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For distinguished service

If distinguished service in the field of video tape—
for inventing it in the first place, for producing it in
commercial quantities in 1957 to meet the schedul-
ing demands of Daylight Savings Time, or for carry-
ing the first taped pictures transmitted via Telstar
—would deserve a medal, it might look something
like the above.

But much more meaningful than any medal is
the overwhelming preference engineers every day
vote “Scorcn” Brand Live-Action Video Tape.

This tape began its career nearly 7 years ago; and
not a day has gone by since that 3M research in
video recording and tape making hasn’t been at
work improving on this ‘“seven-league-boots” head
start. And in the audible range recording field as
well, 3M is constantly developing refinements and
improvements that set the standards in tape tech-
nology. “ScorcH” Video Tape as well as “Scorcy’
Sound Recording Tapes put this experience and
lead time at your service.

"'SCOTCH'* IS A REGISTERED TM OF 3M CO., ST. PAUL 19, MINN.

Magnetic Products DBivision 3m
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Hang onto your audience

—even when it's in fringe areas with those tiny transistor sets or in autos. Use the AUDIMAX® automatic level control! It's your
route to as much as quadrupling your effective marketing area without increasing station power a single watt! Here’s how: the
exclusive gain platform principle of the AUDIMAX insists on maximum modulation...a clear, natural signal, even in fringe areas, with
no distortion. The AUDIMAX logic and memory circuits discriminate between momentary
and general changes in signal, to maintain gain at just the right level regardless of
input. O Yes, the AUDIMAX acts almost like another station engineer. The AUDIMAX
thinks for itself! For details, call coliect or write Professional Products, CBS Laboratories,

a division of Columbia Broadcasting System, Inc., High Ridge Road, Stamford, Conn. %ﬁ LABORATOR'ES
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Superb quality. .. moderately priced

...the preferred choice on five continents

SPOTMASTE

500A

TAPE CARTRIDGE SYSTEMS

... NOW FEATURING DELAYED PROGRAMMING

500A—complete record/playback unit

The new SPOTMASTER 500A
scries of tape cartridge equipment
is winning praise and acceptance
throughout the world. These rugged,
dependahle machines provide snap-
in cartridge loading, and split-
second, one-hand operation
combined with high quality, wide
range reproduction and all the time-
tested, field-proven SPOTMASTER
features.

And now something more has
been added—the optional SPOT-
MASTER 500 A-DL Delayed Pro-
grammer. Designed to provide a
6-second to 16-minute delay in the
broadecast of program material, the
500 ATDL makes possible “instant
censoring”. . . lets you delete ob-
jectionable program material from

5056 A—playback unit

interviews and other live origina-
tions while the program is on the
air. The 500 A-DL may also be
used to meet many other delayed
programming requirements. With
the DL function switched off, the
unit operates as a standard 500A
recorder/playbhack.

On five continents, more stations
use more SPOTMASTERS than
any other cartridge tape system.
Write or phone for full information;
learn about the SPOTMASTER
lease/purchase plans . . . mono and
stereo models . . . rack-mount or
compact models . . . complete line
of equipment and accessories . . .
24-hour-a-day ruggedness and de-
pendability . . . ironelad, full-year
guarantee.

PN BROADCAST ELECTRONICS, INC.

-
j— .= 8800 Brookville Road, Silver Spring, Maryland
Telephone: Area Code 301 » JUniper 8-4983

Sold nationally by:

VISUAL ELECTRONICS
356 W. 40th St., New York, N.Y.

Canada:

Northern Flectric

COMPANY LIMITED

Branches from coast-to-coast in Canada
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LETTERS

to the editor

DEAR EDITOR:

Our engineers in the Field Engineer-
ing Bureau are getting a big laugh over
Ed Murdoch’s article, “Twelve Rules for
Dealing With the FCC Inspector,” ap-
pearing in the May issue of BROAD-
CAST ENGINEERING. As an old
time field inspector, I have the feeling
that Ed has probably not only survived
many a broadcast inspection, but that
he has gotten to know what makes us
guys “tick.”

I know that Ed’s article is intended
to be humorous. and in fact it is; how-
ever. between the lines it tells a story.
Maybe I wouldn’t be far wrong in cate-
gorizing it as “more truth than poetry.”

In closing may I simply say more
power to you and your magazine. Ed
Murdoch, and all the radio operators
with whom we have to do business. I
am all in favor of anything that will
make our respective jobs either easier,
or more pleasant along the way.

GEO. S. TURNER
Chief. Field Engineering Bureau.
FCC, Washington, D. C.

There, readers, that proves it —FCC
Inspectors are human. And thanks, Mr.
Turner, for the encouraging words!—Ed.

DEAR EDITOR:

Enjoyed reading the article entitled
“Tracing Television Interference,” in the
August issue. Noted that a shorted stub
was called for to reduce the interference
being caused by an FM station. Since a
shorted quarter-wave stub would appear
to be an open circuit across the antenna
terminals at the interference frequency,
it would not attenuate the FM signal:
instead, it would attenuate the TV sig-
nals. On the other hand, if the stub was
open ended it would provide an effective
short across the antenna terminals for
the interference and pass the TV signals.

An open-ended stub of this type is
very effective in reducing TVI caused by
amateur transmitters operating in the
2-meter band.

Doyle D. Thompson
Chief Engineer. WFMY-TV,
Greensboro, N. C.

Right you are, Doyle, we seem to have
our stubs crossed. Thanks for pointing
out the problem.—Ed.

DEAR EDITOR:

Congratulations to Thomas R. Haskett
for an excellent series on audio level
devices. With numerous units available
to the broadcaster, these articles have
proven to be an invaluable aid in choos-
ing the device to fit a station’s needs.

May I call your attention to page 17
of the August issue? The General Elec-
tric “Uni-Level” equipment pictured is
the BA-9-A, the plug-in model. The BA-
9-B is the self powered, rack-mounted
unit.

Donald Lefebvre
WEDH-TV, Hartford, Conn.

The caption at the upper left corner
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it's a ticklish business recording the
world’s greatest artists! You never know
which take will capture that one magic per-
formance! RCA Victor engineers must be
able to depend on every inch of master
recording tape to deliver the absolute ulti-
mate in quality performance. That's why
RCA Victor Recording Engineers use Red
Seal Magnetic Recording Tape. In fact,
Red Seal Tape was specially developed for
their use.

In one of the newest, most modern
plants in the country, Red Seal Tape is
manufactured to the highest quality speci-
fications in the industry — and it's now

Qctober, 1963

available for your recording requirements!

Quality control-tested for frequency re-
sponse, distortion, drop-out noise, print-
through, Red Seal Tape is also mechani-
cally tested for coating thickness, anchor-
age, layer-to-layer adhesion, aging, cup-
ping, slitting tolerances. Every inch has
the same magnetic properties, the same
recording-bias characteristic, so you can
use tapes interchangeably!

Get all the details, fill in the coupon now.

RCAVIGTOR

@The most trusted name in sound
Circle Htem & on Tech Data Card

Magnetic Tape Products Marketing

RCA Victor Record Division

155 East 24th Street

New York 10, N. Y.

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


www.americanradiohistory.com

of page 7 (August) should read: GE

]
BA-9-A “Uni-Level.” You've an observ-
ant eye, Don, thanks.—Ed.

DEAR EDITOR:

Sometime within the past year you
ran a series of articles on preventive
maintenance, with suggested checklists
and guides for setting up a complete

o . program.
af yO?L?" flnge7atlp8 If these back issues are still available,
e e ’ I would appreciate a copy of each.
Please forward same, and bill for the

. .. with VIKING tape cartridges used in countless full amount. ‘ .

broadcast hours year after year. Loring S. Fisher
General Manager, WRFY-FM,
Reading, Pa.

During the last 12 months the follow-
ing articles concerning this subject have

appeared:
Preventive Maintenance for the Studio
—Dec. 62.

A Test Equipment Checklist—July, 63.
Maintenance of a Small TV Studio—
July, 63.

Last year several maintenance series
were published in BROADCAST ENGI-
NEERING, and have since been col-
lected in the Broadcast Engineers’ Main-
tenance Guide. This book is not for sale,
but is available free with a new or re-
newed subscription.—Ed.

NEXT MONTH

Recording and Reproduction:

Lightweight, drawn aluminum cases give VIKING tape cart- TELEVISION TAPE
ridges exceptional rigidity that lasts. Designed to perform TECHNIQUES TODAY

with minimum tape friction when loaded with shortest tape SVS'T"‘S:‘“" eq“iP:‘e“' ‘:"e""V em-
. . . tape.
length or when loaded to capacity. ployed In recording video tape
°

AUDIO LEVEL DEVICES

Cartridges . | ; Part Four—Specialized Equipment.
With 4 A y / o
Clear , ) ;
Plastic ‘& \ MODIFYING THE TR-11

Cover Adding a variable-speed forward/

rewind confrol.

®

M4 M6 ‘ M8A 4 TRANSISTORIZED AMPLIFIER
i SERVICING TECHNIQUES
Single coated :
tape standard to 375 to 850 to 1700/ : Troubleshooting transistorized broad-
loop cast audio amplifiers.
Double coated ]
tape moebius to 275 to 600/ to 1200’
loop . ' Extra Recording Features

@ Measuring Speed of Cartridge Units.
® Off-Air Logging with Existing Gear.

For Information Write to Customer Service Dept. o

Plus—Engineers’ Exchange, Technical
Talks, and many other timely items.

@

Your assurance

e Reserve your issues! Receive Broad-
of Quality in

cast Engineer’'s Maintenance Guide
free, by filling out and sending in the
convenient subscription card.

KENG or minNEAPOLLS, INC. /Tﬂpe Components

‘.-' 9600 Aldrich Avenue South, Minneapolis, Minnesota, 55420

Circle ltem 7 on Tech Data Card
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Conrae’s 17" color monitorr:
2450, shipped next week

The Conrac CYA 17 puts color where your black and  Are there more features? We've just scratched the
white monitors used to be: right in 21 vertical inches  surface. Just ask anyone who attended the NAB show.
of a standard 19” rack or console. Or request a CYA 17 data bulletin.

The CYA 17 weighs less than 100 pounds (101 tran-

’ DIVISIOII endora, Calif.
sistors and 21 tubes). (CO”RAC] Glend Calif

JGIANN/NI CONTROLS CORPORATION

Circle I1tem 8 on Tech Data Card
October, 1963
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This one’s BIG on
power even at low
heater voltage

This is the Raytheon CK6146A—
rugged, reliable, and big on power. It
puts out 48 watrs with only five volts
at the heater. A special cathode ma-
terial assures this extra performance.

Raytheon’s CK6146A is an authen-
tic, all-round transmitter “handyman.”
It directly replaces standard 6146’s
in low power stages as RF power
amplifier, oscillator and frequency
multiplier, and as AF amplifier or
modulator in mobile and fixed equip-
ment . . . and delivers top service life.

