without a belt? I have one of

TRANSMITTER CABINET

POWER
TRANSFORMERS

PANEL
LINE SWITCH
ELECTRIC 52
BREAKER. SWITCH j

.;“————J-
I

the type used by electric company
linemen. The belt and strap together
cost about $35, but that’s cheap
when you consider it may save your
life. When climbing a large tower,
you’ll have to pass the strap through
the tower and around a member.
With small towers, you can strap
around the entire tower. A friend
of mine uses two belts, unstrapping
each one in turn as he passes guy
levels. Thus, he is always strapped
to the tower. For added precaution
on towers, work with both hands
only when absolutely necessary,
and then only after double checking
your belt and strap. A belt is not
the complete answer; you should
also wear the right shoes! The best
shoes for climbing are GI field
shoes, jump boots, or engineers’
boots—with rigid, rubber-and-cord
soles and over-the-ankle uppers.

Tools

Do you keep your hand tools in
good condition? A dull knife or
chisel can slip and cause injury.
And, rust is the enemy of the com-
petent workman. If your pliers and
cutters aren’t plated (the working
edges seldom are), they should be
rubbed with an oily rag now and
then. Pliers with plastic-cushion
grips are easier to use than those
without; they not only protect you
from shock, they lessen handgrip
fatigue.

Remotes
Remotes have their own safety
problems. Ladders are sometimes

needed to erect microwave dishes
® Please turn to page 42

WRAP WITH
PLASTIC TAPE

THREE-FOOT
BROOM HANDLE g

A
4ULATED FLEXIBLE

WIRE, BOLTED OR WELDED

SPIKE

TO TRANSMITTER CABINET

Fig. 3. Basic line wiring of transmitter.
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Fig. 4. Filter-capacitor grounding stick.
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TAMING THE AM
DIRECTIONAL ARRAY

The adjustment and maintenance
of the AM directional array is prob-
ably one of the most difficult and
frustrating phases of radio engineer-
ing, mostly because the procedures
involved often do not follow any
well-established pattern. If it were
possible to construct and operate a
directional array in theoretical free
space, it would also be possible to
calculate the necessary operating
parameters and be reasonably cer-
tain that a given pattern would re-
sult. Unfortunately this is usually
not the case—there are factors such
as terrain, variations in ground con-
ductivity, buildings and other struc-
tures, power lines, etc., which make
it just about impossible to predict
the exact pattern that may result
from a given set of parameters. In
adjusting the directional array, the
pattern can be set approximately by
reference to the calculated param-
eters, but often the final adjustment
may involve trial and error.

The Problem
At WLOS, more total time has
probably been involved in the main-
tenance of the directional array than
in all other phases of maintenance
combined. Although the array itself

By George F. Sprague, Chief
Engineer, WLOS AM-FM-TV,

Asheville, North Carolina—A systematic

Table 1. WLOS Meonitoring Points.

Monitor Distance  Allowahle E
Point Bearing (mi) {mv/m)

| 12° 2.85 1.73

2 40° 2.52 7.55

3 63° 2.79 9.13

4 181° 2.86 8.40

5 219° 2.17 6.45

) 302° 2.19 .20

7 337° 1.79 13.60

is a four-tower, in-line system and
is not particularly complex, the re-
quired pattern imposes rather criti-
cal conditions for its adjustment.
Fig. 1 shows the overall WLOS
pattern; Fig. 2 shows on an ex-
panded scale the minor lobes and
the relations of the seven monitor
points to the pattern. Table 1 lists
the monitor points together with
their distances from the array and
their allowable field strengths.
Points 2, 3, 5, and 7 have enough
spread between their allowable and
measured field strengths to permit
a rather wide range of adjustments
without exceeding the allowable
field. On the other hand, points 1,
4, and 6 have always been uncom-
fortably close to their limits. In ad-
dition, array adjustments which may
bring the reading at one of these
points to a safe value may throw

approach to a directional-antenna
adjustment problem.,

the reading at either or both of the
other points unreasonably high.

Our problem consisted essentially
of decreasing the field at points 1, 4,
and 6 enough that any slight drift in
the array would not cause operation
outside the FCC-assigned param-
eters. Furthermore, we wanted to
accomplish this with phase adjust-
ments only, since any change of
licensed current ratios requires a
new proof of the array, which in
the mountainous rural area WLOS
serves would be an extremely diffi-
cult and time-consuming project.
(It is important to note, however,
that although the Commission’s en-
gineering standards do not establish
any permissible limits on phase vari-
ations, it is desirable to operate with
phase-angle indications as close to
the licensed values as possible. Not
only is this good engineering prac-
tice, but the Commission’s Inspector
may easily take a serious view of
any appreciable departures from the
licensed phase differences.)

One technique, which is some-
times used in adjusting a directional
array, is to place a field-strength
indicator (either an approved instru-
ment or a receiver with an S meter)
at each monitor point and use re-

Fig. 1. The radiation pattern produced by the WLOS antenna array. Fig. 2. Minor lobes and monitor points of the pattern at the [eft.
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mote indicators wired from each one
to the transmitter over a direct tele-
phone line. Two-way radio com-
munication employing a remote
pickup unit may also be used for
this purpose. The engineer may then
make adjustments on the phasing
and power-directing controls and
note the result of such adjustments
on each monitor point. This method
can be quite unsatisfactory from
more than one viewpoint. First, with
the several controls available, there
are probably a number of adjust-
ment combinations which will result
in an approximation of the de-
sired pattern. Furthermore, the trial-
and-error method of determining
one of these combinations can be
a long, drawn-out process; it is com-
parable to feeling one’s way in the
dark. This system can also become
rather costly because of the direct
telephone lines and the field-strength
indicators involved.

The Solution

Rather than to pick our way
using the system just described, we
decided to try another system—one
that is perhaps not so commonly
used. It is not claimed that the
method about to be described is
novel or original, but we found it
to be effective in our case, and we
feel that it could prove useful to
other stations with similar problems.
In order to make use of the system,
the array must already be some-
where “in the ball park.” This is
usually the case, and the necessity
for minor adjustments arises from
causes such as ground-system dete-
rioration, terrain changes, or new
construction. We were able to ob-
tain the proper adjustment with cur-
rent ratios and phase angles very
close to those specified in our li-
cense, and we thus avoided the
need for making a partial proof of
performance.

We took our field-strength meter
to each of the three critical monitor
points in turn and tabulated the ef-
fect on the field of varying each
phase and current control dial, one
at a time, in two 25-division steps
on each side of a mean setting.

ables 2 and 3 are the results, Ex-
amination of these tables reveals
some very interesting facts. For in-
stance, varying the phase-1 and
phase-2 controls affects monitor
points 1 and 6 oppositely but leaves
point 4 relatively unchanged. The

November, 1964

Table 2. Effects of Phase Controls.

Dial Setting  Point1  Point4  Point6
my/m mv/m my/m
Phase 1
9652 1.70 8.70 b7
9627 I.65 8.70 .80
9602 1.55 8.60 92
9577 1.45 8.70 1.10
9552 .40 8.70 1.20
Phase 2
948] 1.48 8.70 f.10
9456 1.50 8.70 1.00
943 [.55 8.60 .89
9406 1.62 8.65 .87
9381 [.65 8.70 .84
Phase 3
0938 1.82 9.20 .89
0913 [.66 8.90 .90
0888 .55 8.60 .92
0858 1.43 8.50 .93
0833 1.26 8.00 1.00
Phase 4
0213 1.50 8.90 .81
0188 1.65 8.85 .87
0163 1.60 8.60 .90
0138 1.65 8.60 1.02
ol13 1.67 8.60 [.1a

phase-3 control changes points 1
and 4 in the same direction but has
an opposite effect on point 6, while
the phase-4 control has a similar
effect on points 1 and 6 but an
opposite effect on point 4. Using
this information, we werc in a po-
sition to predict the effect of each
phase control on each monitor
point, and we felt that we could
jockey the pattern where we wanted
it with some judicious knob twirling.

Obviously, if the current ratios
were to be maintained, we could
not use the current controls to any
great extent for pattern shaping.
However, the tabulations for the
current controls were useful in that,

Table 3. Effects of Current Controls.

Dial Setting  Point1 Point4  Point 6
my/m mv/m myv/m
Current 1
9954 1.68 8.50 .90
9929 1.60 8.50 .90
9904 1.61 8.60 .90
9879 1.55 9.05 .90
9854 .50 9.05 .96
Current 2
1700 1.67 8.25 .61
1675 1.65 8.50 .72
1650 [.56 8.60 .90
1625 1.55 8.95 1.20
1600 1.48 9.20 .47
Current 3
0824 1.68 8.90 91
0799 1.64 8.40 91
0774 1.58 8.60 .90
0749 1.62 8.45 .90
0724 1.49 8.45 91
Current 4
0780 1.60 8.25 1.26
0755 1.60 8.45 1.10
0730 1.7 8.60 .88
0705 1.58 8.70 .75
0680 1.54 9.15 .55

wwWwW americanradiohistorv com

if it became necessary to correct
the ratios after an extensive change
in a phase control, we could predict
the effect of the correction on each
of the monitor points.

We proceeded with our adjust-
ments, carefully checking each of
the three troublesome monitor
pionts after a change was made.
First, the readings at points 1 and
4 were reduced by shifting the
phase-3 control from its original
setting (888) to 699. This adversely
affected point 6 to such a degree
that it became necessary to change
the setting of the phase-1 control
from 9602 to 9700. This did not
affect point 4 but had a tendency
to increase the field at point 1. In
an attempt to obtain a greater drop
at point 6, the phase-4 control was
changed from 163 to 212, This
caused reductions at both points 1
and 6 and a slight increase at point
4 (but not enough to be dangerously
high).

After each adjustment of a phase
control, the current ratios were
checked and, if necessary, read-
justed. The final current-control
settings were as follows:

Current 1 — 9861

Current 2 — 1620

Current 3 — 774

Current 4 — 734
It will be noted that it had become
necessary to shift all controls except
number 3 from their original set-
tings to maintain the proper ratios.
These current controls, of course,
also had some effect on the monitor
points. However, it was found that
such effects could be offset, after
the ratios were corrected, by mak-
ing an additional adjustment of the
pertinent phase control.

After all adjustments were com-
pleted, the following field strengths
were observed at the monitor points:

Point 1 — 1.15 mv/m
Point 2 — 4.40 mv/m
Point 3 — 5.50 mv/m
Point 4 — 7.00 mv/m
Point 5 — 2.50 mv/m

Point 6 — 0.97 mv/m
Point 7 — 9.20 mv/m

Setting The Common-Point
Impedance

Any variation of a current or
phase control will affect the com-
mon-point impedance. Therefore,
several times during the procedure,
it became necessary to readjust this
impedance. It has been our experi-
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VIDEO MICROWAVE
SPECIFICATIONS FOR
SYSTEM DESIGN

In the first part of this article,
we examined bandwidth specifica-
tions of microwave systems for both
single and multiple hops and also
covered noise problems and system
signal-to-noise ratios for a single
hop. The information that follows

last month,

concerns multihop signal-to-noise
parameters and external noise.

Final System Considerations
Multihop Noise

To assist in determining noise
specifications for a multihop sys-

Table 3. Base-Band Noise Power In Dbm and Picowatts For Various Carrier Levels.

Received )
carrier Base-band Base-band rms noise
power S/Ndb noise power noise power voltage
(dbw) {p-p rms) {dbm) (picowatts) (across 75 ohms)
—60 +73 —61.5 708 .00022
—6l +72 —60.5 885 .00025
—62 +71 —59.5 1120 .00028
—63 +70 —-58.5 1410 .00032
— 64 +69 —57.5 1780 .00036
—65 +68 —56.5 2240 .00040
—66 +67 —B55.5 2820 .00045
— &7 +66 —54.5 3550 .00050
— 68 + 65 —B3.5 4470 .00056
—69 + 64 —52.5 5620 .00063
—70 +63 —51.5 7080 .0007!
—71 +62 —50.5 8850 .00080
—72 +61 —495 11200 .00089
—73 +60 —48.5 14100 .00100
—74 +59 —47.5 17800 .00112
—75 +58 —46.5 22400 .00125
—76 +57 —45.5 28200 0014
—77 +56 —44.5 35500 00186
—78 +55 —43.5 44700 .0018
—79 +54 —42.5 56200 .0020
—80 +53 —41.5 70800 .0022
—8l +52 —40.5 88500 .0025
—82 +5i —39.5 112000 .0028
—83 +50 —38.5 141000 .0032
—84 +49 —37.5 178000 .0036
—85 +48 —36.5 224000 .0040
— 86 +47 —35.5 282000 .0045
— 87 +46 —345 355000 .0050
—88 +45 —335 447000 .0056
—89 + 44 —325 562000 .0063
—90 +43 —31.5 708000 0071
—9] +42 —30.5 885000 .0080
—92 +41 —29.5 1120000 .0089
—93 +40 —28.5 1410000 0100
—94 +39 —27.5 1780000 0112
—95 +38 —26.5 2240000 0125
—96 +37 —25.5 2820000 014
—97 +36 —24.5 3550000 016
—98 + 35 —23.5 4470000 018
—99 +34 —22.5 5620000 .020
— 100 + 33 —21.5 7080000 .022
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by Donald Kirk, Jr., Microwave
Engineer — Part 2. Concluding the

microwave system analysis begun

tem, received-carrier power and
base-band noise power are shown
in Table 3.

Applying this chart to a multi-
hop system having received-carrier
levels as shown in Table 4, the
cumulative noise power is found by
adding the contributions from each
hop. To find the cumulative signal-
to-noise ratio for the system, use
the cumulative-noise figure as the
index and read S/N figure in the
S/N column. Noise voltages are in-
cluded for comparison with meas-
ured values. Care should be taken
to eliminate hum voltages before
measuring noise power, The power
transformation was based on a sys-
tem adjusted for a 1 volt peak-to-
peak signal.

Note that a degradation of 3 db
in each hop would double the noise
contribution of each hop, thus dou-
bling the total noise and reducing
the system’s signal-to-noise ratio by
3 db. The effect of a given fade in
one hop can be checked by assum-
ing that the RF input level is re-
duced by the amount of fade. For
example, let station No. 3 be faded
by 25 db to a receive level of —98
dbw. The noise power for this hop
would then be 4,470,000 picowatts.
Assuming that the other hops would
not be simultaneously faded to any
great extent, the total system noise
would be about 4,600,000 pico-
watts for a system signal-to-noise
ratio of 35 db during the fade.

Outside Noise Interference

In addition to noise introduced
by the equipment itself (hum) and
noise introduced by the RF path
(broadband noise), noise can also
be introduced by nearby transmit-
ters or receivers. One class of such
spurious signals appears as an image
or an adjacent-channel response in
the receiver. The remedy is to pro-
vide an adequate filter in the re-
ceiver. If the filter is made with

BROADCAST ENGINEERING
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Performance that Counts...

Mr. V. J. Kasper, Owner-Manager of Station WILO, Frankfort,
Indiana, reports on the New Gates “Cycloid” FM Antenna:

€® [ like the ease of installation and the workmanship of this new
Gates antenna. It's the performance that counts, though, and the
Cycloid ranks as the finest in this category. 99

Cycloid . . . the new Gates FM antenna featuring binary adjustment —
a major technological advance in ring type radiating elements.

Binary adjustment is an exclusive tuning arrangement (patent pending)
whereby the inductance of the ring is changed at the same time the
antenna is adjusted for capacitive tuning. The advantage is uniform
L/C for adjustment over the FM frequency range.

Other top engineering features include a special design for FM stereo
and improved monaural performance. ® Lowest possible VSWR. @ Top,
side or inside tower mounting. ® Optional deicing with high or low power
heaters. =1 db free space circularity. ® Minimum windloading. ® High
gain.

Cycloid is the newest and most advanced FM ring antenna on the
market today. For complete engineering data, write for Brochure No.
111 — yours for the asking.

CGATES RADIO COMPANY

A SUSSIDIARY OF KARRIS-INTERTYPE CORPORATION

QUINCY, ILLINOIS 62302

Offices: NEW YORK, HOUSTON, LOS ANGELES, WASHINGTON, D.C. « Export: ROCKE
INTERNATIONAL CORPORATION, NYC.+In Canada CANADIAN MARCONI CO., MONTREAL

Circle Item 9 on Tech Dota Card
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NEW!
Cartridge Mount*
for broadcast
Cartridge
Machines!

NORTRONICS HEAD MOUNT %
REDUCES MOUNTING AND
‘ALIGNMENT PROBLEMS!

This new Nortronics Cartridge Mount,
eliminates the need for rear-mount
heads! Designed for cartridge tape
handlers using endless loop tape car-
tridges of the Fidelipac and Viking
type, it permits fast, easy installation
and alignment of up to three heads on
one assembly! “Micrometer” adjust-
ments permit setting of head height,
azimuth and face perpendicularity—
special tock screw oneach head bracket
“freezes” the adjustments. Heads are
fastened to the bracket with a quick-
release screw clamp for fast installation.
Cartridge-Mount Kits, with all neces-
sary hardware, are available for the
conversion of existing cartridge players
using rear-mount heads.

CARTRIDGE MOUNTS COMPATIBLE
WITH ALL NORTRONICS TAPE HEADS!

Typically, two Premium series half-
track stereo heads—one used for record,
the other for playback—and any Nor-
tronics erase head may be mounted on
a single assembly. Premium series heads
feature fine laminated, precision-lapped,
low loss core structures; deposited
quartz gaps; and hyperbolic, all-metal
faces. Cartridge Mounts, as well as the
entire line of broadcast quality replace-
ment heads, are available through your
Nortronics Distributor.

For complete information about Nortronics Cartridge
Mounts, write for our Form #7177,

*PATENT PENDING

ortrhonicss

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

Circle Item 10 on Tech Data Card
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too few sections, it won’t have suf-
ficient out-of-band signal rejection.
If it has too many sections, it will
attenuate the desired signal and de-
grade the receiver’s noise figure. So,
a good compromise is one having
4 to 6 sections. Occasionally, a
microwave receiver must operate
within the field of a high-level VHF
signal (local TV station, etc.). Look
for good mecchanical construction
to provide adequate shielding.

Video Bounce

Video bounce is a troublesome
characteristic in some cascaded
microwave systems. Its usual cause
is poor control of feedback time
constants in AFC circuits; it is in-
creased by any low-frequency-gain
spike (at 1 to 10 cycles per second)
used to get adequate square-wave
response. Bounce may be detected
by measuring system video gain in
the video band from ¥ to 10 cycles
per second. Its effect on video is
most noticeable when picture in-
formation is suddenly removed,
leaving only the sync signal. Since
bounce introduced by the first hop
(and the video change that caused
it) is present in the second hop
to produce still more bounce, the
error can accumulate rapidly in a
cascaded system. There is no stand-
ard means of specifying bounce.
In good microwave equipment, the
bounce in a five-hop system may
be 5% of the amplitude of the
video output. With poor equip-
ment this figure might increase
to 25% or more. Some form of
video-stabilizing amplifier would be
needed in the latter case.

Interference to Other Services

When microwave equipment is
installed near other equipment, it is
important to discover and correct
any spurious radiations from the
microwave equipment that may in-
terfere with the other systems. In
general, FCC type-accepted micro-
wave transmitters will meet all sys-
tem requirements in this respect.
On receivers and auxiliary appara-
tus, look for good mechanical con-
struction that will provide adequate
electrical shielding. This will pre-
vent such possible troubles as ra-
diation of a high-level IF signal
on a frequency that could inter-
fere with the reception of a weak
TV signal.

wwWwW americanradiohistorv com

REVIEW

Single Sideband Principles and Cir-
cuits; E. W. Pappenfus, Warren B.
Bruene, and FEdgar Schoenik; Mc-
Graw-Hill Book Co., Inc., New York,
New York; 374 pages, $14.75. Many
engineers think of single sideband as
a field that is of interest only to the
amateur, because SSB techniques are
not presently used in broadcast sta-
tions. As a matter of fact, such a sys-
tem was proposed a few years ago;
and, although the plan was rejected
by the FCC, there is always the possi-
bility that SSB might be used in the
future to increase the number of
broadcast-band channels available.
For this reason, or if you are inter-
ested in SSB merely to increase your
knowledge of communications, this
took is recommended reading.

The 22 chapters in the book cover
every facet of SSB from a simple
analysis of the signal to descriptions
of transmitter tests and measurements.
Frequency-stability requirements and
modulation methods are well cov-
ered. One particularly well done fea-
ture is the index, which truly lives up
to its name.

This is a book written by practic-
ing, not ivory-tower, experts in lan-
cuage that the operating engineer can
understand. For example, the chapter
on the rather “cloudy” subject of me-
chanical filters clears up many mis-
understandings and concisely explains
the principles of operation. Much of
the information is also applicable to
conventional AM and FM equipment
and circuitry. The use of mathematics
is held to a minimum consistent with
the need to explain ideas clearly.
However, the math that is used can
be easily followed and should not
deter the reader.

MOVING?

Don’t Lose
Touch . ..

Receive B-E

as usual at

your new address
Write:

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

BROADCAST ENGINEERING
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Table 4. Determination of Base-Band Noise Power For Multihop Transmission Systems. System Interconnection

Specifications

RF in Hop Noise for 1V p-p Cumulative Cumulative Where a video system is to in-

Receiver £ dbw S/N signal {picowatts) noise (picowatts)  S/N {db) clude off-the-air receivers, studio
| -7 50 14100 14100 50 equipment, microwave transmitters
2 —745 58.5 20000 34100 56 and receivers, and transmitter mod-
3 —73 50 14100 48200 54.5 ulators, it is important to deter-
4 —71.5 61.5 10000 58200 53.8 mine whether or not there is an
5 —73.8 59.2 17000 75200 52.5 inversion of polarity of the video
) —723 60.7 12000 87200 52.1 signal going through the microwave
7 lto =70 63 7080 equipment. This is especially im-
8 add 70 63 7080 87200 portant when power splits and new
9 a —70 63 7080 28320 pickup points are being added to
10 spur) =70 43 7080 118520 80 a system. Of course, this is no

problem where the microwave
transmitter and receiver are made
for video of either polarity.
Pre-emphasis

In order to get best signal-to-
noise ratio, pre-emphasis of the
higher video frequencies is gen-
erally employed at the microwave
transmitter. This accentuation of
the higher frequencies is removed
by a de-emphasis network at the
receiver, which attenuates both the
excess high-frequency video signal
and the broadband noise which is
greatest in the higher video fre-
quencies. Different manufacturers
use different amounts of pre- and
de-emphasis. A good figure seems
to be about 12 db. Less than this
does not achieve all improvement
. that is possible in the signal-to-
o H i i : noise ratio. More than 12 db can
- Amﬂﬂx mmrma"ﬂﬂ k" : cause trouble on color pictures be-

cause of overload at the color-sub-

Kit contains latest brochures giving specifications, product data, and ap- carri.er frequency. When using a
plication news on the world's most complete line of professional recording receiver of one manufacturer for
equipment for broadeast, education, industry, including: a signal generated by a transmit-
Portable Recorders. Professional quality in compact form. Find out why Ampex ter of another manufacturer, be

quality actually costs less in the long run than low-cost, run-of-the-mill _ .
portables. Full information on the new 4-track PR-10-4. sure to check the pre-emphasis

Studio Recorders. Get the full specifications on the console and rack recorders Crossover frequenCY' several man-
that are the recognized standard of the industry. Plus details on a new log- ufacturers are now using a 400-kc
ging recording and the new MR-70—world's most advanced master recorder. crossover,

Tape Duplicators. New developments for making fast, economical, high-quality

copies of master tapes. Information about the new PD-10, a low-cost dupli- cpe e
cator for schools, broadcast, and industry. A number of other specifications

Recording Tape. Professional tapes, application-engineered for best results ma?’ 'b‘e necessary to assu're com-
for any type of recarding or duplicating. patibility between the microwave
and other equipment. Some of these

) are: video interconnection imped-
Ampex Corporation

401-C Broadway, Redwood City, California ance, typically 75 ohms (1_-1:1
VSWR or 26 db return loss); video

voltage, typically 1 volt p-p (sync

Miscellaneous Factors

[ Portable Recorders [ Tape Duplicators

I want more information on: [ Studio Recorders 3 Recording Tape negative); audio subchannel fre-
quency, typically 4.5, 5.8, or 6.3

AN TITLE mc; audio equipment input and out-

put impedance, typically 600 ohms;

COMPANY audio level, typically —10 to 414
dbm; audio response, typically =1

ADDRESS db from 50 cps to 15 kc; and au-

dio signal-to-noise ratio, typically

STATE

I---Er-.--------------------------------Ti-------------I 60-65 db' A
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15 Years 0id
and Still
Ahead

¥

Yy of the Times!