Other features include—low pen-
tode knee characteristics, with high
output and low impedance; coated
heater loops; rwo particle-free getters
that prolong life and eliminate shorts.
You get a better performance with
Raytheon tubes and you replace a lot
less often. Contact your Raytheon
Distributor, or write Raytheon,
Distributor Products Division, West-
wood, Massachusetts.

RAYTHEON
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ANALYZING CASCADED
AMPLIFIER SYSTEMS

by Ken Simons* — Discussion of gain,
noise, and tolerance in cascaded

wide-band amplifier systems.

When a number of wide-band

Table 1. Relation of S/N to Quality.

amplifiers are connected together
with cable to form a TV distribu-
tion system, they either work well,
or they don’t. Either the system de-
livers a clean usable picture to all

5/N (db) Picture Quality
0to10db UGH!
10to020db Yery Snowy
20 to 30 db You can tell which blur
is Perry Como
30 to 40db Good Usable Pictures
40to 50db No Visible Noise

the customers, or it doesn’t. There
are a few fairly simple relationships
that make it possible to determine
ahead of time whether a given ar-
rangement of amplifiers will oper-
ate properly.

An amplifier and a receiver can
be connected to a source of TV sig-
nals as shown in Fig. 1. Suppose
the amplifier input is varied by ad-
justing attenuator 1, keeping No. 2
adjusted so the receiver has a con-
stant, comfortable input of 10
dbmv! (3.16 mv). When there is
too much attenuation in No. 1, the
picture becomes snowy, since the
amplifier input is too weak (it’s “in
the snow”). When there isn’t
enough attenuation the amplifier
becomes overloaded. With one TV
channel the picture loses sync, or
develops sound buzz; with several
TV channels going through the am-
plifier ‘“windshield wiper” effect

*Chief Engineer,
Jerrold Electronics Corp.

shows up-—the input to the ampli-
fier is too strong. What causes these
troubles? Is it possible to make
measurements and decide ahead of
time when such problems will oc-
cur? It is. There are two main con-
siderations — noise and overload.
First consider noise, the factor that
determines how weak a signal can
become before it is “in the snow.”

Noise

Any resistor can develop a noise
signal all by itself. This signal is
due to the random motion of elec-
trons inside the resistance element.
Anyway, it’s a real noise which the
resistor is happy to deliver to cir-
cuit connected to it. This same trick
is performed not only by actual re-
sistors, but by any resistive source
such as an antenna or a transmis-
sion line. The amplitude of the
noise depends on the bandwidth
and on the size of the resistor; for
TV bandwidth (4 mz) the noise

level delivered by a 75-ohm resis-
tive source to a matched load is
—59 dbmv. Now it would seem
obvious that when this noise source
is connected to the input of an am-
plifier with, for example, a 40-db
gain the output would be:

— 59dbmv 4 40db = — 19 dbmv (noise)

However, this isn’t true. There is
always more noise output than
would be expected from the noise
input and the gain of the amplifier.
Why? Well, amplifiers are that way.
They don’t just amplify, but also
produce a little noise on their own.
They’ve got some electrons floating
around too, in their tubes (or tran-
sistors—Ilet’s be modern!) and these
electrons have “random motions.”
So, there is more noise. How much
more? Well, that depends somewhat
on the engineer who designed the
amplifier. If he had all the factors
under control, the noise output
would be only 3 or 4 db higher
than would be expected (such an
amplifier is real good; it has a noise
figure of 3 or 4 db). If not, the

In TV distribution systems, levels are
conveniently measured in db above a
reference level of 1 millivolt across 75
ohms, abbreviated dbmv.
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Table 2. Number of Amplifiers
Related to System Noise Figure.

Number of System Noise
Amplifiers Figure
! 0db
2 3
4 [
8 9
16 12

noise may be 15 or even 20 db
higher than —59 dbmv plus the
amplifier gain. This amplifier has a
noise figure of 15 or 20 db. The
noise figure of any amplifier is
simply the number of db by which
its noise output exceeds the sum of
the noise input (——59 dbmv), and
the amplifier gain. In equation form:

Output Noise Level (dbmv) = — 59 dbmv

+ Gain (db) + NF (db)

Signal-to-Noise Ratio

Having decided how much noise
is present at the output of an am-
plifier the next question is, “Does
this much noise do any harm?”
This depends on the TV signal
strength. When the TV signal at the
receiver is weaker than the noise,
the picture can’t even be seen.
When the two are equal, the picture
is terribly snowy. It isn’t until the
signal is decidedly stronger than the
noise that the picture gets really
usable. How much is decidedly?
Table 1 shows how it stacks up.

Cascaded Systems

A distribution system usually in-
volves more than one amplifier (ex-
cept for real small systems, but
they give little trouble anyway). The
first amplifier feeds a length of
cable with a loss equal to the am-
plifier’s gain; the cable is connected
to a second similar amplifier which
feeds the next run of cable. The
gain of each amplifier must approx-

imately make up for the loss of the
following piece of cable, or the
later amplifiers get into trouble as
the system gets out of balance.
What happens to the noise in
such a situation? Starting with —59
dbvm at the system input, the noise
level at the output of the first am-
plifier (e.g., in Fig. 3 the noise out-
put is —59 plus 40 plus 10, or —9
dbmv) is —59 plus gain plus noise
figure. By the time all this noise
passes through the following cable,
the following amplifier is presented
with a noise signal higher in ampli-
tude than —59 plus the noise fig-
ure of the first amplifier. Sincc the
second amplifier has some noise of
its own to contribute, its output
contains noise from two sources,
and thus has twice the noise power
output (3 db more noise level) than
the first amplifier (—49 dbmv in
Fig. 3). Without getting elaborate,
we can say each time the number
of similar amplifiers in a cascaded
system is doubled, the system noise
figure increases by 3 db. The graph
of Fig. 4 and Table 2 show this.

Overioad

The overloading of an amplifier
isn’t as “mathematical” as its noise;
we can’t describe it as conveniently
with nice numbers, but the condition
is very definite! In most cascs,
when an amplifier starts to over-
load, things happen in a hurry. In-
creasing the level only a few db will
generally change the picture from
good to terrible. Take the common-
est type of overload—cross-modu-
lation or “‘windshield wiper”—that
occurs in a multi-channcl system.
When an amplifier overloads in
such a system, the interfering signal
amplitude increases three times as

Table 3. Number of Amplifiers
Related to Maximum Output.

Number of Amplifiers Max. Output of

in Cascade System (dbmv)
I M
2 M-3
4 M-6
8 M-9
and so on

Note: M is the maximum output of 1
amplifier (dbmv)

fast as that of the wanted signals.
Consider a system in which cross-
modulation is just visible at 40
dbmv. By the time the level reaches
45 dbmv, the cross-modulation will
have increased about 15 db and is
definitely visible.

Because of the drastic nature of
overload, it needn’t be defined as
carefully. If the maximum output
of a given amplifier is defined as
the output level at which cross-
modulation is first seen, there won’t
be much argument. As long as the
number of channels is specified
anyone can set up one amplifier,
increase the input until the wiper
starts wiping—and agree on the
level within about three db. So
without any calculations, an impor-
tant amplifier property~—its maxi-
mum output-—can be described.

Maximum Output in a Cascade
Remembering the effect of noise
in a cascade system, you may have
figured out that doubling the num-
ber of cascade amplifiers causes the
maximum output figure to go down
4 db, and this is just what happens.
This fact also can be tabulated
as Table 3, or drawn as Fig. 4.
Tolerance
The quantity called “tolerance”
is between snow and overload.
Consider an amplifier with:
® Please turn to page 38

70,

10 6 5 4 3 2
T 0 T T

|
CASCADE PERFORMANCE

20F— o —

Max. oUTPUT
OF INDIVIDUAL AMP
J

DB h
10| — — i

. I
) 10 20 30

SYSTEM SIGNAL TO WRCISE RATIO

70 50 4
GAIN OF EACH AMP — DB

AM#RJOJSE’FIGJ= 1008 TOTAL LOSS="I00DB™ | &0,

. 2.4 MLES OF JEL—100

PICTURE

NUMBER OF CASCADED AMPS
6 5 4 3 2

T 70 20 o8
7

.05 MILES OF JEL— 10!
1.39 MILES OF JT-20t

1

CLEAN

304

SIGNAL TO NOISE RATiO-D0B

SYSTEM
n
=3

MAX. QUTPUT [OF —
INDIVIDUAL AMP.

I

i K i
. | B
CASCADE_ PERFORMANCE . AMP. N‘o:ss FIG| = 1008
1
TOTAL LOSS|= 200 DB

2.1 MILES OF JEL-10)
2.BMILES OF JT-20|
N f——*ka‘ MILES OF JEL-1G0—-—

DBy

1

] (9] 20

i
|
}
40 50 60 70 80 50
GAIN OF EACH AMP. - DB

Fig. 4. Curves for 10 db noise figure and 100 db loss.

October, 1963

wwWwW americanradiohistorv com

Fig. 5. Curves for 10 db noise figure and 200 db loss.


www.americanradiohistory.com

WHEN THE PROOF-OF-
PERFORMANCE FAILS

The discussion of noise and dis-
tortion was begun in Part Two of
this series. The steps for tracing the
noise source through the amplifiers
were described therein. This month
we will continue that discussion
and proceed through the power sup-
ply, and the audio modulation por-
tions of the transmitter.

Power Supply Tests

If you desire to “nail down” a
noise problem to some portion of
the power supply before replacing
filters, the B+ lead to the ampli-
fier can be disconnected, and a
temporary load substituted (al-
though this may not be necessary
for an adequately designed supply).
A wirewound resistor about one-
third to one-fourth the value of the
bleeder resistor, and two or three
times its wattage rating, should suf-
fice for = temnorary load. The sup-
ply will have to operate in this man-
ner only long enough to examine
the output voltage for noise, using
the scope. Separate supply sections,
or a separate supply, can be treated
in the same manner. Any series
dropping resistors (low and inter-
mediate B4 feeders) connected to
the main B4 source can be dis-
connected at the power supply, and
scope probe connections made at
the terminals.

When the main supply is elimi-
nated as a trouble spot, the next

#Chief Engineer, WMMB,
Melbourne, Fla.
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MAIN

Fig. 1. Power supply—main B+ ond decoupling networks.
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step is to investigate lower-level de-
coupling networks which may be
located within the amplifier. To as-
sist in identification, the schematic
should be consulted. Decoupling
networks are the series isolating-
dropping-resistors and accompany-
ing bypass capacitors located be-
tween a main power source and the
stage in question. A decoupling
network for one stage might be an
cxtension of the network for an-
other stage.

As is the case with cathode ca-
pacitors, there must be a very no-
ticeable amount of noise if a “dis-
connect” test is to be significant,
since temporary removal of the
capacitor may cause a change in
stage gain. If oscillation should
develop when a bypass capacitor is
disconnected, the grid of the next
succeeding stage which shares the
same main supply can be bypassed
temporarily with a large capacitor.
(If that stage is self-biased, the grid
can be jumpered directly to ground.)
Noisy dropping resistors are best
isolated by actual substitution.
When examining decoupling net-
works, the scope should preferably
be connected to the plate of the
tube which the network feeds.

Transmitter

If necessary, similar techniques
can be applied to the audio-driver
section of the transmitter, but ex-
treme caution should be exercised.

by Ed Murdoch* — Part Three.
Continuing the discussion of trouble-
shooting a faulty proof, with tests for

noise, distortion, and frequency response,

should be made inoperative by pull-
ing the rectifier caps, if there is no
separate switch. Use a grounding
stick to discharge all capacitors
every time the power is turned off
—and always before touching any-
thing in the transmitter cabinet.
(Use the grounding stick on the
high-voltage capacitors even when
the supply has been inoperative for
a considerable time.) Make any
necessary connections with the
transmitter completely off, and
stand well clear to make observa-
tions when it is on.

Fortunately, component noise is
not nearly so serious in the rela-
tively high-level stages of the trans-
mitter audio system as in the earlier
amplifiers of the chain; many trans-
mitters will operate almost indefi-
nitely without requiring special at-
tention in this area. (Aside from
noisy tubes, vibrating blower-mo-
tors are frequently guilty of caus-
ing microphonic noise by agitating
components, but this can be de-
tected by cabinet vibration. The
remedies are tightening, lubrication,
and/or replacement.) So, unless
the excess noise has been definitely
isolated to the transmitter, it is best
not to tamper around. A couple db
of improvement in the noise level
of transmitter audio is hardly worth
the effort.

In addition to intrinsic compo-
nent noise, there are other causes
of self-created amplifier noise, most

The high-voltage power supply of which relate to equipment age
By
T o
1 11 ——— ©
= O
];:' ' DC BLOCKING CAPACITOR "=L_
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Fig. 2. Distortion analyzer connected to measure ripple.
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and insufficient maintenance. Noise
is created through contact resistance
when tube pins do not make good
low-resistance contact in their
sockets. Gradual oxidation will
cause the resistance to increase,
simultaneously increasing the noise
level of the system. Generally, this
condition can be improved, or
cured, by pushing the tube in and
out of the socket several times. (In
extreme cases it might be necessary
to replace the socket.) Plug-in ca-
pacitors can cause serious hum and
noise through contact resistance.
One of the most severe cases of
noise I have ever encountered was
traced to a plug-in electrolytic ca-
pacitor, and required replacement
of the socket.

Other noise sources are dirty or
worn key-switch contacts and dirty
or worn attenuator contacts and
blades (also blade misalignment
and poor blade pressure). It would
be of value to investigate these pos-
sibilities in the event of noise which
appears distributed, and not defi-
nitely traceable to a single defective
component.

And don’t forget poor solder
joints! A poorly soldered connec-
tion may not give trouble when the
equipment is brand new, but will
cause increasing difficulty with age.
Several years ago I ran across a
case in which a rather high noise
level was isolated to a microphone
preamplifier, but the resistors and
capacitors checked good. By re-
soldering every connection in the
preamp—including power ties—the
noise was considerably reduced.
Although this was a relatively old
amplifier, similar difficulties can
occur with gear right out of the
factory. Recently, I encountered a
new limiting amplifier with a high,
varying noise level. An oscilloscope
wasn’t required to find this one: In-
spection revealed that one of the
plate connections was so poorly
soldered that the wire was “secured”
to the contact with flux instead of
solder.

Although considerable improve-
ment seems to have been made in
the manufacture of etched circuit
boards, gear containing the early
types was often more susceptible to
solder difficulties than was hand-
wired equipment. If no obvious
soldering flukes are observable on
a suspected circuit board, connect
an oscilloscope to the amplifier

Gctober, 19463

output, and tap the contact points
while you observe the screen.

Hum

Much of the hum encountered in
measurement work will, of course,
be caused by tubes—routine sub-
stitution will solve this. Plug-in ca-
pacitors, especially electrolytics,
can cause a good deal of I 1 and
noise if contact resistance develops.
Hum induced through magnetic
coupling may sometimes be mini-
mized by repositioning low-level
audio input wiring at the console.
This latter should be investigated
especially in relation to nearby AC
wiring to turntables or tape record-
ers. Replacement of “lamp-cord”
wiring with heavy-duty shielded
wire will frequently decrease the
hum level appreciably. However,
this, as well as magnetic ground-
loops, has been discussed.

A natural source of hum, of
course, is the power supply. While
most medern supplies are designed
for excellent filtering, the filtering
efficiency decreases as capacitors
begin to age, and the ripple com-
ponent of the DC output begins to
increasc. While you have access to
a distortion analyzer, you might as
well use it to measure the ripple
percentage of the supply for future
reference, even though the present
noise level may be okay.

First, measure the DC output of
the main B+ supply with a VIVM
or high-sensitivity VOM. = =n use
the distortion analyzer to measure
the absolute rms value of the ripple
component at this terminal. (Gen-
erally a shielded lead in series with
a 1-mfd blocking capacitor is used
to connect the B+ terminal to the
analyzer input.) Compute the ripple
percentage according to the formula:

E ripple (rms) '
—_— X 100 = % ripple
E dc

[f this measured percentage exceads
the console manufacturer’s specifi-

FOR BEST TUBE SELECTION
BALANCING CONTROL SHOULD
FIRST BE CENTERED BY
OHMETER WITH TUBES REMOVED

RO |

Fig. 3. Setup for matching tubes.
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cations, replacement of the filter
capacitors is in order. If the pub-
lished data does not specify a maxi-
mum ripple content for the supply,
the manufacturer will generally
send you the information upon re-
quest. As a guide, it is probably
safe to estimate that the ripple of
the main supply should be less than
one-tenth of one per cent. If a sup-
ply shows a ripple of from 0.3 to
0.5% it definitely should be inves-
tigated.

Because of the added filtering
offered by decoupling networks (or
specially designed separate sup-
plies) the ripple percentage for the
intermediate stages should be some-
what lower than that measured at
the main B4 terminal. For ab-
solute measurement of ripple in the
low-level preamp stages, adjust the
analyzer to a full-scale sensitivity
of .003 volt (corresponding to the
1% position of the range knob in
some models); there should be al-
most no measureable ripple.

Here is a general guide for check-
ing filtering efficiency: The 120 cps
ripple through a properly operating
decoupling network should be no
more than approximately 1/520 x
CR. Thus, a network consisting of
a 10,000 ohm resistor bypassed by
a 20-mfd capacitor should reduce
ripple to only .04% of the ripple
input to the filter (.000020 farad
times 10,000 ohms equals .2; 1/520
times .2 equals .0004, or .04%).
When using this formula to predict
ripple, remember it is only an ap-
proximation, and a deviation of
perhaps 50% from the computed
value should be evident before rip-
ping out a decoupling capacitor, or
network.

Distortion and Frequency
Response
With modern studio equipment,
there should be little difficulty in
surpassing FCC limits with respect
® Please turn to page 44

e

VOM ON DC RANGE
DC VOLTAGE BETWEEN
P-P PLATES SHOULDR
APPROACH ZERO

Fig. 4. Quick check for tube balance.
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A PROPOSED
TELEVISION CENTER

This proposed design of a tele-
vision center, although not revolu-
tionary, does depart in some ways
from the usual. It is a modified split
level design providing the utmost in
convenience and trafficability. The
center includes radio facilities as an
option and is intended as a large
local originating station for use in
“million plus” cities.

The building is 200" x 240" with
about 70,000 square feet of floor
space. The floor plan is, of course,
the most important factor and the

#1st Lt., United States Army,
Ft. Stewart, Ga.

by David Horowitz* — Complete

plans and description of a fully

outside design a matter of choice.
One possibility, as shown, employs
a canted roof and flare pillars on
the front portion of the building.
There are three levels. The studio
level (Fig. 1) is the largest, con-
taining 3 studios, scenery storage,
dressing rooms, shops, and a boiler
room. The production level is five
feet higher and contains all produc-
tion control rooms, master control,
film, TV tape, news, radio, music,
and technical service facilities. The
lobby leads directly to the audience
studio. A ramp connects these
levels. Directly above the produc-

equipped television/radio facility.

tion level is the office level (Fig. 2).
It is arranged to provide maximum
accessibility between departments.

Production and Studio Levels

The most striking feature in the
production and studio levels is the
large master TV control room. The
studios and production support
areas appropriately revolve about
it. The control room (Fig. 3) con-
tains all camera control units, mas-
ter switching, TV tape machines,
and automatic programming equip-
ment working in conjunction with
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Fig. 1. Floor plans for the studio and production levels.
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automatic data processing equip-
ment Jocated on the office level.
The room is spacious, flexible, and
will allow expansion. A small
amount of traffic will pass through
the room from the stairs (leading
directly to programming and pro-
duction offices) to the production
control rooms. Layout of the equip-
ment into islands will allow traffic
to pass smoothly and not hinder
operations. Sufficient room is pro-
vided for color operation.

Technical Facilities

All cables for live cameras (6
cables per studio and several others
to various portions of the building)
terminate in a patch panel near the
live camera control island. The
patch board contains the inputs to
thirteen camera control units,
twelve of which are in the island.
The remaining unit is in the mas-
ter switching island allowing a re-
duction of manpower during off
hours when only one live camera
may be needed. The output of that
camera control unit must be
patched into the switching system
to be used. Four film camera con-

A

trol units and remote projector and
video tape controls are adjacent to
the output switching equipment.
Other sections of the master switch-
ing island contain 2 audio cartridge-
tape units, a standard tape deck, a
turntable, and a telephone switch-
board.

The output switcher feeds the
studio-transmitter link, the network,
and an auxiliary line. A preview
line and monitor are provided. In-
puts are: four film chain, four
video tape, network, remote, mono-
scope, automatic program control,
and the three studio *“take” lines.
Parallel audio facilities should be
installed; however, the audio would

normally be locked to the video.
The video lines may be locked to
each other so that simultaneous pre-
set (if selected) switching may be
effected. Remote controls for six
stabilizing amplifiers, sync genera-
tors, and monitors {master monitors
and VU meters) allow supervision
of the output lines. A panel con-
taining additional audio controls
for the announcer’s mike, tape
machines, projectors, and turntable
is mounted next to the output
switcher.

The automatic program control
located next to the output switcher
provides for unattended operation
or limited attention operation. Any
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Fig. 2. Floor plans for the upper. or office, level.
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further discussion of automatic de-
vices would be too extensive to be
covered here.