It may not look revolutionary today, but

- fifteen years ago the E-V 655 shown here

was unique. Then it was the only truly omni-

directional dynamic microphone on the market.

And it offered ruler-flat response from 40 to

20,000 cps, plus plenty of output for critical
broadcast applications.

Even today, those specs are first rate. Many
of the early 655’s are still proving that in depend-
able daily service. But during the years, E-V has
continued to refine and improve so that today’s
Model 655C can set even better records for per-
formance and service.

Having proved the point, the 655 inspired a
complete series of Electro-Voice omnidirectional
microphones that serves every need over a wide
price range. The full benefit of our fifteen years
of design leadership is lavished on even the most
modest model in the line.

For instance, every slim E-V dynamic micro-
phone uses the famed Acoustalloy® diaphragm.
This E-V exclusive insures more uniform re-
sponse while withstanding the effects of high
humidity, temperature, corrosion and shock. It
makes E-V omnidirectional microphones almost
indestructible.

You’ll learn the real value of engineering
leadership when you put any of these slim E-V
dynamics to work in the field. You can do it with
the extra assurance of a lifetime guarantee against
defects in materials or workmanship. See them
now at your franchised E-V microphone head-
quarters, or write for complete catalog today.

Model 655C Model 636
$200.00 $72.50

1 Model 654A
$100.00

Normal trade discounts apply to list prices shown.

ELECTRO-VOICE, INC,
Dept. 1142V, Buchanan, Michigan 49107

SETTING NEW STANDARDS IN SOUND

Circle Item 12 on Tech Data Card
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Famous RCA Microphones

Now available through local distributors

RCA BK-1A
Non-directional
dynamic mike

©  RCA
: Uniaxial ri

RCA 77-DX Polydirectional
ribbon-type microphene
available in satin-chrome
or TV grey finish

RCA BK-6B Miniature
semi-directional
dynamic lavalier mike

RCA BK-11A Bi-direc- RCA SK-39A : RCA SK-458 -~ RCASK-46 Bi-direc-
tional ribbon mike . Non-directional : Non-directional > tional ribbon mike
dynamic mike : dynamic mike

Now you can get world-famous RCA microphones RIGHT OFF THE
sHELF—from local Authorized RCA Microphone Distributors.

This is good news for broadcasters. No longer need you accept
substitutes for your favorite RCA microphones in emergency
situations. RCA Microphone Distributors carry complete stocks
available for immediate delivery. Call your nearest RCA distribu-
tor for fast service.

GET FULL TECHNICAL INFORMATION. CALL YOUR NEAREST
RCAMICROPHONE DISTRIBUTOR ORWRITE: RCA ELECTRONIC
COMPONENTS AND DEVICES, DEPT. 451, 415 SOUTH FIFTH
STREET, HARRISON, NEW JERSEY,

The Most Trusted Name in Sound

Circle Item 14 on Tech Data Card
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Check these Authorized
RCA Microphone Distributors

for the one nearest you

ALABAMA
Birmingham
Ack Radio Supply
3101 4th Avenue, South

ARIZONA
Phoenix
Midland Specialty Co.
1930 North 22nd Avenue
P.O. Box 6658

CALIFORNIA
Hollywood
Hollywood Radio & Electronics, Inc.
5250 Hollywood Blvd.

Los Angeles
Radio Products Sales, Inc.
1501 South Hill Street

Sacramento
Duntap Radio & TV Supply Co.
1800 - |8th Street

San Diego

Western Radioc & TV Supply
P.O. Box 1728

1415 India Street

San Francisco
Zack Etectronics
1444 Market St.

COLORADO
Denver
Kierluff Electronics Co.
1200 Stout Street

Newark Denver Electronics Supply Corp.
2170 S. Grape Street
P.O. Box 22045

CONNECTICUT
East Hartford
Radio & Appliance Dist., Inc.
95 Leggett Street

DISTRICT OF COLUMBIA

Washington
Electronics Wholesalers, Inc.
2345 Sherman Avenue, N.W.

FLORIDA
Jacksonville
Southeast Electronics, Inc.
1125 Rosselle Street

Miami
Flagler Radio Co., Inc.
1068 West Flagler Street

Tampa
Thurow Electronics, Inc.
121 S. Water Street
P.O. Box 152%

GEORGIA

Atlanta
Specialty Distributing Co.
763 Juniper Street, N.E.

ILLINOIS

Benton
Lampley Radio Co.
452 :East Church Street

Chicago
Newark Electrenics Corp.
223 W, Madison Street

Decatur
Klaus Radio & Electric Co.
370 E, Cerro Gordo

LaSdlle
Klaus Radio & Electric Co.
1055 Ist St.

Peoria
Klaus Radio & Electric Co.
403 East Lake St.

BROADCAST ENGINEERING
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Quincy
Klaus Radio & Electric Co.
1101 Broadway

Salem

Laco Electronics
119 E. McMackin

INDIANA

Evansville
Ohio Yalley Sound
20 E. Sycamore Street

Indianapolis
Graham Electronic Supply
122 South Senate Avenue

IOWA

Davenport
Klaus Radio & Eilectric Co.
311 E. 2nd St.

Sioux City
Warren Radio Supply of lowa
813 Pear| St.

KANSAS
Wichita
Radio Supply Co.
15 Laura

KENTUCKY
Paducah

Paducah Electronics
2601 Broadway

MASSACHUSETTS
Boston
DeMambro Radio Supply Co., Inc.
1095 Commonwealth Avenue

A. W. Mayer Company, Inc.
895 Boylston Street

MICHIGAN
Northern Distributors, Inc.
2268 S. M-76
West 8ranch, Michigan

MINNESOTA

Minneapolis
Lew Bonn Company
1211 LaSalle Street

MISSOURI
Butler
Henry Radio Co.
211-15 North Main St.

Kansas City
Burstein-Applebee Co.
1012 McGee Street

St. Louis
Interstate [ndustrial Elect.
2218 So Jefferson Avenue

NEBRASKA
Omalha
Sidles Company
7302 Pacific Street

NEW YORK
Brooklyn
National Radio Parts Distributing Co.
572 Albany Avenue

Buffalo
Radio Equipment Corp.
[47 Genesee Street

New York
Harvey Radio Company, Inc.
103 West 43rd St.

Milo Electronics Corp.
530 Canal Street

Terminal-Hudson Electronics
236 West 17th St.

Rochester
Masline Electronics, Inc.
SI11 Clinton Avenue, South

Syracuse
W. E. Berndt
835 - 55 South Warren Street

Troy
Trojan Electronic Supply Co.. Inc.
15 Middleburg Street

NORTH CAROLINA

Durham
Southeastern Audio Corp.
209 N. Gregson Street

Winston-Salem
Electronic Wholesalers, Inc.
938 Burke Street

OHIO
Cincinnati
United Radio, Inc.
1314 Yine Sireet

Cleveland
Radio & Electronic Parts Corp.
3235 Prospect Avenue

OKLAHOMA
Okliahoma City
Radio Supply, Inc.
724 North Hudson

PENNSYLVANIA
Phitdelphia
Raymond Rosen & Co.
Parkside Avenue and 51st Street

Pittsburgh
Cameradio Company
1121 Penn Avenue

Reading
George D. Barbey Co.
333 North 4th Street

RHODE ISLAND
Providence
W. H. Edwards Co.
116 Hartford Avenue

SOUTH CAROLINA
Columbia
Dixie Radio Supply Co., Inc.
1900 Barnwell Street

SOUTH DAKOTA
Sioux Falls
Warren Radio Supply
196 E. Sixth Street

TENNESSEE
Chattanooga
Radio & Appliance Distributors, inc.
1428 Chestnut Street

Memphis
Bluff City Distributing Co.
234 East Streef

Nashville
Electra Distributing Co.
1914 West End Avenue
Keith-Simmons Company, Inc.
14 Cummins Station

TEXAS

Austin
Hargis Austin, Inc.
410 Baylor Street

Dallas
Sabine Supply Co.
B811 Carpenter Freeway

Sound Engineering Co.
432% Befmont

Fort Worth
Scooter's Radio Supply
100 South Freeway

Houston

J. A. Walsh Co.
4301 Gulf Freeway
P.O. Box 1657

Laredo
Guarantee Radio Supply Co.
1314 [turbide Street

Lubbock
R & R Electronics Supply Co.
1607 Avenue G

P.O. Box 1360
Waco
The Hargis Company, Inc.
P.O. Box 526
Waco, Texas
VIRGINIA
Richmond

Radio Supply Co., Inc.
3302 West Broad Street

Roanoke
Lee Hartman & Sons Sound Equip. Co.
3236 Cove Road, N.W.

WASHINGTON

Seattle
Robert E. Prisbe Co.
2228 Second Avenue

WISCONSIN

Milwaukee
Taylor Electric Co.
4080 No. Port Washington Road

November, 1964
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charges (at a potential of about
5,000 volts). The positively charged
particles are attracted to the nega-
tive platcs and held there by a thin
film of adhesive material. A motor-
driven pump supplies the adhesive,
through spray nozzles, to the collec-
tor plates. Voltage for the ionizer
and collector-plate fields is con-
trolled by an external power pack.
Usually, an inlet screen is added
on the entering-air side to trap large
pieces of trash and lint, thus pro-
tecting the collector cells from ex-
cessive loading.

Once the unit is put into opera-
tion, there is a continual buildup
of dust and dirt on the collector
cells; the adhesive coating keeps
this deposit from being blown back
into the air stream. Periodically,
the unit is shut off, and the traverse
washing headers, operated either
manually or automatically, are used
to wash the dirt-encrusted adhesive
from the plates. Adhesive is then
reapplied to the collector plates, and
the unit is reactivated.

Complete automation is possible
in some systems through the addi-
tion of a clock-sequencing con-
troller. The unit can be turned off,
the washing and adhesive applica-
tion systems operated, and the unit
reactivated—all automatically. The
equipment can be preset to cycle
once every few weeks at a time
when the station is inoperative.

A Typical Installation

An electronic air cleaner was re-
cently installed in a three-story,
15,000-square-foot annex to station
KSTP in St. Paul. The air-cleaning
units installed are rated at 85%
efficiency by the U.S. Burcau of
Standards  dust-spot test. (This
means the units reduce the soiling
power of dirty air by 85%.) Con-
ventional mechanical filters are
rated at 5to 15%.

Four units were designed to clean
the air supply for the following
zones: the transmitting equipment
(Fig. 2), by means of a closed-air
system for the audio and video
amplifiers and transmitters; areas
containing cquipment racks, video-
tape machines, control, engineering
and announcing rooms, and the re-
ception lobby; the television studio,
capable of seating an audience of
200 to 300 people; and the third-
floor general offices.
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assurances that all of the broadcasters' technical requirements can be met --
such as the need for maximum permitted heights for the various classes of
service, or the differing technical requirements presented by VHF-TV, UHF-TV,
and FM broadcasting.

Nighttime Power Increase Urged for Class IV

The Community Broadcasters Association, Inc. (CBA) has filed a petition
with the FCC requesting that the Commission raise the maximum permitted
nighttime power for the Class IV stations on the six local channels (1230
kc, 1240 kc, 1340 kc, 1400 kc, 1450 kc, 1490 kc) from 250 watts to 1 kw.
Several years ago, at the urging of the Association, the Commission autho-
rized such an increase in daytime power,

The Commission's records indicate that, of the almost 1000 stations licensed
on these channels, all but a handful have either gone to 1 kw daytime, or

have expressed an interest in doing so. Obstacles to a uniform power increase
for all class IV local-channel stations include outstanding treaty restrictions
that impede or prohibit power above 250 watts near the Canadian and Mexican
borders and in the southern part of Florida. These treaties, however, will
soon be up for renegotiation, and the expression of interest by Class IV
licensees may lead to relaxation or removal of these restrictions.