All video sources fced a dual 24
input, 10 output, transistorized, re-
mote control switching system
which serves almost the entire op-
eration; this does not include cer-
tain monitors and the input switch-
ing to the video tape machines.
Switcher A, serving studios two and
three, has the following inputs:
eight live cameras; four film; four
video tape, network and remote (all
noncomposite); monoscope; two
mixing amplifiers’ outputs; the ef-
fects amplifier output; and auto-
matic program control output.
Switcher A feeds two mixing am-
plifiers (four busses), the effects
amp (two busses), two “take” lines,
and two preview monitors. Switcher
B, serving studio one and master
control output switching has the fol-
lowing inputs: four other live cam-
eras; the four film, the four video
tape, the network, the remote, the
monoscope, the effects amplifier,
and the automatic program control
in common with switcher A; a third
mixing amplifier output; and the
three “take” lines from the studios.
Switcher B feeds one mixing ampli-
fier (two busses); one ‘“take” line;
two lines to the automatic program
control; two preview lines; and the
local, network-feed, and auxiliary

output lines.

To compensate for delays through
the various amplifiers associated
with the switchers special delay
lines must be used. Because of the
already large number of inputs, five
of the input busses on each switcher
must be split to accommodate the
extra returns. The present output
switching in master control can be
achieved by routing the switch trig-
ger pulses (derived from the vertical
sync) through an “operate” button,
thus requiring an “and” condition
(source select and operate) to effect
the switch.

The effects amplifier has three
inputs—picture A, B, and Key.
Studios two and three share the use
of the two busses on switcher A to
provide picture A and B while
studio one parallels its own mixing
amplifiers inputs to the effects amp.
Each studio has a remote control
panel for the effects generator
which feeds the Key input on the
amplifier. The external camera in-
put to the system must be patched
in, thus saving a valuable bus.

The video tape machines are at
the back of the room, along with
an equipment rack containing input
switching (completely separate man-
ual system) and remote controls for
the vtr’s.

The three production control

rooms are identical and contain
provisions for a director, technical
director, assistant director and
audio man although normal opera-
tions would involve only two, pos-
sibly three men.

An audio console, turntables,
cartridge-type playback units, re-
mote controls for video switching
and special effects, monitors, and
intercommunications equipment
comprise the room’s facilities. The
monitors are mounted below the
control room window to reduce the
vertical angle the director must
swing his eyes. There are seven
monitors, any one may be connect-
ed to any of seven monitor lines
by means of a small patch panel in
the control room. This is done in
order to tailor the monitors to the
sources being used. Four of the
lines are normally used for live
cameras, a fifth for preview, a sixth
chooses one of nine sources (four
tilm, four video tape, and one auto-
matic program control), and the
seventh is the line monitor choos-
ing between the studio outputs or
any of the MCR outputs. Also, by
being able to rearrange the order
of the monitors the director may
keep the line monitor directly in
front of him whether or not he is
his own technical director or where
he chooses to sit. The monitors

® Please turn to page 41
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Fig. 3. Layout plan for the master TV control room.
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DIRECTIONAL ANTENNA
PHASING

Many of our readers have the
“good” fortune to be concerned
only with nondirectional stations in
the AM band. I say “good” rather
hesitantly because in actual fact
directional arrays are very interest-
ing; and, until an engineer has had
to deal with them, he has missed
a lot of broadcast engineering ex-
perience. In fact, many of the ads
for chief engineers specify experi-
ence with a DA. So this month we
will talk about the guiding hand of
the directional antenna—Phasing.
The purpose of the directional an-
tenna is to “fit in” a station where
one could not be without the direc-
tional effect. The successful work-
ing of the whole AM system de-
pends on carefully calculated and
FCC approved directivity. For this
reason, the FCC is very alert to the
responsibilities of stations using di-
rectional antennas, and will clamp
down on the unwary or sloppy
operator.

If in doubt about a measurement,
and especially if you’re not famil-
iar with DA’s, call in the station’s
consulting engineer and GET IT
RIGHT! When the pattern is cal-

Lo

#1
%i””

/~400 +1200
#2 #3

- 1250_%

1500

I TRANSMITTER |

Fig. 1. Antenna phases and line lengths
for a typical three-tower system.
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culated the consulting engineer fur-
nishes a set of operating parameters
which, when properly implemented,
will produce the FCC approved
radiation pattern. If not properly
used, thcy can produce chaos, a
citation, and even a lost license!!!

In this Talk we shall assume that
the original calculations were cor-
rect, and that the system has been
operating properly and in tune. Now
let’s examine the various elements
concerned with directional antenna
phase.

The phasor is the device that
distributes the power, in proper
phase and proportions, to the vari-
ous radiating elements of the direc-
tional antenna system. This device
contains the distribution system, a
phase shift network to produce the
computed phase differences, impe-
dance matching devices, and trans-
mission lines.

Transmission lines are included
because their lengths must be con-
sidered when computing how much
phase shift must be introduced by
the phasing network. Figs. 1 and
2 will show why this is so. In the
case of a two-tower array, when
it is possible to locate the trans-
mitter equidistant between the two
towers, the lines are sometimes
made equal in length to facilitate
design and measurement. The
length is sometimes adjusted to
provide all or part of the phase
correction required by the DA
design. Obviously, all the phase
change cannot be made within the
lines, and small adjustments are
always required in such installa-
tions. The effect of propagation
velocity must also be considered
when computing electrical length of
lines; a figure of 95% will fit most
of the larger coaxial cables.

wwWwW americanradiohistorv com

Technical Talks — The do's and don't's of directional

antenna phasing techniques; an engineers' guide.

Phase Shift Networks

In general, phase delay networks
are preferred to phase advance net-
works because the former attenu-
ates harmonics far more effectively
than the latter — the phase delay
network is essentially a low-pass
device. The effective range of a
phase shift network is usually in
the order of 4+20° to —20° from
the design value; they are designed
for a nominal shift of up to 90°
without appreciably affecting the
impedance.

The coupling networks shown in
Fig. 2 are designed to match the
line impedance to that of the
towers. Because such a coupling
device is bound to introduce some
phase shift, the amount has to be
taken into account when comput-
ing the total phase shift. To avoid
large shunt currents, and to pro-
vide greater control, the coupling
phase shifts are held within the
60° to 120° range.

The “T” network is generally
used for the major phase network
in a directional system. It is a very
simple circuit, easy to design, and
simple to construct in most systems.
Since the T network uses two in-
ductors in its series arms, it i pos-
sible to gang together the controls
and vary the inductances simul-
taneously, this can provide a phase
shift of =90° without changing
the transmission ratio of the circuit.

The 90° network is simple in
concept and construction. For im-
pedance ratios other than 1:1, the
reactance of each branch is equal
to geometric mean of the input and
output resistances (the square root
of the product). If the ratio is 1:1,
the input, shunt, and outupt arms
must have impedances equal to

® Please turn to page 48
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ENGINEERS’ EXCHANGE

——
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MICROWAVE
CONTROL
UNIT

Microwave Intercom
Facilities
by Robert Kastigar, WGN-TV,
Chicago, Iil.

Any engineer who has spent a
few cold mornings orienting a
microwave link between a remote
and studio can well appreciate any
device that will make the job easier.
A small versatile switchbox can be
built to help provide communica-
tions directly with the receiving end
of the link. This ecliminates the
“middle-man” at the control unit
who does nothing more than act as
liaison during orientation.

The circuit is simple and straight-
forward, the only caution being
that all connections must be made
above chassis ground. The switch-
box can be built with spare parts
from the junk-box and will operate
with any type microwave gear—no
modifications are required. It can
be left in the remote truck when
the microwave equipment is re-
moved, since the unit operates
through intercommunication equip-
ment that is already a part of other
gear in the remote truck.

Switch S1, a double-pole three-
position nonshorting type, selects
the mode of operation. Position 1
is “off,” allowing the microwave
control unit to be disconnected and
removed without danger of short-
ing out the party-line bus.

In position 2 the PL facilities
of the microwave are connected to
the production-line bus of the
truck. During program time this
circuit is disconnected to avoid
overloading the retard coil with the

30

additional load. Terminals A and B
are connected to this bus.

When a program-type telephone
line is used for talkback betwecn
remote and studio, terminals C and
D are patched to this line. The pro-
duction bus is also connected (tem-
porarily) to this line, coupled
through C1, C2, and S2. This is
very useful to the engineer orient-
ing the microwave transmitter,
prior to program time, since he can
hear precise instructions from the
engineer operating the receiver.
The program line could be uszd for
this purpose, provided it is a two-
way circuit. In either case, S2 is
set to “off” during broadcast time
so as not to interfere with program
audio or cueing. Any nonelectro-

lytic capacitors (2 mfd or larger)
may be used for coupling.
Terminais E and F are connected
directly to a business-phone line,
when one is available. To operate
in this manner, S1 is left off until
the call is completed. Then S1 is
set to position 3. The microwave
talkback facilities are then simply
an “extension” of the regular busi-
ness phone. Switch S1 must not be
in position 3 initially or dialing will
not be possible. Similarly, when
orientation is finished, S1 must not
be left in position 3 or the phone
will be closed to incoming calls.
The wiper arms of the switch go
directly to the intercommunication
pair in the cable connecting the
microwave control unit and trans-
mitter. This connection can be
made through a PL-55 plug, simple
pig-tail, or whatever type connector
is used on the microwave control
unit. Terminals A through H may
be brought out to a terminal strip
or appropriate Jones plug. A

Automatic Record Tip

Projection Control
by Bill Kessell, Chief Engineer,
KTVT, Fort Worth, Texas.

How many times have you had to
repeat an expensive video record-
ing session because someone had
inadvertently left the tip-projection
control at a nonstandard setting?
This is especially embarrassing in
the case of tapes that are to be
shipped out. After one such episode
at our station, we decided to come
up with an arrangement to circum-

O—— + 28V
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SARKES TARZIAN

Tube Replacement
Silicon Rectifiers

in broadcasting...

More and more broadcasting stations of all kinds are proving that the reliability
and long, long life 3K of these units pay off in station on-time. Send for free re-
placement chart covering 95%; of the vacuum tube rectifiers now in common use,
price information, and case history data.

* Not to mention instant warm-up, no appreciable heat radiation, no filament
supply, compact size, ruggedness, and dc current ratings up to three times
as high as the tubes they replace.

SARKES TARZIAN in..

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

Circle Item 20 on Tech Data Card
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- Famous RCA Broadcast Quality Microphones
Now available through Local Distributors

RCA Polydirectional
ribbon-type microphone
MA 2311 —chrome
MA 2312 -1V grey

RCA MA 2316 Bi-direc-  RCA MA 2317
tional ribbon mike “~_ Non-directional
* dynamic mike

RCA MA 2315
Semi-directional
dynamic lavalier

RCA MA 2314
Uniaxial ribbon mike

|
RCA MA 2313
Non-dirgctional
dynamic mike

Now — for the first time 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 distributor for fast microphone service.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J.