Relaxation Asked in FM Monitoring

The National Association of Broadcasters (NAB) has filed comments on the
Commission's proposal to require type-approved frequency and modulation
monitors for FM stations transmitting stereo or multiplex (June Bulletin),
urging relaxation of the Commission®s original proposal. NAB points out
that some of the proposed requirements, such as continuous monitoring of
the frequency of the stereo pilot subcarrier, would impose hardship on
stations operating by remote control. Furthermore, frequency stability at
the pilot subcarrier frequency (19 kc) would hardly be a problem with
modern oscillators.

The NAB petition goes on to urge that monitoring methods employed by the
Commission be the same as those required by stations. The petition reminds
FCC of numerous past instances where FM stations have received citations
for overmodulation or other technical discrepancies, citations which have
been the result of inconsistencies between the techniques employed by the
Commission®s monitoring units and those incorporated in the station moni-
tors,

Howard T. Head...in Washington
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MAINTENANCE OF
CARTRIDGE TAPE UNITS

Broadcast stations today depend
on cartridge tape recordings for a
significant portion of their program
material. And, since modern broad-
casting leaves little room for errors,
missed cues, dead air, etc., depend-
ability of the cartridge machines
must be of a high order. A definite,
thorough maintenance routine for
this equipment is therefore manda-
tory. Maintenance details vary from
machine to machine, but many rec-
ommendations of individual manu-
facturers can be generalized to
apply to other units as well.

Cleaning

As tape is run through the mech-
anism of the cartridge machine, de-
posits of lubricants and oxide (and
perhaps dust) collected on the
heads, capstan, and pressure rol-
ler. Such contamination of these
parts can cause deterioration of
performance.

A layer of foreign matter on the
heads prevents close head-to-tape
contact and results in low volume
levels, degraded frequency response,
and loss of cues. A buildup of only
.0001” can cut the response at 15
ke by 10 db. Dirty heads can usually
be detected by visual inspection;
streaks of oxide can be seen across
the surface on which the tape bears.

Heads may be cleaned by using a
soft cloth or cotton swab saturated
with denatured, wood, or isopropyl
alcohol. It may be necessary to at-
tach the wiper to a long stick in
order to reach the heads through
the cartridge slots of some ma-
chines. Avoid scratching the sur-
face, and don’t use acetone or other
solvents that could have harmful
effects on the heads. The required
frequency of cleaning depends on
the amount of use and such factors
as temperature and humidity. In
some cases, once a week may be
often enough, but daily head clean-
ing is considered necessary at many
stations.

36

DEPRESSION
IN ROLLER

CAPSTAN

PRESSURE
ROLLER

Fig. 1. Depression shows roller pressure.

Buildup of lubricant on capstans
and pressure rollers can result in
tape slippage, and a sufficiently
large accumulation of material on
the capstan can even result in a
change of tape speed. These parts
can be cleaned with alcohol; care
should be taken, however, to keep
solvent from entering the bearings.
In general, the capstan and pressurc
roller should be cleaned weekly, or
oftener if conditions warrant.

Lubrication

Proper lubrication of moving
parts is essential to reliable per-
formance of any mechanical device.
There is a variety of lubrication re-
quirements in cartridge tape equip-
ment. Some portions of the machine
require grease; others require a

CAPSTAN

PRESSURE ROLLER

(A) Proper relationship.
CAPSTAN

4

(B) Improper relationship.

PRESSURE ROLLER

Fig. 2. Parallelism affects performance.

wwWwW americanradiohistorv com

A summary of manufacturers' suggestions

for the care of this equipment.

lightweight oil. Some machines
have motor bearings that are per-
manently lubricated; others do not.
In most cases, lubrication every six
months is sufficient. Some parts may
require lubrication only in a severe
environment. The user of a car-
tridge tape machine is thus well
advised to follow the manufac-
turer's recommendations regarding
lubrication (and, indeed, all aspects
of maintenance).

Demagnetization

Tape heads become magnetized
when high-amplitude, unbalanced
current pulses pass through the rec-
ord head, or when they are sub-
jected to strong external magnetic
fields. Magnetization of the heads
results in excessive noise and, if the
condition is severe, in partial era-
sure of the recorded signal.

Because of this condition, several
manufacturers recommend demag-
netizing the heads weekly. Of
course, the instructions for the par-
ticular demagnetizer in use should
be followed, but these general hints
should be kept in mind: Don’t touch
the heads with the demagnetizer un-
less it is protected so that the head
surface cannot be scratched. Re-
move the demagnetizer slowly, and
don’t switch the power off while the
device is still in the vicinity of the
heads—avoid any action that would
result in a rapidly collapsing ficld
that could produce greater magneti-
zation than was originally present.
It’s also a good idea to demagnetize
the capstan while demagnetizing the
heads.

Adjustments

In order to maintain peak per-
formance, certain mechanical and
electrical adjustments must occa-
sionally be made. The required ad-
justments, and the proper ways
to make them, vary;, the opera-
tor should refer to the manufac-
turer’s instructions. A few com-

BROADCAST ENGINEERING
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If you are using
video tapes that

‘0“1 heads, Shed (particularly at splices)
cause headwear

in less than 1,000 hours,
scratch easily,

show signs of wear at
700 passes ot less,

STOP.

More and more broadcasters are solving these problems with

Reeves Soundcraft Micro-Plate* Video Tape
The 1009 factory pre-tested HEAVY-DUTY video tape that meets
or exceeds commercial broadcast standards for drop-outs and
signal-to-noise ratio. Order today from your local Soundcraft
office or call Danbury, Conn. Write today for free, fully docu-
mented technical builetin RS64-26.

N S— S S S ) ) S S S S e S S S S S — S — — S —— - —

@ REEVES SOUNDCRAFT

Division of Reeves Industries,Inc.
Great Pasture Road, Danbury, Conn.

NAME

TITLE

STATION-

CITY ZONE STATE

e — — e — — — i — — —
e R i S N b DN MR MR SER D b

*T.M. -—-———————————-———————-——_J

Main Office: Great Pasture Road, Danbury, Conn. @ NEW YORK: 302 E. 44th St. @ CHICAGO: 28 East Jackson Blvd. @ LOS ANGELES: 342 N, LaBrsa Ave.

November, 1964
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tridge tape unit, the operator should
look for signs of wear on parts and
for overheated or broken wires, bad
dress of the wiring, loose parts, and
any signs of deterioration.
Cartridge Maintentnce

Part of the cartridge tape system
is the cartridge itself; consequently,
care of this essential item should
not be overlooked when consider-
ing system maintenance.

The pressure pads should be
checked for alignment and condi-
tion every time the cartridge is
handled. 1f felt pads are used, be
sure they have not worked loose;
also be sure the glue does not soak
through the felt to solidify and form
a hard surface to cause tape wear.

If the tape in the cartridge is too
loose, it may tend to loop out of
the cartridge enclosure, and it will
also be loose on the reel hub. The
condition can be remedied by open-
ing the tape at the splice and wind-
ing the surplus tape onto the inside
of the reel (by pulling on the out-
side end of the tape). The tape is
then respliced, and slack is taken
up by pulling tape from the inside
of the reel (with the brake released).

When the tape is too tight, speed
tape-guide post must be cemented in

variations are likely to result in sub-
standard quality of reproduction.
This condition is eliminated by re-
moving a turn (or more if needed)
from the inside of the reel. The tape
loop must of course be opened and
respliced when this is done.

1t should be noted that both of
the preceding operations merely in-
volve the number of turns on the
reel; the amount of tape in the car-
tridge does not change. If it becomes
necessary to add or remove tape,
the playing time of the cartridge
will be changed as a result.

If the tape in a cartridge tightens
again after it has been loosened, the
tape probably lacks proper lubrica-
tion and should be replaced. Tape
that becomes worn, scratched, torn,
wrinkled, or is otherwise damaged
should also be replaced.

Any condition that leads to tape
binding is a potential cause of wow
and flutter. Guide wires should be
in their proper positions, and the
reel brake must be adjusted so that
engaging the pressure roller causes
the reel to be fully released.

Rough edges should be removed
from the cartridge, and warped
cartridges should not be used. The
the proper position in the cartridge

HEAD GAP

[ /

B S e e
TAPEMOTIONL _ __2___J

)

i

DIRECTION OFF ~~ "1™~ 71 '
L 1

I

]

Fig. 3. Head azimuth should be correct.

to keep the tape in its intended path.
If a cartridge is dropped, it should
be played through to be sure that
damage has not occurred.

Conclusion

Dependable performance of car-
tridge tape equipment requires a
consistent and conscientious main-
tenance program. While it has not
been possible to include here spe-
cific recommendations for each kind
of machine in use, it is hoped that
the general discussion given will at
least serve to make the users of these
units more maintenance conscious.

A

About the Cover
The tape deck in this month’s cover
illustration was furnished courtesy of
Automatic Tape Control, Inc., and
the carfridge was furnished courtesy
of Awmerline Corporation.

Cartridge Tape
Equipment

NEW 500 SERIES...
World’s Most Advanced

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

Check these other SPOTMASTER features:

» Meets or exceeds all existing and proposed NAB
standards.

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

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

Circle item 21 on Tech Data Card

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

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

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

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

+ Lease/purchase option. lIronclad guarantee for
one full year,

Write for complete information:

| ]
BROADCAST ELECTRONICS, INC. =
i

8800 Brookviile Rd., Silver Spring, Md. JU 8-4983 ( 301)
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317C 50 kw AM

NEW
EFFICIENCY

* |ower operating costs

o All RF stages class “C"”

» All power supplies solid state
e Power input:

82 kw 0 modulation
92 kw av. modulation
120 kw 100% modulation

write for brochure

y Ny ol Y 4
Continentat Electnonica

BOX 17040 / DALLAS, TEXAS 768217

Circle Hem 23 on Tech Data Card

¥ ¥

EXCITER  EXCITER
STEREO & STEREO &
SCA SCA

TT

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

‘m MOSELEY ASSOCIATES INC.

P.0. Box 3192, Santa Barhara, Calif.
Telephone — Area Code 805
967-0424

Circle ltem 24 on Tech Data Card

and other features.

Plus . . .

MNext month in

BROADCAST ENGINEERING

Auo Tpe Equipment — Part 1
An Improved Fault Alum.'l for Automated Stations
The I.ighting.Mem‘s Guide
Locating Television .Trcms!utor Antennas

Engineer's Exchange, Book Review, Late Bulletin from
Washington, Letters to the Editor, New Products, News,

1964 Subject Reference Index
Reserve your copy now! Just fill out and send in
the convenient subscription card bound in this
issue—ryou'll receive
Maintenance Guide free of charge.

Broadcast Engineers’
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Safety Hazards

(Continued from page 15)
or camera platforms. If ladders must
remain in place for more than a
few minutes, tie them down so they
won’t fall on a passerby or deprive
the worker of an escape route.
Ladders are not the only large ob-
jects that can cause problems. Be
careful when handling microphone
and/or camera booms in a strange
location. Years ago, I worked a TV
remote in a ballroom filled with
screaming, dancing teen-agers. The
MC and his guests used a boom
mike located to one side of the
bandstand. The overflow crowd
streamed up beside the boom opera-
tor and hampered his movement so
completely that we convinced the
director to use a hand-held micro-
phone and a lavalier from then on.
Emergencies

Sometimes, on a field trip as a
consultant, I have cut or burned
myself. While T carry a first-aid
kit in my car, the station engineer
will usually fix me up. But, I have
found some station people who
don’t know what a first-aid kit is.
While we’re on the subject of first
aid, it’s a good idea to familiarize
yourself and your co-workers with
the method used to give artificial
respiration. Call your local Red
Cross or YMCA for details.