GET FULL TECHNICAL INFORMATION. CALL YOUR NEAREST RCA MICROPHONE
DISTRIBUTOR OR ATTACH COUPON TO 4¢ POSTCARD AND MAIL

The Most Trusted Name in Sound

Circle ltem 23 on Tech Data Cerd

RCA MA 2319 Bi-direc-
tional ribbon mike

RCA MA 2318
Non-directional
dynamic mike

Commercial Engineering, Section_"m
RCA ELECTRONIC COMPONENTS AND DEVICES
415 South Fifth Street

Harrison, N.J.

Please send me the New RCA Microphones
Select-A-Guide 151014

Name. Title
Company.
Address

City Zone—_ State____
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SPOTMASTER

EQUALIZED TURNTABLE
PREAMPLIFIER

The Model TT-20A is a compact, low dis-
tortion, transistorized turntable preamp for
VR cartridges, with built-in NAB equaliza-
tion. Design ingenuity reduces residual
noise level to better than 65 db below rated
output. Small current requirements permit
6 volt dry cell battery operation, eliminat-
ing AC hum worries. Response, 30-15,000
eps + 2 db...output —12 dbm, 600 chm
emitter follower . .. distortion under 1%, at
double rated output...size, 234 x 213
x 5147, Priced from $46.50; transformer
output and power supply available. Also
available as a flat amplifier Model BA-20A.
Write or wire for complete details.

BROADCAST ELECTRONICS, INC.

8800 Brookville Road
Silver Spring, Maryland

Circle Item 14 on Tech Data Card

BEHIND
THIS
DOOR

—IN THIS CABINET JUST 42" HIGH
IS A DUAL STL THAT MEETS AND
SURPASSES THE DEMANDS OF FM
STEREO, TV AURAL, INTER-CITY RE-
LAY AND OTHER AM OR FM STEREO
OR MONAURAL REQUIREMENTS.

—FOR FURTHER INFORMATION ON
WHAT'S BEHIND THE DOOR WRITE

‘E MOSELEY ASSOCIATES INC. '

P.O. Box 3192, SANTA BARBARA, CALIF,
TELEPHONE.-AREA CODE BOS

867-1469 or 967-8119
Circle ltem 15 on Tech Data Card
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Ballistic Missile Early Warning Sites in
the world. This satellite, located on a
237-foot tower, services about 2200
people. The second translator fed by
Fairbanks is at Delta, a military base as
well as the central junction of the Alaska
and Richardson highways. Nenana, at
the convergence of the Alaska Railroad
and Alaska’s interior waterways, is served
by a translator on a 1500-foot ridge,
bringing TV to 500 persons. Anchorage,
through ITVA, feeds the oil rich Kenai
peninsula with channel 13. About 6000
persons on the Wildwood military reser-
vation as well as in the towns of Kenai,
Soldotna and Sterling are in the broad-
casting area. At Eklutna, home of the
Bureau of Reclamation Power Plant, a
translator is behind an 1800-foot moun-
tain ridge. The third Anchorage-fed
translator, at Sutton, also transmits over
the Chugach mountains to service ap-
proximately 500 persons in the Evans-
Jones Alpine area.

PERSONALITIES

Appointment of Eric C. Herud as man-
ager of the newly formed Medical In-
strument Department of Du Mont Lab-
oratories, Div,, Fairchild Camera & In-
strument Corp., is announced by John
S. Auld, general manager for Du Mont.
The position will have responsibility for
product evaluation, development, and
engineering, as well as marketing of
medical electronic product lines.

Robert W, Jennings, former manager of
equipment assembly for Ampex Corp.,
Redwood City, Calif.,, video and in-
strumentation division, has been named
manufacturing manager of the division.
The announcement was made by C. Gus
Grant, vice president-general manager.

Dr. Jules S. Needle has been recently
appointed chief engineer of the power
grid tube division of Eitel-MeCullough,
Inc., San Carlos, Calif. The appointment
of the former University of Michigan
professor was announced by Thomas D.
Sege, power grid tube division manager.

Otto G. Leichliter has been named as-
sistant to the president at International
Electronic Research Corp., Burbank,

Calif., according to an announcement
made by Harvey Riggs, president of the
firm. Mr. Leichliter’s new responsibilities
will include corporate planning and de-
velopment of new products as a key
part of the firm’s immediate and long
term “depth marketing” objectives.

Dr. G. Russell Tatum has been elected
vice president of Vitro Corporation of
America, according to Frank B. Jewett,
Jr., the firm’s president. Dr. Tatum will
be responsible for all technological ac-
tivities of the corporation and will also
continue in charge of the Vitro Labora-
tories Division in Silver Spring, Mary-
land.

The appointment of Robert V. Jordan
as manager of market planning for the
Electronic Tube and Microwave Device
Divisions of Sylvamia Electric Products
Inc. has been announced by Robert G.
Lynch, vice president in charge of mar-
keting. Mr. Jordan is responsible for de-
veloping marketing programs for com-
mercial, renewal, industrial, and military
product lines for the two divisions.

H. Ronald Levine has been appointed
vice president of the Hammarlund Manu-
facturing Co., New York, N. Y., ac-
cording to an announcement by Stuart
Meyer, president. In his new post Mr.
Levine will direct sales and marketing
activities of the company, which is en-
gaged in the manufacture of communi-
cations equipment for government and
commercial users.

The appointment of Edward S. Clammer
as government sales manager of Visual
Electronies Corp., Bethesda, Maryland,
was recently announced by James Tharpe,
president. Mr. Clammer is available for
consultation with government agencies on
Visual’s line of solid-state equipment, in-
cluding video switching equipment, etc.

Herbert L. Brown, former vice-president
and general manager of Ampex Corp.
audio division in Sunnyvale, Calif., has
been appointed vice-president, Ampex
International—manufacturing and engi-
neering. In making the announcement.
William E. Roberts, president and chief
executive officer, said that Brown would
work with the firm’s increasing activities
in the international market.

: ; IRETOg

REVOLUTIONARY OPTICAL CON

TELETRONIX LEVELING AMPLIFIER

MODEL
LA-2

L FOR DISTORTIONLESS LEVEL REDUCTION.

40 DB OF LIMITING AT LESS THAN Y2 % DISTORTION!
A BALANCED STEREO INTER-CONNECTION A

EXCLUSIVE ELECTRO-LUMINESCENT OPTICAL GAIN CONTROL SYSTEM OUT.
PERFORMS CONVENTIONAL COMPRESSORS AND LIMITERS FOR
BROADCASTING AND RECORDING.

SEND FOR COMPLETE SPECIFICATIONS
TELETRONIX ENGINEERING COMPANY

4688 EAGLE ROCK BLVD. .

LOS ANGELES 41, CALIFORNIA

Circle item 16 on Tech Data Card

wwWwW americanradiohistorv com

BROADCAST ENGINEERING


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

SAMS TECHNICAL BOOKS
of special interest to Broadcast Engineers
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SEND NO MONEY © FULL RETURN PRIVILEGE
Howard W. Sams & Co., Inc., Dept. BE-1063

BROADCAST ENGINEERING NOTEBOOKS

by Harold E. Ennes
Vel. 3: AM-FM Broadcast Maintenance

Just what you've been waiting for! A complete guide on the
maintenance and repair of AM-FM broadcast equipment.
Combines theory, principles, and practices to provide one of
the most valuable reference handbooks for broadcast engi-
neers. Essential data on both studio and transmitter equip-
ment includes proof-of-performance procedures, maintenance
and troubleshooting techniques.

Order BEN-3, 0nly ................. ... ... ... $5.95

Vol. 2: AM-FM Broadcast Operations

Worried about your 3rd-class ticket holders being able to
pass the FCC exam for Element 9? While the Commission
hasn’t yet released study data, it’s obvious that your operators
will be required to know more about studio and transmitter
equipment. This new operator’s handbook will help them
learn all they need to know.

Order BEN-2, only ....... ... . ... .. i, $5.95

Vol. 1: Television Tape Fundamentals

The only complete and up-to-date text on the subject. Covers
rotating-head theory, system requirements, video-signal proc-
essing, servo systems, operations, maintenance.

Order BEN-1, only . ...... . i, $5.95

LICENSE AND REFERENCE HANDBOOKS
by Edward M. Noll

First-Class Radiotelephone License Handbook

Truly a Broadcast Engineer’s handbook. In addition to nearly
300 Q & A’s on Element 4, contains 12 comprehensive chap-
ters on frequency assignments, duties and license requirements,
microphones, record and tape machines, studio and control-
room facilities, remote facililies, AM transmitters and antenna
systems, FM transmitters, monitor and test equipment, proof-
of-pe¢formance measurements, and television broadcasting.
New Printing contains added Appendices on FM-Stereo
Broadcasting.

Order BON-1, only .......... ..., $4.95

Second-Class Radiotelephone License Handbook

New printing! Now includes supplementary Q & A’s for Ele-
ments 2 and 3. Contains ALL the Q & A material needed to
pass the 2nd-Class Exam, PLUS six comprehensive text sec-
tions covering fundamentals, transmission characteristics, 2-way
radio services, station licensing and procedures, test equipment
and measurements, transmitter tuning and adjustment.

Order QAN-1, only ........... .. ... ... ... . ... ....

4300 W. 62nd Street, Indianapolis 6, Ind.

Send me the following books:

[ BEN-1

1 BEN-3 [] FREE Booklist

|

|

I

|

|

|

|

[ 0 BON-1
: 0 BEN-2 [] QAN-1
I

|

|

|

|

I

|

[0 BILL ME (I pay postage)

0% ....... enclosed. Send Postpaid.
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Cascade Amplifiers
(Continued from page 15)

a 10-db noise figure,

40 db gain,

and 40 dbmv max. output.
The output noise will be —59
plus 10 plus 40, or —9 dbmv. If
the input is gradually increased the
output level at which noise becomes
invisible will be about 40 db above
this, or 31 dbmv. If the level is in-
creased still further there will be
good pictures over the next 9 db,
but after 40 dbmv is passed over-
load will occur. This 9 db, the room
between noise and overload, is the
tolerance.

Application of Amplifier
Performance Curves

How are these ideas put to
work? Start with what is known
about a single amplifier (either
from measurement, or from manu-
facturer’s specifications):

1. Noise figure,

2. Maximum output (before over-
load), and

3. Operating gain.

Then there are questions to be
answered:

1. How many of these amplifiers
can be cascaded before the
noise rises so much and the
output falls so much that there’s
no room left between (zero tol-
erance)?

2. What kind of amplifiers will be
needed to go with 5 miles of a
given cable?

There are others. All are prac-
tical problems which determine the
importance of various amplifier
characteristics in system operation.
The curves are one way of showing
these relationships.

The graph in Fig. 5 is based on
two quantities: a 10 db noise figure
for one amplifier, and a 100 db
total loss for the entire system.
Horizontally, along the bottom of
the graph are shown possible values
of individual amplifier gain from 0
to 100 db. The number of ampli-
fiers required in cascade to give
100 db of total gain is shown at
the top (e.g., 1—100 db amps, 2—
50 db amps, 3—33 db amps).

Vertically, along the left side of
the graph are shown possible signal-
to-noise (S/N) ratios (in db’s) from
0 to 70. These correspond to pic-
ture appearance at the end of the
system, as indicated on the right.

Now look at the sloping curves.

BROADCAST ENGINEERING
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Television Center

(Continued from page 22)
must be provided with a front panel
sync selector.

The control rooms are only five
feet above the level of the studios
which may cause concern among
those who prefer “2nd story con-
trol rooms.” However, it is felt that
more intimate contact can be ob-
tained with the studio without sac-
rificing visibility. In addition, it puts
the director’s eyes below the light-
ing grid. Direct access to the studios
is provided.

Two announcer's booths serve
uus operation. One serves Master
vuutrol and studio one, the “local”
studio. The second booth is shared
by studios two and three.

An operations office is included
in the control area.

Studios

Studio One is 50" x 70 and with
a 25 ceiling. It is intended for
small productions such as news and
weather. (The news room is directly
down the corridor.) Studio Two is
60’ x 80’ x 25 and is used for
larger productions. Studio Three is
65 x 80 x 25 and has a perma-
nent 210 seat auditorium. The
stage area is large enough to per-
mit two small sets side by side, one
set and an orchestra, or one large
set.

Support Facilities

The talent dressing rooms are
immediately adjacent to studios one
and three. A wardrobe room and
lounge (“Green Room™) are avail-
able. A locker room for the stage
and shop crews is provided in the
same area.

A boiler room, stage lighting
equipment storage, janitorial sup-
ply, offices for the building engi-
neer and prop manager, hand prop-
erty room, scenery shop, machine
shop, mail and printing room, and
a men’s washroom are located
around the periphery of 7,800
square feet of scenery storage areas.

On the production level, the TV
master control room is flanked by
an area set aside for equipment
racks. Beyond this area is the elec-
tronics, or technical, shop. A storage
room for this shop is provided
directly across the hall. The oppo-
site side of the control area con-
tains a projection room with ample
space for four complete color film

October, 1963
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" for the new CONCERTONE 607

The new Concertone 607 is dimensionally constructed to make it an exact
replacement for the equipment you've been thinking of updating. But it’s
the same in size only. This surpassing tape recorder defies comparison,
really, Its features are fabulous and only a demonstration will prove’ to
you that its low price is not really a misprint. This is the high-impedance
model of the famous Concertone 605 with provision for plug-in impedance
matching transformers; precision plug-in head assembly, including four
precision heads; separate mike and line controls; professional connectors;
calibrated VU meters; delay memory control circuit; automatic:gldss tape
lifters (including electric cue feature}; sound-on-sound and:add:sound;
solenoid operated brakes; three motors; automatic rewind. See your
Concertone dealer, before you decide to replace or expand.

SERIES 90 PROFESSIONAL TAPE RECORDERS

Distinguished performer for the most

h critical professional. Exclusive Concertone ‘features such
as “Edit-O-Matic” for high-speed tape cueing and editing. Four heads; 3-motor
drive, including hysteresis synchronous capstan drive. Maximum in wide stereo~
mono versatility and automatic-remote capabilities.

CONCERTONE 400 COSMOPOLITAN

For people on the go...it's the Cosmopolitan
...combination tape recorder and AM radio. A ¢
versatile companion and co-worker for busines
and pleasure travels, Push-button operation
Accommodates 5" reels, 2 speeds. This
all-transistorized radio-tape recorder brings

you big recorder features in

precision-made miniature form.

for further
information
write:

AMERICAN CONCERTONE, INC.
A DIVISION OF ASTRO-SCIENCE CORP.
9449 W. JEFFERSON BLVD. ¢« CULVER CITY ¢ CALIF.
Export: J. D, Marshall International, 170 W. Washington, Chicago, Illinois

Circle ltem 29 on Tech Data Cord
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talk about high-reliability ?
HERE’S MORE PROOF!

h Y
“A year or so ago we ob-
tained from a local dis-
tributor several of your
diffused silicon rectifiers.
To the best of my knowl-
edge there has not been
a single failure of these

units, many of them op-
erating eighteen hours 3
each day.” &
/
£
v
Y —

“Recently, we wished to in-
stall more of these in place of
tube rectifiers and the local
supplier substituted a well-
known brand. One of these
substitutes lasted about one
week.”

The above letter was recently sent to
us by Mr. Lambert B. Howard, Chief
Engineer of WFIE-TV, Evanswlle
Indiana. It is but one more in a continu-
ous series of unsolicited testimonials
from users of highly reliable, perform-
ance-proved Solitron products.

Solitron manufactures high reliability
Solid-State Rectifier Tube Replacements
for broadcast receivers and transmit-
ters. Solitron also manufactures Solid-
State Hi-Voltage Assemblies (Solidpaks®)
and Noise Diodes (Sounvister®). Product
specifications/applications data and
price lists are available on request.

Solitron

INC.

DEVICES,
* 500 Livingston St. « Norwood, N.J.

Circle Hem 30 on Tech Data Card
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chains (onc camera, two film pro-
jectors, one slide projector per
chain). There is an editing room,
film vault, and four screening rooms
within the immediate area. Three
of the screening rooms are sepa-
rated by movable partitions and
can convert to one large room. A
TV tape work room and storage
room are also adjacent to the TV
master control room.

A film and TV tape office is lo-
cated near the above facilities serv-
ing also as receiving and shipping
point. This area is oversize and may
be used to provide additional film
storage space. A dark room, supply
room, and film processing room
complete the film department.

The news room is located be-
tween the film department and
radio studios. TV studio one, the
news studio, is sixty feet away. The
news film area is used to store, edit,
and preview news film. It has ac-
cess to the film processing room,
so film may be quickly processed
and edited. The projection room is
just across the hall. A “hot” news
film may then go from the news
film camera to “air” with little time
lost between departments. The news
film room is situated so that films
may be screened directly into two
offices allowing the commentator to
preview it with the least interrup-
tion to the preparation of his news-
cast. The news room has four of-
fices and a teletype room to supple-
ment the central writing area. Three
radio studios adjoin the news room
through double doors, enabling bul-
leting to be aired almost immedi-
ately.

Studios A and B are strictly
“news and music” studios. They are
about 10" x 12 and adequate for
very small groups. Studio C con-
tains control equipment so it may
also be used as a control room for
Studios A and B as well as the
capability of being used as a
“combo” room. Studio D is 20" x
22’ and can be used for small pro-
ductions; it has its own control
room. The area between the two
small control rooms is reserved for
equipment racks. A recording room
contains remotely controlled tape
machines; disc cutters are also pro-
vided. Radio master control has the
usual equipment and, if needed,
can directly control all studio
microphones.

wwWwW americanradiohistorv com

A lounge is provided for the
comfort of the announcers and
technical crew, with a locker room
adjacent.

The music, or record, library is
within a short distance of the TV
and radio control rooms. Audition
booths here are supplemented by
facilities in the above mentioned
lounge so that “deejays” may audi-
tion records in relative comfort.

An elevator, telephone equip-
ment room, rest rooms, and a lobby
are provided. The receptionist is
also the main switchboard operator.
The corridors are wide and provide
room to move large equipment.
Waist-high show cases may be used
to line the corridor walls display-
ing sponsors’ products and laymen’s
explanations of “How TV . . .”
Windows are used so the public
may observe the innards of the op-
eration.

The Office Level

On the office level one is greeted
by a plush business lobby which
leads to the executive suite consist-
ing of the offices of the president
and vice president, the executive
secretary, a conference room, a lav-
atory, closets, and a projection
booth; the latter may project into
either the conference room or the
president’s office. These two rooms
also have observation windows into
Studio Three.

The basic concept of the office
layout is one of a combined opera-
tion, i.e., the radio and TV sales
departments are combined under
one head. In this way, station poli-
cies throughout are uniform. Sec-
ondly, duplications are eliminated,;
thus making the building more
adaptable to an all TV installation
if desired.

The departments handling money
are all closely grouped. The ac-
counting office is convenient to the
traffic department, automatic data
processing, personnel, and purchas-
ing offices.

Sales is adjacent to promotion
and opposite traffic. Art is next to
promotion and has a small studio
for shooting of stills. This studio is
directly above the dark room allow-
ing a chute to be installed to expe-
dite the production of slides. The
engineering offices have ready ac-
cess to the production department,
so close cooperation may be
achieved. Programming and p.o-

BROADCAST ENGINEERING
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duction have a large area assigned
to them, as this is the business of
the telcvision center. Traffic and
continuity are within the same area.
Direct access to the production con-
trol rooms is available.

A large room is marked rehear-
sal. In lieu of that function, it could
be used as extra officc space, a
cafeteria, or a lounge and library.

Variations

If radio facilities are not desired,
that space may be used as a fourth
TV studio, probably a‘“news studio.”

The fact that there is no front
to rear corridor on the right side
of the building may seem like a
serious disadvantage. If the reader
considers the small amount of traf-
fic between these portions of the
building he will find the corridor
unnecessary. The corridor on the
left side has a ramp connecting the
levels (studio and production), al-
lowing equipment such as cameras
to be easily transported to the tech-
nical shop.

If requircments warrant it, the
addition of a basement below the
production level produces a true
split level facility. The talent dress-
ing area would be moved below the

roduction control rooms with stair-
ways leading directly into all three
studios. The boiler room, machine
shop, building crew dressing areas,
and telephone equipment room
<hould also be relocated in the

asement. The cafeteria and re-
hearsal rooms which were alternate
options can now easily be accom-
modated. There is sufficient room
for additional film vaults, dead file
areas and the like.

In the vacated areas above we
may now add a mobile equipment
garage and storage room (old boiler
room), a public coat check room
(old telephone equipment room),
and additional office space (old re-
hearsal area). The stairwell in the
production area has to be moved
5 away from the control room so
that it can be extended down to the
basement. The ramp in the hall
would be replaced by a double split
ramp.

In TV studio installations, as in
everything else, there is no per-
fection or ultimate. The proposed
design is the author’s attempt at
achieving, as closely as possible, the
unattainable. A

October, 1963

SEE the loud commercial...AVOID CITATIONS!
DETERMINE sideband and sub-carrier attenuation... AVOID CITATIONS!
MEASURE spurious radiation and other interference... AVOID CITATIONS!

Here, combined in one chassis, is a new Nems-Clarke high-reso-
lution spectrum display and receiver unit that gives the broadcaster
a complete picture of his operating frequency spectrum.