What would you do if someone
at the station became violently ill
suddenly, or broke an arm? You can
prepare for such an emergency by
calling your local academy of medi-
cine or the nearest large hospital.
Ask them if there is a local poison-
control service—a center which can
supply information concerning anti-
dotes for almost every known poi-
son, including many common house-
hold substances. You might also
post prominently the location and
telephone number of the nearest
hospital or industrial first-aid sta-
tion, in case of emergency.

Training

It’s no insult to have safety pre-
cautions explained to you or to your
staff. As chief engineer, you should
outline such practices to all new
engineering employees. You should
watch your men to be sure they
don’t do things awkwardly or take
unnecessary chances. If an accident
dees occur, the cause should be de-
termined and explained to all per-
sonnel so it doesn’t happen again. A

BROADCAST ENGINEERING
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AUTOMATED
SOLID-STATE

MASTER CONTROL
SWI'TCHING PACKAGL

...eliminates switching chaos and
possibility of error during station breaks

@ [ FIRST
N’ LOW COST

The VSA-102 Switching Package is a highly sophisticated yet simpli-
fied system that switches from event to event by merely pressing
the “Take Bar”.

3

LN TR
? 90000000 0009 0000 020009 . sosucem&\g "

Pe0eEues Gaee 0004000 | '
$0999666 9808 ? = |

| : g b
b -

4 ST
@ 90CUUULe GODP VU0E 00000 EEIUURN

i

NEW ALL SOLID-STATE MASTER CONTROL SWITCHING PACKAGE FEATURES:

e 18 AUDIO/VIDEQC COMPOSITE OR NON-COMPOSITE INPUTS, PLUS 8 AUDIO ONLY
INPUTS
AUDIO MIXING AND AUDIO FADES

[

e STEPPING SWITCH MEMORY PERMITS STORAGE OF UP TO 12 EVENTS

e SIMPLE LOADING FROM PREVIEW BUS

® 2 ADJUSTABLE PREROLL TIMERS

e READ OUT PANELS FOR NEXT PREVIEW AND ON-AIR AUDIO-VIDEO EVENTS

e EASILY ADAPTED TO VIDEO PROGRAMMER

® SYSTEM COMPLETELY WIRED AND FACTORY TESTED, READY FOR OPERATION

PACKAGE INCLUDES FOLLOWING EQUIPMENT:

— 18x2 VIDEO SWITCHER —_ 12 EVENT 18 SOURCE VIDEO MEMORY UNIT
— 27x2 AUDIO SWITCHER — 12 EVENT 8 SOURCE AUDIO MEMORY UNIT
— SIGNAL PROCESSING AMPLIFIER — CONTROL PANEL COMPLETE WITH TWO
— 2 AUDIO LINE AMPLIFIERS MULTIPLEXER CONTROL CABLES & TWO
— 2 AUDIO MONITOR AMPLIFIERS VIDEO TAPE CONTROL CABLES

— 1 CBS AUDIMAX — 84” MOUNTING RACK

Write for complete information and specifications

WARD ELECTRONIC INDUSTRIES, Inc.

P. 0. BOX 1045, MOUNTAINSIDE, N. J. e (201)-232-1167

Circle ltem 25 on Tech Data Card
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ALTEC 688A OMNIDIRECTIONAL OYNAMIC MICRO-
PHONE — $90 net. Extremely uniform response
from below 35 to over 20,000 cycles. Highly ef-
ficient, Low hum pickup. Shown in an Altec 181A
Boom Mount. Qutput Impedance: 30/50, 150/250
and 20,000 ohms (selection by connections in
microphone cable plug). Qutput Level: —55 dbm/
10 dynes/cm2. Hum: —120 db (Ref.: 10-3 Gauss).
Dimensions: 118" diameter at top (1%2" largest
diameter), 7%2” long not including plug. Weight:
8 ozs. (not including cable and plug).

2 New Microphones
Expressly for Professional Use

Two new studio dynamics—Altec 688A Omnidirectional; Altec 689A
Cardioid—have been developed by Altec specifically for broadcast, record-
ing, and TV use. Part of the famed Altec Series 680, these microphones
offer maximal characteristics to meet and exceed the strictest profes-
sional recording and broadcast standards. Each is equipped with the
exclusive Altec “Golden Diaphragm’ which is not only extremely rugged
in use but which also contributes inherent low resonance qualities and
peak-free response, These two new microphones plus Altec’s famed M20
Omnidirectional Condenser Microphone System and M30 Cardioid Con-
denser Microphone System now offer the industry superb qualities and
characteristics to meet any and all requirements that can be imagined.

ALTEC 689A CARDIOID DYNAMIC MICROPHONE —
$108 net. High front-to-back discrimination for
an average of over 20 db from 40 to over 16,000
cycles. Virtually flat response throughout this
frequency range. Qutput impedance: 30/50, 150/
250 and 20,000 ohms (selection by connections
in microphone cable plug). OQutput Level: —54
dbm/10 dynes/cm2, Hum: —120 db (Ref.: 10-2
Gauss), Dimensions: 1)2” diameter at top, 7'%,"
long not including piug. Weight: 11 ozs. (not
including cable and plug).

SESERGCICIIRIBRIVIRLEARESIIINBARESOIIONRPD Fach §88A and 689A microphone

comes with its own individual re-
sponse curve made by a Bruel &
Kjaer servo-driven recorder in con-
junction with an Altec anechoic
chamber. The curve serves as a per-
manent record of the unit's response
characteristics for immediate refer-
ke ence at any time required.

Srasdeeaacienpanabeshs et candioe s wevenhned

ALTEC M20 OMNIDIRECTIONAL
CONDENSER MICROPHONE SYS-
TEM—-$233 complete with base,
stand attachment, and power
supply. This is the famous *Lip-
stik’'—so named for its miniature
size—the only American-made
condenser on the market. The
M20 provides the wide, uniform
frequency response of a labora-
tory standard — an exceptional
microphone for broadcast and
recording of highest quality.

ANNOUNCING AN IMPORTANT
_NEW DIVISION AT ALTECT

he Audio Controls. Division. was recently

. organized at AltecLansing Corp. The new
division specializes .in_design and -man-
facture.of precision: attenuators, equaliz-
rs; filters, networks.and.switches;-as well

S n. consoles; and iated. prod-
cts.specifically: forithe :recording:and
roadcast industriesiit is headed by Arthur
C:Davis; a.Fellow of the AES-‘and well-
nown in this field:as:a:leading design
engineer and manufacturer. e
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ALTEC M30 CARDIOID CON-
DENSER MICROPHONE SYSTEM—
$280 complete. This directional
microphone offers the superb
response characteristics of the
condenser with the ruggedness
and small size available only
from Altec. 20 to 20,000 cycle
range with better than 10 db
front-to-back discrimination at
the extremes, better than 20 db
in the mid-range.

For specific engineering details and free demon-
stration, call your nearest Altec Distributor (see
Yellow Pages) or write Dept. BE-11

ALTEC LANSING CORPORATION
[LAPY 2

© 1964 ALTEC LANSING CORPORATION
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"Protective" Maintenance
{Continued from page 11)

vicinity of the rack when the studio
is quiet.

Through some process not fully
understood, the announcers were
able to hear this faint tone even
though they ran the monitoring am-
plifer at near -+40 db. To elim-
inate it, they would turn off the
frequency monitor’s power and crys-
tal-oven switches. When the moni-
tor was turned back on, its reading
would be 20 cycles or more in error.
At times, hours would pass before
the crystal oven warmed up again
and the monitor reading could be
trusted.

To keep the monitor on, we first
tried tape across the switches, but
the tape was soon removed and the
switches turned off. Wires were
then soldered across the switches.
That did not work either, because
AC line cords can be unplugged.
To make matters worse, the line
plug often would be reversed mak-
ing relay contacts “hot” with re-
spect to ground.

If you have such problems at
your station, you can either lock the
rack door or move the frequency
monitor to the transmitter site as
we did ours. At present, we have
our monitor securely mounted in
the transmitter building and wired
so it can be switched between the
main and auxiliary transmitters.
This arrangement enables us to
make frequency-measurement trans-
missions from the transmitter site.
We use a remote meter-amplifier at
the studio for frequency-deviation
readings.

(Caution: When working with fre-
quency monitors, do not disturb or
rewire any of the internal circuitry.
These units are type approved by
the FCC, and circuit modifications
may not be legally undertaken.)

= SELECTOR
SWITCH

Fig. 3. Three switch-selected line fuses.

BROADCAST ENGINEERING
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Fidelipac is already used by over 2,860 stations as the standard tape
cartridge for the continuous and repeated playback of recorded mes-
sages. But Fidelipac does more than repeat messages. It stores recorded
information on one compact reel that never requires rewinding and is
always ready to play the correct message at the correct time.

Now, about the coffee pot. Fidelipac accepts two kinds of cues: the first
stops and starts the tape at the proper spot, so that it is never necessary
to cue-up a commercial by hand; the second type of cue will activate turn-
tables, stide and film projectors, other tape machines — and your coffee
pot. With Fidelipac's automated assistance a whole day's programming
can be set up and controlled with a minimum of supervision.

Your benefits? All material that has to be programmed can be contained
in compact Fidelipac cartridges, saving the time usually spent cueing
up discs and other tape machines. All of the material can be recorded
at one speed selected by the engineer and played back at that speed
without any chance of error. As a result of this efficiency fewer engineer-
ing hours are needed to control a day's programming, and this means
savings to your personne! in valuable time. To sum up: Fidelipac saves
engineering man hours, and you save money! What's more, you get
better sound in the bargain.

]EI-IEPHﬂ INn“sIHIEs, ING. A subsidiary of Defiance Industries

Cherry Hill industrial Center e Cherry Hill, N.J. 08034

Write to TelePro Industries for free literature and the
name of your nearest Fidelipac distributor. Then polish up
the coffee pot!

I need a coffee break! Please send me your free literature
and the name of the nearest Fidelipac distributor.

Name Title

Street

City State Zip.

wwWwW americanradiohistorv com
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Adjustments at the different ratios of plate current
Power-Chunge Time to screen current at the two power

levels.
No announcer—op.erator ShOUId_ be 5. RF input to the modulation monitor
expected or required to adjust is kept constant when going from 250
audio, coupling, RF input to moni- watts to 1000 watts, or vice versa, by

means of a switchable pad.

tors, or other similar levels at pow- 6. Additional bleeder resistance is in-

cr-change time. Wlth th'ls lg Fn'md’ serted in the power supply of the re-
we planned our installation initially mote-control-system transmitter unit.
to handle these functions auto- In this way all coil voltages remain

matically through a system of inter- essentially constant when the auxiliary
relays are drawing DC current—

locked relays. This is whgt our sys- otherwise, relay stepping would be
tem does whenever power is changed impaired.
either automaticaily or manually:

1. Plate voltage is changed to the cor-
rect value, within a small tolerance,

Fuses
You may or may not allow third-

to give the required antenna current. class operators to replace fuses at
In most instances no further adjust- your station, but, assuming you do,
ment is needed. here is some advice: Always leave

2. An additional motor-driven rheostat plenty of fuses around! If the fuses

is inserted in the RF final Ep supply 4 . .
for 250-watt operation, thus widen- used in your equipment vary widely

ing the range of Ep control. in ratings, you might consider in-
3. Audio input to the transmitter is stalling special types of holders in
automatically reduced 6 db (adjust-  the devices that call for the lowest

able in 0.5 db steps) when lowering 140 Another possibility might be

power to 250 watts. . 11 ab h itch-sel d
4. Separate and adjustable remote-meter to mstall about three switch-selecte

multipliers are switched automatically fuse holders inside the equipment
when power is raised or lowered, so (Fig. 3) so that a new fuse is there
that all meters of the remote system when one blows. In some cases, it

may be adjusted to agree with the . : gy
local meters. This is absolutely neces- m;ght be adwsablq to SOIder. plg
sary when monitoring plate current of tail fuses directly into the circuit.

tetrodes by remote control because of ~ This procedure might at first seem

like a lot of extra work, but it will
pay for itself the first time an an-
nouncer is prevented from putting
a 30-amp fuse in a shorted FM
tuner. Above all, be sure there are
plenty of 1-, 2-, and 3-amp fuses
on hand—this will lessen the possi-
bility of dangerous substitution.