FM and VHF television channels are covered by a plug-in RF unit
continuously tunable from 54-260 mc. The FM spectrum is displayed
in segments of from 50 kc to 2 me. Crystal controlled marker pips at
+25 ke and + 75 ke provide precise horizontal scale alignment. Reso-
lution 3 ke. The SDM-520 also features an entire AM and FM audio
channel and front panel speaker.

SDM-520 is available from off-shelf delivery. Send for specifications
and new product data sheet,

For information write: Vitro Electronics,
919 Jesup-Blair Dr., Silver Spring, Md.,
A Division of Vitro Corporation of America

1o £LECTRON/ICS

NEMS-CLARKE—RECOGNIZED STANDARD IN BROADCAST EQUIPMENT
Circle Item 31 on Tech Data Card
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“Have
Batteries,
Will
Travel”

Waters “Little Dipper”

Transistorized Radio Frequency Dip Oscillator
Model 331

This fully transistorized, portable RF dip
oscillator performs all the functions of a grid
dip oscillator, an absorption wavemeter and,
with its built-in audio modulation, a signal
generator for field use.

™

The "LITTLE DIPPER" consists of: 1) a
stabilized MADT transistor RF oscillator
covering 2 to 230 mc in 7 overlapping, plug-
in coil ranges (each coil carries its own
linear calibrated frequency scaie), 2) a tran-
sistorized 1,000 cycle audio oscillator for
modulation, 3) a transistorized DC amplifier
and meter for detecting the dip. Power is
provided from four Size AA penlight batter-
ies within the stainless steel case.

Available at leading distributors. Net $129.75

AVAYA

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS

Q-Multiplier/Natch Filters « In-Line Coaxial
Switches o Grid Dip Meters « Dummy Load/Watimeter

Circle Item 40 on Tech Data Card
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NEW PRODUCTS

Test Point Jack

Sealectro Corp., Mamaroneck, New
York, announces the development of a
test-point jack designed for application
where beneath-chassis space is extremely
limited. Featuring a stamped beryllium-
copper contact with a short extension
below the bushing. the unit will mate
with an .080” (2.001") diameter probe.
The bushing, which is manufactured
from Teflon, is available in any of the
ten EIA colors for color-coded chassis
test areas. Fast insertion into a pre-
pared chassis hole is facilitated with the
use of a new insertion tool also avail-
able from Sealectro.
Circle Item 50 on Tech Data Cord

“Indicator’’ Soldering Iron

Electronic Ideas, Inc., Wyncote, Pa.,
manufacturer of the Sidco Kiss’n Cool
pencil-type soldering iron (patented), an-
nounces what is believed to bhe the
world's only soldering iron with a “built-
in” light indicator. According to the
manufacturer, a tiny lamp, built into the
handles. gauges tip temperature and
wattage. The lamp burns brightly on 30
watts and dimly on 40 watts. An added
safety advantage is being able to tell
when the iron is hot (when the lamp is

Jit), thus preventing serious burns to
workers and possible fire damage to
property. The new soldering iron, called
the Sidco “Sentry” (model KC 1200B).
is made of special heat stabilized Nylon
—it will not crack or break (if dropped)
—is boilable, dust repellent. A self ad-
justing spring socket holds tips in per-
fect contact. The iron handle comes in
blue with a 6 ft. long grey cord and
lists for $2.50 each.
Circle Item 51 on Tech Data Card

Omnidirectional Base Station
Antennas

A line of low-priced omnidirectional base
station antennas for two-way communica-
tions in the 150- and 450-mc ranges has
been introduced by Mark Products Div.,
Dynascan Corp., Skokie, Ill. The line
consists of half-wave dipole radiators fed
in phase with RG-8A/U cabling har-
nesses. The colinear elements are en-
capsulated in cellular-core plastic to per-
manently isolate the antenna from the
effects of weather. The number of fed
elements and the spacing between stacked
elements determines the gain. VSWR is

Sméa Precision Antennas

* OFF-THE-AIR PICKUP —FM or TV
* LOW POWER UHF, VHF TV TRANSMITTING
* STL AND TELEMETERING ANTENNAS

Engineered to meet rigid FM and TV station specifications,
and to endure the tests of weather and time.

Built to your specifications by

SCALA RADIO CORP. :'rwwicscoro

VA 6-2898

Circle Item 38 on Tech Data Card
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Get a top job in hroadcasting ...

A First Class
FCC License

-x.ar Your Money Back!

b

Your key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here’s why:
Our training programs will quickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!
You owe it to yourself, your family, your future to get
the complete details on our “proven effective” Cleve-
land Institute home study. Just send the coupon below
TODAY. There’s no obligation.

MAIL CaOUPON TODAY FOR FREE CATALOG

Cleveland Institute of Electronics

1776 E. 17th St., Dept. BE-11
Cleveland 14, Ohio

How to Succeed

Please send FREE Career Informa- n E|eCtl‘0nics

tion prepared to help me get ahead in
Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST —~
D Electronies Technology D First-Class FCC License
D Industrial Electronics [ Electronic Communications
[] Broadcast Engineering O

other

Your present occupation,

Name, Age.
(please print)

Address

City. Zone State.

Accredited Member National Home Study Council

= " =" = v = vm e . A8 A e -
< v T e e - - = = = = = - —— !

(3,
N

ENGINEERS' TECH DATA SECTION
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85,

86.

87.
88.

89,

90.

AUDIO & RECORDING EQUIPMENT

AMERICAN CONCERTONE—Brochure has specs and photos
of full line of tape recorders for professional applications.

AUTOMATIC TAPE CONTROL—Fact sheet on expandable
broadcast aqutomation system.

BROADCAST ELECTRONIICS—Full line of cartridge equip-
ment listed in set of spec sheets, includes recorders, players,
racks, and accessories.

BURGESS BATTERY—Catalog sheet describes test-tape as-
sortment for home recorder tests.

CROWN—Brochure covers seven distinct series of profes-
sional tape recorder/reproducers.

DYMO INDUSTRIES—Brochure describes
and tape kit

FAIRCHILD RECORDING-—6-page catalog lists professional
sound equipment.

Tapewriter tool

3M Co.—Specifications for physical and magnetic properties
of Scotch protessional tape line is listed in three brochures.

VIKING—Set of bulletins describe line of professional car-
tridge decks and heavy-duty reel-to-reel tape transport.

COMPONENTS & MATERIALS

AMPEREX—Condensed tube catalog lists line of special
purpose tubes, and tubes for receiving equipment.
CORNELL-DUBILIER— Wall-mounted selector chart lists sev-
eral different ceramic capacitors for commercial, industrial,
and other applications.

CENTRAL TRANSFORMER—Eight-page brochure contains
technical data of interest to engineers and technicians; in-
cludes design data.

ELECTRO-VOICE—Product catalog listing line of micro-
phones and loudspeaker systems for commercial and high
fidelity applications.

ERIE RESISTOR—Two-page bulletin contains data on line
of miniature ceramic trimmers, designed for point-to-point
wiring.

GREENLEE—Bulletin describes relay socket hole punch.
KURMAN INSTRUMENTS—Bulletin on line of magnetically
shielded, dry reed relays describes various models.
LAFAYETTE RADIO—General product catalog lists all types
of electronic gear.

LAMTEX/KOPPERS—Brochure on new reinforced plastic for
material/design discusses applications.

MECTRON Co.—l2-page catalog describes coaxial trans-
mission lines and dehydrators; includes rough-in dimensions
for fittings.

MILO—Bulletin lists several manufacturers’ lines carried
by distributing companies.

ROBINS—Catalog describes Cannon XL connectors for audio
applications.

ROTRON—Four-page catalog contains information on com-
pact fans for cooling, heat directing, and ventilating.

SYLVANIA—Booklet describes line of pencil tubes.
THOR ELECTRONICS — Electronic tube and semiconductor
purchasing guide lists types and prices.

TOPFLIGHT CORPORATION—Six-page color brochure cov-
ers line of pressure-sensitive identification labels: includes
planning guide.

POWER DEVICES

SECO—Four-page catalog describes Vari-Volt units for con-
trol of lighting, heating elements, and AC/DC motors up
to 15 amps.

BROADCAST ENGINEERING
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91,

92.

93.

94,

95.

36.

97.

98.

99,
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102.
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104.

105,

106.

107.

108.

109.

110.

111,

112.

113.

114.

115.

RADIO & CONTROL ROOM EQUIPMENT

ALTEC-—Folder contains information on line of speech input
equipment for recording and broadcast studios.

AUTOMATIC TAPE CONTROL—Brochure describes a simple
automatic system for programming.

CONTINENTAL ELECTRONICS — Brochure describing high-
level plate modulation, 50-kilowatt shortwave transmitier
included photos and specs.

GATES—Brochure listing audio conirol consoles contaxins
features of each.

McMARTIN-—Brochure describes RF amplifier for use with
remote operated FM frequency and modulation features.

TURNER—Specification sheet describing Model 220A broad-
cast lavalier microphone includes application data.

STUDPIO & CAMERA EQUIPMENT

BLONDER-TONGUE — Brochure covers broadcast
viewfinder vidicon camera.

BOSTON INSULATED WIRE—Catalogs on connectors for
British cameras, and catalog listing cameras cables for U. S.
and British built equipment.

KLIEGL BROS.—Descriptive sheets cover studio-type light.
ing equipment.

HOUSTON FEARLESS—Eight-page brochure describes micro-
film processing and applications.

RCA — Catalog listing broadcast type microphones, and
microphone selection guide.

quality

SHURE—Product bulletin on studio lavalier microphone.

TELEVISION ZOOMAR—Illustrated catalog sheets cover line
of lenses for image orthicon and vidicon broadcast tele-
vision cameras.

TELEVISION EQUIPMENT

ELECTRONICS MISSILES AND COMMUNICATIONS—Trans-
lator brochure entitled “Does Your Community Suffer From
Weak TV Reception?”

FAIRCHILD — Short form catalog of Dumont oscilloscopes,
oscilloscope recording cameras, pulse generators, probes,
and accessories lists wide line.

GENERAL ELECTRIC — Characteristics and operating data
for five types of television broadcast image orthicons are
given in brochure.

TEST EQUIPMENT & INSTRUMENTS

DELTA ELECTRONICS—Technical bulletin describing use of
OIB-1 operating bridge for matching and measuring direc-
tional antenna system.

GENERAL MICROWAVE — Bulletin contains features and
specifications of Model 350, National Bureau of Standard
type A-T voltmeter.

HICKOK—Eight-page brochure describes professional oscil-
loscopes and plug-in preamplifiers.

INSTRUMENTS SYSTEMS—Catalog describes test equipment
for magnetic measurements; portable and laboratory gauss-
meters, ballistic fluxmeters, and magnet standards.

TELEMET — Brochures describing monoscope generator
Model 1510BR, and solid state effects generator Model 3801
give features.

TRANSMITTER & ANTENNA DEVICES

BAUER—Specification sheet on Model 720 Broadcaster car-
rier current transmitter discusses application.