1.

And While You're At It . ., .

Run all fans, air conditioners,
and heaters from thermostats
locked against tampering.

. Install AC receptables in your
racks that will not accept plugs
from coffee pots, TV sets, elec-
tric heaters, and the like.

Your studio should be wired so
that when the announcer blows
a fuse by use of the above
items, power to any piece of
operating equipment will not be
interrupted.

Judicious use of time switches
can be made to prevent opera-
tion of the station earlier than,
or later than regular station
hours.

. By use of time-delay relays and/
or timers you should be able to

PROGRAM DIRECTORS \
(‘o s\ § AVE. TIME
EXECUTIVES / Identifying, Evaluating, Cataloging,

Inspecting 16mm Motion Picture Film
on the

ol
movioia
LIBRARY
READER

¢ View at up to five times sound speed.

¢ View at governed sound speed.

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

® Performs all functions forward and reverse.

* Available with or without sound.

mOVIOIa 5539 Riverton Ave., North Hollywood, Calif.
) Telephone: 877-2173
manufacturing co. Cable Address: Moviola, North Hollywood, Calif.
motion picture | tv equipment J

Circle Item 28 on Tech Data Card
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SPOTMASTER
Tape
Cartridge
Racks

RS-25

. from

industry’s
most comprehensive
line of cartridge tape equipment.

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

W

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

Circle [tem 29 on Tech Data Card
BROADCAST ENGINEERING
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devise a system that will give a
warning when 30 minutes have
elapsed between transmitter-
meter readings.

6. And, if you are really interested
in having your log reflect actual
operating conditions, I suggest
that you install automatic log-
ging equipment.

These are some of the circuits
and procedures we have employed
at WBEJ to prevent equipment
damage due to improper operation
and to insure compliance with
FCC rules. Therefore, we hope you
may have picked up an idea or two
in reading this article that will be
of help in solving some “preventive”
maintenance problems you may
have. A

BOOK REVIEW

Magnetic Tape Recording, second edi-
tion; H. G. M. Spratt; D. VanNos-
trand Co., Inc., Princeton, N. J.; 368
pages, $10.50. Comprehensive cover-
age is given to magnetic tape re-
cording from a brief history of its
development, through a discussion of
principles, to a discussion of the
latest trends and developments. Fol-
lowing a brief introduction is an ex-
cellent chapter on the fundamentals
of magnetism. This chapter can serve
as either an excellent review or a
good introduction to the general sub-
ject of magnetism.

The second chapter deals with elec-
tro-acoustics and sound reproduction.
It is followed by a lengthy chapter
on the principles involved in mag-
netic recording. The text here goes
into considerable detail about the
process of making magnetic record-
ings on tape.

Subsequent chapters cover the ma-
terials used in tape, tape manufac-
ture, tape testing, tape recording
equipment (two chapters), testing of
tape machines, applications of tape
recording (which includes a brief sec-
tion on video tape recording), trends
and new developments, and standard-
ization.

Some mathematics and a number
of graphs are used in developing the
theory, and the reader will encounter
a little elementary calculus. However,
the trained technical person should
be able to follow the discussion with
little trouble. Much of the equipment
described is of British manufacture,
but the principles involved are the
same the world over. A
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Before we did anything else, we surveyed
hundreds of recording and broadcast
engineers. Guided by the results, we built
the 470A Amplifier and the 550A Power
Supply. They provide both the size and
capabilities you asked for. And the ver-
satile 470A can serve as a preamp or line,
booster, and program amp with no inter-
nal changes needed!

NO SACRIFICES FOR THE
SAKE OF MINIATURIZATION
Most of you felt that miniaturization had
gone too far. So the Altec 470A Amplifier
is slightly larger than some “subminiature”

models. But you’ll still get eight in a 197"

rack and occupy only 3%4” height. That
size difference you requested will help with
the age-old heat problem with all the
attendant damage. Another thing, the
modern, all-silicon solid state design is
rugged, compact and fully enclosed. Inputs
and outputs are completely isolated. And
larger “plug-in” connectors simplify wir-
ing and circuit tracing; easier to connect
and solder. Its sensible size makes it easier
to maintain and service, too. On top of
that, the Altec 470A Amplifier has a lower
noise level than any tube amplifier
designed for this function. And, it excels
in patching applications because it is
unaffected by length of transmission lines
(over 100 feet fore and aft)!

CHECK THESE SPECS —
YOU'LL LIKE THEM:

GAIN: 45 db (input terminated); FREQUENCY
RESPONSE: +0.5 db, 20-20,000 cps; POWER
OUTPUT: 427 dbm max., 20-20,000 cps;
DISTORTION: Less than 1% THD, 20-20,000
cps, with --27 dbm output; NOISE LEVEL
(unweighted, 10 cycles to 25 kc band-pass):
Equivalent input noise, —127 dbm (input unter-
minated); OVERLOAD RECOVERY TIME: 5
micro-seconds for 100% overload.

A SURVEY OF RECORDING AND BROADCAST
ENGINEERS IS THE SECRET BEHIND THE NEW
ALTEC 470A AMPLIFIER & 550A POWER SUPPLY

ALTEC 550A POWER SUPPLY
ASSURES TROUBLE-FREE OPERATION
An all solid state device, the Altec 550A
can power up to fifteen 470A amplifiers
at full output. The design includes an
external sensing circuit to insure that the
output voltage will remain constant
regardless of line voltage fluctuations. Out-
put ripple and noise is only 200 microvolts
under the full 2 amp load.

ACCESSORIES:

ALTEC 850A AND 852A TRAYS-—
Needed for mounting 470A and 550A
whether in rack, console or bench use.
Gold-plated receptacle permits instant
plug-in of amp or power supply.

ALTEC 800A MOUNTING FRAME—
Accommodates up to eight 470A Ampli-
fiers in 850A Mounting Trays or a com-
bination of amplifiers and power supplies.

Now in production! Altec new 614
and 634 Program Equalizers and
three variable filters: 67A high and
low pass, 684 low pass, 694 high
pass will be ready for delivery soon.
Write for complete specifications.

For Technical Literature or Ordering Information, Write to: AUDIO CONTROLS DIV,

ALTEC

LANSING CORPORATION [N

\J
®
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ALTEC LANSING
CORPORATION

/L7777 A Subsidiary of Ling-Temco-Yought, Inc.

ANAHEIM, CALIFORNIA
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ENGINEERS’ EXCHANGE
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Cartridge Head
Alignment Jig

by Tad Jones, Director of Engineering,
KAYO, Seattle, Wash.

We at KAYO and our sister sta-
tions had a perplexing problem in
aligning replacement heads in our
cartridge tape recorders. Each engi-
neer who made the conversion pro-
duced a slightly different head ar-
rangement. It was decided to find a
means of insuring that every ma-
chine in our organization would
have the same head positioning.

We determined that our head-
mounting bracket should be 347
from the back of the transport
mechanism and the head spacing
from the transport deck should be
8”. From a piece of old ¥8” panel
found in the station junk box, we
cut a jig to facilitate adjustments to
these specifications. The actual
alignment is simple. Assuming that
you have removed the head-mount-
ing bracket for head replacement or
complete transport cleaning, pro-
ceed as follows. Place the jig flush
with the back of the transport; you
can hold the jig with a C-clamp or
with your fingers. Place the head-
mounting bracket on the deck so
that the mounting holes are dead
center. Then slide the bracket back
until it strikes the jig; this positions

the assembly with respect to the
rear of the transport apron. Tighten
both mounting screws in the head-
holding assembly. Next, loosen the
head-retaining nuts so that the heads
can be moved up and down in the
holder. Move the heads down until
they strike the 8 plate. Make sure
they are square, and then tighten
the holding nuts.

The only remaining adjustment is
azimuth alignment. This can be
done with an alignment tape and an
oscilloscope. The scopc is far better
than an audio VIVM because it
will give a better indication of dis-
tortion that may be present. Run
the alignment tape through the ma-
chine and adjust the program head
for the greatest output as indicated
by the scope. The cue head may be
aligned in the same manner.

A word of caution: The jig
dimensions we used may not work
with your machines, so make your
Oown measurements.

Quick Impedance and

Inductance Measurement
by Marshall S. Macy, Chief Engineer,
KASL, Newcastle, Wyoming

If you haven’t already provided
your workbench with a simple
method of comparing the magni-
tudes of known and unknown im-
pedances, you may want to try the
circuit that we built at KASL.

Three short leads and color-
coded alligator clips (black for the
common contact and red for the
other two contacts) were attached to
an SPDT spring-return push-button
switch. An audio generator, VIVM,
known resistance, and the unknown
impedance are connected as shown
in the schematic. By pushing the
switch, you can compare the volt-
age developed across the unknown
impedance with the voltage across

AZIMUTH

HEAD-MOUNTING  ALISHMENT
BRACKET RECORD

HEAD
REAR STRIKE
PLATE OF JIC SPACING puATE
REAR OF ~~e.
TRANSPORT. {2
APRON

CALIBRATED
RESISTANCE

A

VTVM
AN
SPDT
SWITCH

o°2’= o

UNKNOWN
IMPEDANCE
-0

AUDIO
GENERATOR
L 0
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the known resistance. When the two
voltages are equal, the magnitudes
of the known and unknown im-
pedances are also equal. We’ve had
very good luck using the device on
inductors (chokes and transformers),
capacitors, and resistors and as a
check of line impedances. (See also
“Telephone-Line Impedance Match-
ing,” by John P. Tucker, in the
August 1964 issue of BROAD-
CAST ENGINEERING:.)

In general use, we set the audio
generator at 1000 cps for transform-
ers and other audio components.
Satisfactory results can be obtained
by using inexpensive resistor sub-
stitution boxes or good-quality car-
bon potentiometers as the known
resistance. We mounted a number
of pots in a small cabinet and cali-
brated them with an ohmmeter.

Unstable Final
by Robert A. Jones, Consulting Engineer,
LaGrange, IIl.

Recently, during the installation
of an FM station in Michigan, we
experienced difficulty with a new 1
kw transmitter. Everything func-
tioned properly until the final stage
was placed in operation; then, after
about two minutes, the plate cur-
rent began rising, slowly at first and
then more quickly, until the over-
load relay operated. Variations in
the screen and control-grid currents
were also noted. The condition ap-
peared to be the result of self oscil-
lation in the final stage. We tried to
stop the oscillation, but to no avail.

When we were just about to give
up, we noticed that the VSWR-
meter indication increased just be-
fore the transmitter shut down.
Then all of a sudden the “bells of
awareness” began to ring. A shift in
the load on the transmitter could
account for the plate-current varia-
tions. Since we knew the VSWR
was almost 1:1 when the final was
excited, it was obvious that some-
thing must have been heating dur-
ing the first minutes of operation.
Then we discovered that the FM
transmission line had been installed
in very humid weather and had not
been pressurized for several days.

Armed with this information, we
opened the end of the coax and, as
we expected, found water. After the
line and its fittings were carefully
dried, the transmitter was reexcited
and operated normally.

BROADCAST ENGINEERING
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information on field strengths at UHF,
antenna pattern and gain measurements,
directional-antenna performance, and ad-
jacent-channel interference studies. A
panel discussion featured members of
the AMST Technical Committee, who
answered questions from the floor deal-
ing with the Association’s present and
future technical program. Serving on the
panel in addition to Messrs. Czarra,
Head, and Towner were: John H. De-
Witt, Jr.,, WSM-TV, Nashville, Tenn.;
Joseph B. Epperson, Scripps-Howard
Broadcasting Co., Cleveland, Ohio; Clyde
M. Hunt, Post-Newsweek Stations, Wash-
ington, D. C.; and Henry E. Rhea,
WFIL-TV, Philadelphia, Pa.

New Cartridge Distribution

The Conley Division of TelePro Indus-
tries, Imc., Cherry Hill, N. J., has begun
the second phase of its “Conley Helps
the Broadcaster” program directed to dis-
tributors of the “Fidelipac” continuous
tape cartridge. The first phase of the
Conley program consisted of a test pro-
gram by a few selected distributors to
make the cartridge more available on a
local level. From this exploratory phase,
Conley has determined that the market
requires 50 additional distributors to
service over 2800 broadcasters through-
out the country. For the convenience of
these customers, distributors will be re-
quired to stock “Fidelipac” cartridges in
all available sizes and tape lengths. For-
eign distribution of “Fidelipac” has been
handled by Weidemann Export Corp. of
Chicago since 1959.

PROPERTY
TRANSACTIONS

Radio Station WMAX, Grand Rapids,
Mich., has been sold by Mr. Joseph C.
Hooker to Mid-States Broadcasting
Corp., East Lansing, Mich. WMAX is a
1000-watt daytime station operating on
1480 kc. Mid-States owns and operates
WAMM in Flint, Mich., KFEQ AM-TV
in St. Joseph, Mo., KLIK in Jefferson
City, Mo., and FM stations in East Lan-
sing, Flint, Midland, and Detroit, Mich.

Chris-Craft Industries, Inc., has pur-
chased WTCN-TV, Minneapolis, Minn.,
from Time-Life Broadcast, Inc. The Fed-
eral Communications Commission ap-
proved the sale on August 25. The sta-
tion is the third independent television
station of Chris-Craft Industries. The
other two are KCOP-TV, Los Angeles,
Calif., and KPTV, Portland, Oregon.

Television Station KOVR, Stockton-Sac-
ramento, Calif., has been sold by Metro-
media, Inc., to the McClatchy News-
papers. Metromedia had acquired the
station in February, 1960, from the Gan-
nett newspaper chain.

Radio Station KKAS, Silsbee, Texas, has
been sold to Mr. Jewel P. White of
Nevada County, Ark. The station was
formerly owned by Val D. Hickman and
Billie J. Holmes of Hardin County,
Texas.
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the only switch
with |
CHANGEABLE
functions

SWITCHCRAFT MULTI-SWITCHES

Multiple Station Push-Button Switches

The ultimate in dependability, simplicity—and versatility. Switchcraft’s ex-
clusive Componentized design gives you complete control over functions and
operating characteristics . . . switches “grow” with the job, functions can be
changed at any time—even in the field. Ideal for prototypes, R & D models . . .
unsurpassed for production models whether switch functions are permanent,
semi-permanent, expandable, add-on, or where unit should have re-claimable
components. Since the multitude of possible functions are too numerous to
mention here, such as electronic lock-up, push-lock/push-release, programming
of switches, neon lighting, etc., only the basic switch functions are listed below
to illustrate how Componentized design works:

1. BASIC FRAME. From 1 to 37 stations in one row! Or up to 100 stations
or more in ganged assemblies. Rugged; heavy gauge welded steel. illuminated
(6V or 28V} or non-illuminated push-buttons.

2. STACK SWITCHES. Up to 16 switching circuits activated by any one station
... up to 4 switching stacks per button. Long-life contacts {choice of palladium
or silver) . .. famous Switchcraft quality throughout. Completely changeable, too.
3. LATCH SPRING, STOP PLATE AND PIN. Enable you to set up switches for
1. Interlock, 2. Non-Lock, 3. All-Lock, 4. Interlock and Non-Lock combinations,
5. All-Lock and Non-Lock combinations. And, all modes of operation are read-
ily changeable.

4, SOLENOID. For automatic remote release of depressed buttons.

5. LOCK-OUT BAR. Prevents 2 buttons from being depressed simultaneously.
6. BUTTONS & LAMPS. Replaceable from front of panel. Square, round;
illuminated, white, colors; blank, numbered, lettered—you name it!

Whether you need a multiple push-button switch for launching missiles or
“automating” drive-ins, investigate Switchcraft Componentized Multi-Switches
—for reliability and versatility.

Switchcraft has a unique network of local, factory-
FOR EXPERT trained distributors to give you expert assistance in

. determining applications, recommending procedures,

FACTO RY'TRAINED | writing spfecifications, and supplying Multi-Switches from

C stock at factory prices. Write for the name of your
ASSISTANCE Switchcraft Factory Trained Muiti-Switch Distributor,

“‘“‘ ® 5535 Elston Ave., Chicago, Ili. 60630
Canada: Atlas Radio Corp., Ltd.
—— N ——— 50 Wingold Ave., Toronto, Ontario

Circle ltem 33 on Tech Data Card
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curacy are among improvements in the
new Foto-Meter spot exposure meter
that measures light from any distance.
Known as Model 92, it is a product of
Fotomatic Corp. of Indianapolis, Ind. A
new optical system and a more com-
pact photocell permit analysis of smaller
areas. Lens setting may then be based
on the light readings of any area de-
sired, or upon the high and low values.
Meter readings are translated to lens
settings on built-in calibration dials.
Powered by a single mercury cell, the
unit weighs just 10 oz. Dimensions are
51" x 2¥4” x 2”. The price of $49.95
includes leather case.
Circle item 95 on Tech Data Card

Copy Inserter
A new horizontal copy-tape dispatcher

has been developed by the research and
developmental department of Q-Tv, Imc.
The unit enables broadcasters to insert

TIME TO

CHANGE HATS!

300B P CARTRIDGE PLAYBACK

SPARTA 300B R
RECORD AMPLIFIER

400 RP
RECORD
PLAYBACK

IF YOUR CARTRIDGE TAPE
EQUIPMENT IS “OLD HAT”.

It's time to switch to the most advanced ver-
satile equipment available — and the new
Sparta-matic 3008 series and 400 series (for
table top mounting) offers you more than
ever before at lowest competitive prices.

+ Completely transistorized

modules

* NAB approved standards
> Attractive modern styling

* Quiet operation
* New Microadjusting
Headmounts

Circle Item 37 on Tech Data Card
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news bulletins, political returns, and
weather reports without interrupting the
continuity of their regularly scheduled
programs. The package includes a “Q”
horizontal bold-face typer, which pre-
pares copy right in the studio for inser-
tion in the dispatcher. Used in conjunc-
tion with either “Tele-Cine” or a studio
camera, the tape dispatcher projects a
clear-cut horizontal band of continuous
copy across the bottom of the viewer’s

screen.
Check Item 96 on Tech Data Card

FM Detector

The Model FMD-1 FM Detector, de-
signed by Belar Electronics Laboratory,
is a wide-band, tunable, direct-carrier
FM discriminator that is capable of de-
modulating an FM signal with very low
distortion and wide frequency response.
It can be used for the accurate measure-
ment of frequency response, distortion,
and stereo separation in FM transmitters.
The center frequency is tunable from 85
to 115 mc. Frequency response reaches
from DC to 400 kc, and stereo separa-
tion is kept in excess of 40 db. Input
impedance is 50 ohms, at a VSWR less
than 1.2:1, and the maximum input level
is ¥» watt. The FMD-1 will produce 1
volt of output per 75 kc of deviation,
into an impedance of 10 K ohms. Price

is $89.50. A
Check Hem 97 on Tech Data Card

STANCIL-HOFFMAN CORP.
MINITAPE PROFESSIONAL BATTERY
Operated Portable Recorder, Mono Stereo,
Synchronous
MAGNETIC FILM RECORDERS, Single
and Multi-Channel, 16, 17%, 35 MM,
BROADCAST LOGGING Recorders, Slow
Speed Single Channel to 32 Channels.
HIGH SPEED TAPE DUPLICATORS for
Full, Half and Two Track Stereo Duplica-
tion.

921 N. Highland Ave., Hollywoad 38, Calif.

POSITION AVAILABLE AS
ASSISTANT TO

RADIO BROADCASTING
MANAGER

RELOCATE TO EUROPE

Diversified responsibilities include administra-
tive and personnel procedures, budget prepa-
rations and control. Must be experienced in
radic broadcasting operations. Facility for
languages highly desirable. U. S. citizenship
required.

Only completely detailed resumes including

salary requested will be considered.

Write Dept. 120, Broadcast Engineering

BROADCAST ENGINEERING


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

ENGINEERS’ TECH DATA

45,

46.

47.

48.

49.

50.

51

52.

53.

54.

AUDIO & RECORDING EQUIPMENT

AKG — Technical specifications, application notes, and
other information on microphones and microphone acces-
sories are provided in brochure.

ALLIED RADIO — New 1965 catalog No. 240 shows latest
Hi-Fi, Citizens band, and Amateur radio equipment and
accessories.

AMPEX — New l2-page catalog lists complete specifica-
tions and prices on the full professional audio equipment
line; also information sheet and price schedule on align-
ment tapes.

BROADCAST ELECTRONICS — Packet contains specifica-
tions and prices for “Spotmaster’” tape-cartridge systems.

CINE SONIC — Data sheet describes rental service which
supplies background music prerecorded on 7, 10¥%”, and
14" reels of tape or in cariridges.

CONCERTONE — Four-page brochure gives information on
Series 800 “Reverse-O-Matic” stereo tape recorder.

CROWN INTERNATIONAL — Literature tells about solid-
state 700 Series recorders.

EASTMAN KODAK — Folder A3-230 describes the manu-
facture of magnetic tape; also available are triple-play
tape folder S$3-5 and high-speed sound-film system bro-
chure S1-4.

GATES — Data concerns transistor system-type plug-in
audio amplifiers; includes preamplifier, program amplifier,
program AGC amplifier, and other equipment.

GIBBS — Folders describe principles of sound reverbera-
tion and “Stereo-Verb” reverberation units.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

GOTHAM — Newsletter contains service information for
EMT 140 reverb unit, “Neumann” microphone, and MLR
pitch and tempo requlator.

GRINNAN — Catalog on fixtures for record libraries, com-
plete with prices and order blanks.

HARVEY RADIO — Engineering bulletin offers specifica-
tions on IEM heads for Ampex professional recorders.

NORTRONICS — Engineering bulletin CEB No. 2 explains
factors which should be considered when designing a
3.75-ips tape system; bulletin CEB No. § gives engineering
data on silicon-transistor recording amplifier,
QUAM-NICHOLS — General catalog lists speakers for re-
placement, background music, PA, and high fidelity use.
REEVES — Specification sheet describing Micro-Plate video
tape; technical paper covers properties of Type 302 record-
ing tape.

SPARTA — Data sheet describes Model BP-11 battery-
powered portable tape cartridge playback and its many uses.

VIKING — Specification bulletin describes Model 96 tape-
transport system.

WALLACH ASSOCIATES — Brochure lists and discusses
variety of record and tape-reel cabinets and tape-storage
containers.

COMPONENTS & MATERIALS

AMPEREX — Condensed catalog lists receiving and trans-
mitting tubes.

CLEVELAND ELECTRONICS — Technical brochure on EDI
transformers for industrial electronics, missiles, aircraft, and
military electronics.

DYMO INDUSTRIES — Catalog sheets on industrial and con-
sumer model labeling system.

JENSEN — Catalog containing complete line of replacement
cartridges.

THE PROFESSIONALS CHOICE IN MICROPHONES

D-119CS

Range: 40-16,000 cps
Response: = 3 db over entire range
Data sheet available on request

D-119CS —the newest addition to the renowned
D-19 Line of AKG Microphones. Its professional
qualities make it the logical choice for sound
recording, broadcasting, sound reinforcement and
home entertainment. It features an extended fre-
quency range, bass roll-off switch, true cardioid
characteristics, on-off switch and many more
desirable features.

CONDENSER « DYNAMIC MICROPHONES

9-64

Range: 30-16,000 cps
Response: = 2.5 db over entire range
Data sheet available on request

D-25—The popular AKG dynamic directional
microphone, has an exceptional pronounced
cardioid polar pattern independent of frequency.
This unusually flexible microphone is ideal for
recording studio and television applications in any
location. Typical of AKG preferred features is the
D-25 two-step (—7 db and —12 db at 50 cps) bass
attenuation switch...and there are more!

AKG of America

Division of North American Philips Company, Inc.

125 Park Avenue, New York, N. Y. 10017

Circle ltem 40 on Tech Data Card
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

PHELPS DODGE — Brochure gives electrical and mechanical
characteristics on coaxial cable.

SLEP ELECTRONICS — Information on transistorized igmition
systems for automobiles, trucks, and marine ond industrial
engines.