CO.EL. — Catalogs describe broadband dipole antennas,
UHF slot antennas, filters, and diplexers.

JAMPRO—Reprints of article "Effects of FM Antenna Sys-
tem VSWR on Stereo Separation,” include degradation chaurt,

TURNER—Two brochures describe 10 and 20 KW FM trans-
mitters.

QOctober, 1963

Now Availublo!

B.l.W. manufactures and supplies Television
Camera Cables, Connectors, and Cable Assemblies
for Marconi, E.M.1., Pye, R.C.A., General Electric,
Grundig, Fernseh, and Dage Commercial Broadcast
and special application television cameras and mic-
rowave relay equipment; Audio, and Coaxial Cables
precision manufactured to Network color broadcast
specifications.

In addition, B.].W. makes camera cables and
connectors with mating English pins and threads for
use with British Broadcast Cameras incorporating
stranded, color coded and Nylon jacketed conduc-
tors, option of Neoprene or Plastic outer jacket, and
watertight repairable connector terminations.

Cables are supplied in 50, 100, and 200 foot
lengths or cut to your requirements. Also offered
are connectors as desired, right angle connectors
and wall mounts.

B.LLW. manufactures the widest variety of televi-
sion camera cables in the world. Since manufactur-
ing the first cables for R.C.A.’s introduction of tele-
vision at the 1937 New York World's Fair, B.l.W.
has pioneered in the development of television
cables for studio, color, outside broadcast, military
and industrial applications, including reactor
monitoring.

Superior Cable Construction — Signal leads are
grouped to minimize cross-talk. Crush resistant,
rope-lay configuration with resilient neoprene jacket
makes B.I.W. cable superior in handling character-
istics and resistant to sharp edges, studio rolling
stock and weathering. Camera operators report that
pliable B.l.W. cables permit smooth, easy camera
motion without twisted or kinked cables.

B.L.W.'s service department wil! repair your dam-
aged T.V. cables.

Send for complete information, or let us know
your specifications and requirements for quotation.

BIW

Main Office and Factory
71 Bay Street, Boston 25, Muss.
Telephone: C(Olumbia 5-2104

“Designers and makers of
Specialty Cables since 1905

BOSTON INSULATED WIRE & GABLE COMPANY

Canadian Factory
Boston Insuloted Wire &
Cable Co., Ltd,

118 Shaw 51, Hamilten,
Ontario, Canada
Telephone: JAckson 9-7151

Circle 1tem 44 on Tech Data Card
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Professional Services

¢ SYNCHRONOUS MAGNETIC FILM
RECORDER/REPRODUCER

e MAGNETIC TAPE RECORDERS

e NEW—THE portable MINITAPE syn-
chronous 13 1b., battery operated
magnetic tape recorder for field re-
cording.

THE STANCIL-HOFFMAN CORP.

845 N. Highland, Hollywood 38, Calif.

Dept. B HO 4.7451

JOHN H. BATTISON & ASSOCIATES
CONSULTING RADIO ENGINEERS
TV-AM-FM & Microwave Applications and
Installations
Specializing in all forms of communications
engineering.

422 Washington Bldg. Washington 5, D, C.
Phone ST 3-3484
Establishea 1954

Classified

Advertising rates in the Classified Sec-
tion are ten cents per word. Minimum
charge is $2.00. Blind box number is 30
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 s
used and no longer owned by the manu-
facturer. Display advertising must be
purchased in such cases,

EQUIPMENT FOR SALE

Commereial Crystals and new or replace-
ment crystals for RCA, Gates, W. E,
Bliley and J-K holders; regrinding, re-
pair. ete, BC-604 crystals. Also A. M.
monitor service. Nationwide unsolicited

BACK ISSUES

AVAILABLE

ORDER NOW WHILE THEY
LAST...ONLY $1.00
EACH

January '61 thru December '61
lexcluding April)

January ‘62 thru December ‘62
(excluding February)

January ‘63 thru May ‘63

[excluding June)

. T T T T = I
| Broadcast Engineering |
| 4300 W. 62nd St. |
| Indianapolis, Ind. 46206 |
| Please send me back issues circled below: :
| 1961 [
| Jan. Feb. Mar. May June July

l Aug. Sept. Oct. Nov. Dec. I
[ 1962 |
| Jan. Mar, April May June July l
| Aug. Sept. Oct. Nov. Dec. |
[ 1963 |
' Jan, Feb. Mar. April May July |
| ] Please bill me l
| 7 Check or money order enclosed :
{ Name. |
| Firm ||
'[ City. State. '

testimonials praise our products and fast
service. Eidson Electronic Company, Box
96, Temple, Texas. 9-61 tt

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

-63 5t

GOVERNMENT SURPLUS, NEW 10 CM.
WEATHER RADAR SYSTEM—Raytheon,
275 KW peak output S band. Rotating
yoke P.P.I. Weather Band 4, 20 and 80
mi., range. Price $975 complete. Has
picked up clouds at 50 mi. Wt, 488 lbs.
Radio_Research Inst. Co. 550 5th Ave,
New York, New York. 8-63 6t

Single man, seeking association radio, re-
cording studio, etc., wherein fine record-
ing, sound, and test equipment will be
asset. Ampex, Neumann, Pultec, Fair-
child, MacIntosh equipment. Hewlett-
Packard test instruments. Studied music.
accoustics, electronics on university grad-
uate level. Yeares of practical experience
remote. studio, high-quality P. A. Write
for details. Prefer Tidewater section of
Virginia; family home Mathews County.
Self-employed Ohio fifteen years. Want
to work WITH. not FOR! Willing to ex-
pand facilites if necessary. Write Broad-
cast Engineering, Dept. 101.

MICROWAVE ANTENNAS. Parabolic, 6
foot dia., Andrews, Spun Aluminum. 1700-
2400 MCs Complete with mounting
bracket, Di-pole  de-icres, etc. Unused -
Crated - Cheap. One Hundred Available
Sierra-Western Electric 1401 Middle Har-
bor Road, Oakland, Calif. Tele. 8320_%422;{
10-

CHIEF ENGINEER looking for parma-
nent job in Florida area. Many years
experience in installations, directionals
high power am & fm. Write Broadcast
Engineering, Box 103. 10-63 1t

Established California antenna manufac-
turer is looking for aggressive sales man-
ager. Applicant must have demonstrated
at least 5 years of bhroadcast equipment
sales background; have knowledge of
technical broadcast equipment; progres-
sive upgraded sales abilty; plus admini-
strative abilty in past positions. Our ap-
plicants personal life, must stand investi-
gation. This new position will require
permanent residence in California with
some light traveling. This is a top man-
agement position requiring mature think-
ing. experience and qualifying back-
ground. We offer growth. salary plus
commission to right man, besides fringe
benefits. Send complete resumé with re-
cent photo. Write Broadcast Engineering.
Dept. 102. 10-63 1t

PROMPTING EQUIPMENT. Used one,
two and three prompter packages. Full
one yvear warranty. Limited quantity.
TELESCRIPT CSP Inc.. 155 W, 72nd. St.,
New York 23, New York. 10-63 2t

REAR SCREEN PROJECTORS. Used No.
7000 313x4” R.S.P. 70 slide capacity, 15
sec. fast slide changer, remote control.
Taken in trade on new Dual Head R.S.P.
Full one year warranty. Limited quan-
tity. TELESCRIPT CSP, Inc., 155 W. 72nd.
St.. New York 23, New York. 10-63 2t
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For “Beeper" Leveling, Studio

Intercoms, Paging, PA., Cue Amplifiers, etc.
AUTOMATIC GAIN CONTROL AMPLIFIERS

BRAND REW government surplus. Highest quality.
Compongnts well overrated. No electrolytics. Full
schematic clearly printed on bottom plate. Oper-

95

ating power 107120 VAC, 50-50 cys. TYPICAL SPECS-INPUT LEVEL:-20 to+ 10 dbm for out
put constant within 2 db, or with a ‘simple modification,-40 to -10 dbm. POWER OUTPUT-full
4 watts. INPUT 7: 75, 150, 300 or 600 ohms balanced. OUTPUT Z: 200 or 600 ohms C.T.

FREQUENCY RESPONSE- within 2 db 200-5000 cps. Gives excellent voice quality. NOISE AND
HUM-down 50 db below full output. TUBES- 1 ea., 5Y3, 6H6, 6SJ7, 6SK7, and 6V6. Amplifiers
arranged for plug in mounting. If desired, they can be remounted on rack panels (2 per panel )
and plugs replaced with barrier strips.{No rack sheives available at this time) Input and output
also appear with insulated phone jacks on front panel. This type currently in use at stations in-
cluding the top rated San Francisco radio station. TERMS-19.95 each...Cash, check or money
order, shipped freight collect, F.0.B. Limited quantity. Price subject to change without notice.
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Improved RCA Image Orthicon RCA-5820A

This RCA Image Orthicon is recognized as an ex-
ceptional all-purpose type for studio or remote use.
It features microscopic gun alignment, gold-plated
grids, and pre-tested mesh to assure reduced micro-
phonics.

A leader in TV Camera Tube development since the
early days of television, RCA today offers a complete
line of Image Orthicons for black-and-white and color.
SEE YOUR AUTHORIZED DISTRIBUTOR OF RCA BROADCAST TUBES.

The key to telecasting’s highest performance uni-
formity from tube-to-tube is RCA-5820A, the Image
Orthicon respected as ‘'standard’ of the industry.

On every major characteristic by which TV pictures
are measured, RCA-5820A is quality assured. If you
use RCA-5820A, you can get another like it with com-
plete confidence. How can you be sure? Each and
every RCA-5820A is tested and rated in three differ-
ent cameras and given a final, thorough operational
check prior to shipment!

The excellence you buy in today's RCA-5820A
includes: High signal-to-noise ratio, uniformity of
signal output and background, high sensitivity and
improvements in resolution capability.

RCA ELECTRONIC COMPONENTS AND DEYICES

The Most Trusted Name in Television

For name and address of your local distributor write or call your. nearest RCA Distributor Products Sales Office~New York, N. Y.: 36 W. 48th St., MUrray Hill 8-7200; Needham
Heights 94, Mass.: 80 A"’ St., Hlllcrest 4-8480; Washington 7, D, C.: 1725 /K"’ St., S.W., FEderal 7-8500; Atlanta, Ga.: 134 Peachtree St., N.W., JAckson 4-7703; Cleveland,
Ohio: 1621 Euclid Ave., CHerry 1-3450; Chicago, lll.: Merchandise Mart, 467-5900; Dallas 7, Texas: 7901 Carpenter Freeway, MElrose 1-3050; Kansas City 14, Mo.:
7711 State Line, EMerson 1-8462; Los Angeles 22, Cal.: 6801 E. Washington Blvd., RAymond 3-8361.
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