SWITCHCRAFT — Product bulletin No. 145 describes a new
kit of “Tini-Stack” switch components for use in studio, lab,
or new switching arrangements.

POWER DEVICES
HEVI-DUTY — Bulletin No. T-12 describes line-voltage regu-
lator that uses saturable-core reactor,
ONAN — Catalog sheet describing diesel-driven electric
generating plants.

TERADO — Product report lists features of Galaxy DC/AC
power inverter for 140 waits of continuous-duty 117-volt
power.

RADIO & CONTROL ROOM EQUIPMENT

COLLINS — New 173-page broadcast catalog shows com-
plete line of AM and FM equipment and accessories; com-
plete with technical data, tables, charts, and graphs.

REFERENCE MATERIAL & SCHOOLS

CLEVELAND INSTITUTE — Booklet describes courses in
electronics, including those for broadcast engineering and
FCC license preparation.

HOWARD W. SAMS — Literature describing popular and
informative technical publications; includes special 1964
catalog of technical books.

STUDIO & CAMERA EQUIPMENT

GIANNINI — Two-page data sheet describes 21 color tele-
vision monitor, available with or without cabinet.

ZOOMAR — Bulletins contain descriptions of zoom lenses
and remote-control systems for television cameras.

TELEVISION EQUIPMENT

79. INTERNATIONAL NUCLEAR — IHlustrated price list on all-
transistorized video equipment.

80. VITAL INDUSTRIES — Data sheets describing video distribu-
tion amplifier Model VI-10A and pulse distribution amplifier
Model VI-20.

81. WARD ELECTRONICS — Data is offered on video and pulse
distribution amplifiers and solid-state video mixing amplifier.
TEST EQUIPMENT & INSTRUMENTS

82. DELTA — Application bulletin describing new measurements
that can be made with operating impedance bridge.

83. HICKOK
580.

84, SIMPSON — Bulletin No. 2065 lists and describes over 1325
stock sizes and types of panel meters.

Brochure on newly introduced tube tester Model

TRANSMITTER & ANTENNA DEVICES

85. AIR SPACE — Eight-page brochure describes and pictorially
illustrates a new safety device to prevent falling when climb-
ing any type of structure.

86. ENTRON — Specifications on distribution amplifier Model
LHD-404R, designed to feed low- and high-band VHF and
full FM signals into as many as four distribution lines,

87. FINNEY — Catalog 20-307 lists models in the “Color-VE-Log"
series of VHF-TV-FM receiving antennas.

88. JAMPRO — Technical data on FM antenna VSWR and
stereo separation.

83. RUST — Descriptive literature gives details of transmitter
automatic logging systems. Data sheets on stereo and on
24"-wide automated l-kw FM transmitter are also available.

SPOTMASTER
Tape Cartridge
Winder

The new Model
TP-1A is a rugged, dependable and
field tested unit. It is easy to operate
and fills a need in every station using
cartridge equipment. Will handle all
reel sizes. High speed winding at
2214" per second. Worn tape in old
cartridges is easy to replace. New or
old cartridges may be wound to any
length. Tape Timer with minute and
second calibration optional and
extra. Installed on winder or avail-
able as accessory. TP-1A is $94.50,
with Tape Timer $119.50.

Write or wire for complete details.

2 ”

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

Circle ltem 41 on Tech Data Card

November, 1964

- :

" the first
comprehensive
coverage of this

fast growing industry !/

CLOSED
CIRCUIT

. TELEVISION
HANDBOOK.

by Leon A. Wortman

PROFUSELY ILLUSTRATED!

Closed-circuit TV is rapidly becoming one of the most useful tools in
our modern way of life. It brings about new concepts in ‘‘ways of doing
things’' that can not be ignored. Up to now, the prospective user or per-
son working in this field has had to adapt Broadcast-TV information to
his needs. Written in easy-to-understand language, this book is a ready
guide to CCTV systems—from single camera simplicity to exotic sys-
tems. Heavily illustrated, diagramed, with listing of all manufacturers
supplying equipment.
Chapters cover in detail:

% CCTV in Research, Medicine,

Military, and Public Service
* Lens, Lighting, and Wiring
* Microwave Relays
* Circuits & Service
% Glossary & Supply Sources

* CCTV Systems

* Cameras

% Monitors

% Expanding the System

* Video Recording for CCTV

% CCTV in Education

% CCTV in Commerce & Industry
Hardbound, 5'/2” x 8'4”, 286 pages. Order CLC-1, only . . . $6.95

ORDER FROM:
QHOWARD W. SAMS & CO., INC.
| 4300 WEST 62ND STREET - INDIANAPOLIS 6, INDIANA

Circle 1tem 42 on Tech Data Card
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Professional Services

and zenith, Full track assemblies—$60.00.

Taber Manufacturing & Engineering Co.,

2619 Lincoln Ave. Alameda, Californiif.
5-64

VIR JAMES
CONSULTING RADIO ENGINEERS

Appllcatmns and Field Engineering
Colorado Bivd.
Phane: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

JAMES C. McNARY

Consulting Engineer

National Press Bldg.
Washington 4, D. C.

Telephone District 7-1205
Member AFCCE

LAWRENCE BEHR ASSOCIATES, Inc.
RADIO ENGINEERING CONSULTANTS
FM Applications a||1d Field Engineering
also

AM — Communications — CATV
LAWRENCE BEHR, PRESIDENT
2501 East Fourth Street
Greenville, North Caralina
919-PL 8-3966

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

OSCAR LEON CUELLAR
CONSULTING RADIO ENGINEER
AM-FM-TY
250 W, Santa Maria, P.O, Box 11276
Phone {Area Code 602) 294-7000
Directional Antennas Design
Applications and Field Engineering
Tucson, Arizona 85706
Member [EEE

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

Classified

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

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

EQUIPMENT FOR SALE

Ampex Head Assemblies for 300 and 400
series recorders reconditioned. Service
includes lapping and polishing all three
head stacks, cleaning entire assembly,
readjusting and replacement of guides,
and realignment of stacks as to azimuth

58

Will buy or trade used tape and disc re-
cording equipment—Ampex, Concertone,
Magnecord, Presto, etc. Audio equ1pment
for sale. Boynton Studio, 295 Main St.,
Tuckahoe, N. Y. 1-64 tf

Audio Equipment bought, sold, traded.
Ampex, Fairchild, Crown, McIntosh, Vik-
ing. F. T. C. Brewer Company 2400
West Hayes Street, Pensacola, Florida.
3-64 tf

Television/Radio/communications gear of
any type available. From a tower to a
tube. Microwave, transmitters, cameras,
studio equipment, mikes, etc. Advise
your needs—offers. Electrofind Co., 440
Columbus Ave., NYC. 212-EN-25680é o4

8-64 tf

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

GOVERNMENT SURPLUS, NEW 10 CM
WEATHER RADAR SYSTEM—Raytheon,
275 KW peak output S band. Rotating
voke P.P.I. Weather Band 4, 20, and 80
mi. range. Price $975 complete. Has
picked up clouds at 50 mi. Wt. 488 Ibs.
Radio Research Inst. Co., 550 5th Ave,
New York, New York. 5-64 tf

TV antenna system—RCA 12 layer bat-
wing and filterplexer for channel 10. Can
operate as bhi-directional antenna with
max. power gain of 25 and circularity
better than 10 db. Cost over $50,000.
Make offer. Hammett & Edison, Box 68,
International Airport, San Francisco 28,
California 415-342-5208. 10-64 3t

Parabolic antennas, six foot dia., new,
solid surface with hardware, dipole, etc.
$100.00 each. S-W Electric Cable Com-
pany, Willow & Twenty-Fourth Streets,
Oakland, California. 832-3527. 10-64 1t

Magnecord M-90 portable complete with
remote control. Full track 715, x 15 I.P.S.
Excellent condition, $650... Box 119,
Broadcast Engineering. 11-64 1t

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

TRANSMITTING TUBE SALE: All items
new with a 1000 hour pro rata warranty.
4CX250B—3%25, 4X150A—%$14, 5736—3110,
891R—$250. Call collect 201-354-2420.
THOR ELECTRONICS CORP,, 287 Morris
Avenue, Elizabeth, N .J. 07207. 11-64 2t

A 469-B  condenser manufactured by
Western Electric Company for their 504
B2, 3 kw FM transmitter., Contact Bill
Bratton, Chief engineer, WLAP, Lexing-
ton, Ky. 606-255-6300. 11-64-6t

FOR SALE—Immediate delivery 980’ long
2” wide MYLAR RECORDING TAPE. For
use with Soundscriber recorder models
No. 116 and No. 124. Made for govern-
ment to military specifications. New in
sealed original cartons. Cost 980—8$9.80.
Would normally cost from manufacturer
$9.50 for 300’. Tremendous value. Golden
State Record Sales, Inc., 1604 West 139th
Street, Gardena, Calif. 11-64 1t

Personnel
HE BN BN BN BN BN BN BN BN B B

Communications Engineers
Design and operating experience in audio,
video and RF systems by a major tele-
vision network. Applicants should have
a B.S. degree or equivalent and have at
least 5 years experience in television.

wwWwW americanradiohistorv com

Applicants should also be well grounded
in solid-state techniques. Send resume
and salary requirements to:
AMERICAN BROADCASTING CO.
ENGINEERING DEPT. R.L.P.
7 West 66 Street N. Y. 23, New York

First Phone. Two years of classroom
training in Industrial Electronics. Six
years of installation and maintenance ex-
perience on AM, FM, TV, and Communi-
cations Antennas. Prefer electronics pri-
marily, but will combine rigging ability
part time to increase salary and job po-
tential. Dept. 117, Broadcast Engirﬁeginlgt.
-64

Technician — First Class Radiotelephone
license, A.A.S. degree in electrical tech-
nology, over one year experience with
AT.&T. carrier and microwave. Desire
technical position with television station.
Good announcing voice. Twenty-one
years old, willing to relocate any part of
country. Dept. 118, Broadcast Engineer-

ing. 11-64 1t
Advertisers’ Index
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Created by the hand of experience

* RCA-5820A 3-INC

Today’s Most Popular General Purpose Camera Tube

" HIGHER SIGNAL-TO-NOISE RATIO than the original 5820: 45:1 at 4.5 Me.
HIGH SENSITIVITY : requires only 5 footcandles scene illumination,
0.02 footcandles on faceplate.
UNIFORM SIGNAL QUTPUT
UNIFORM BACKGROUND
IMPROVED AMPLITUDE RESPONSE FOR HIGHER RESOLUTION
LOW MICROPHONICS
EXCEPTIONAL UNIFORMITY FROM TUBE TO TUBE

THE MOST POPULAR AND RELIABLE general-purpose image orthicon on the
market. For black-and-white pickup outdoors or in the studio.

RCAELECTRONIC COMPONENTS AND DEVICES, HARRISON,N.J. RVAILABLE THROUGH YDUR LOCAL RCA BROADCAST TUBE DISTRIBUTOR
FOR NAME AND ADDRESS OF YOUR LOCAL DISTRIBUTOR WRITE OR CALL YOUR
NEAREST RCA DISTRIBUTOR PRODUCTS SALES OF —NEW YORK, NEW YORK:
m 3¢ W. 49th St., [212) MU 9-7200; NEEDHAM HEIGHTS 94, MASSACHUSETTS: 80 A" St.,
i H (617) HI 4-8480; WASHINGTON ¢é, D. C.: 1725 ! W, {202) FE 7-8500;
The MOSt TrUSted Name n EIeCtronIcs A?rLANTA, GA.: 134 Peachiree St., N.W., (404} EVELAND, OHIO:
® Cuclid Ave., [(216] CH 1-3450; CHICAGQO, ILL.: Merchandice Mart, (312) 4467 ;
DALLAS 7, TEXAS: 7901 Carpenter Freeway, {214) ME 1-3050; KANSAS CITY 14, MO.:

7711 Stote Line, (816} EM 1-6462; HOLLYWOOD, CALIFORNIA: 6363 Sunset Boulevard,
(213) 461-9171; SAN FRANCISCO 2, CALIFORNIA: 420 Taylor St., {415) PR 5-5135.6-7.
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