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— first choice

of those who
demand the best!

Solid
State

CONTROL CENTER
FOR SERIES 800, 1000
AND 1400 MODELS

DOUBLES

former performance

Quarter-Track Record/Play Data

ips db cps s/n
7-1/2 +2 50 — 30,000 56db
3.3/4 +2 30 — 20,000 52db
1-7/8  +3 30 — 16,000 50db
15/16 + 30 — 10,000 48db

The most complete recording instru-
ments ever designed for stereo use.
Audio circuity, £1/4 db from
10-100,000 cps; extended range,
5-500,000 cps. Plug-in circuit modules
are printed on epoxy and gold plated.
Engineered to space craft reliability.

THE HALLMARK
OF CROWN —
SUPERLATIVE
CRAFTSMANSHIP
THROUGHOUT!

INDIVIDUAL PERFORMANCE
RECORD SUPPLIED
WITH EACH CROWN

WRITE DEPT. BE-10

Conourr

—_——— l‘NTERNA“T_‘I'ON»AYI.'
1718 Mishawaka Rd. ¢ Elkhart, Ind:
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Han§ onto your audience

—even when it's in fringe areas with those tiny transistor sets or in autos. Use the AUDIMAX® automatic fevel 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 collect or write Professional Products, CBS Laboratories,
a division of Columbia Broadcaéting System, Inc., High Ridge Road, Stamford, Conn. % LABOR
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@AMPEX CORP. 1963

What portable VTR kicked around the world a year and came back as good as new? The AMPEX

A test model never has a moment's peace. This
one—the forerunner of our VR-660—was bumped,
bounced, dropped and banged on four conti-
nents. By experts. But when it came back there
was only one thing we had to do to get perfect
performance: plug it in. And there's good reason
for that. The backbone of the Ampex VR-660 is a
single, unit-designed casting at the center of the
machine. Every assembly that has anything to do
with tape movement or position is mounted to it
(so all critical tolerances can be referenced to a
common surface). This top plate is all important,

that's why we make it out of the most rigid, rugged
cast aluminum available. Without that strength
in the center, the VR-660 would be just another
portable. With it, it's the most rugged little VTR
that ever joined a mobile unit. Weight? 96 Ibs.
Price? just $14,500. For complete information
call your Ampex representative. Or write the only
company providing recorders, tape and core
memory devices for every application—as well
as Marconi television cameras and accessories:
Ampex Corporation, 401 Broadway, Redwood
City, Calif. Term leasing and financing available.
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November, 1963

7


www.americanradiohistory.com

star
your audience
never

SeeS. but you know the importance of the camera-
man to the success of any show...and the importance of the camera mount
to his dexterity and skillful performance. That's why the vast majority of
stations choose Houston Fearless equipment. [J A wide range of acces-
sories, from camera heads and tripod/dollies to.motor-driven pedestals,
provide complete camera maneuverability. Whether you operate a small
station or produce big network shows, there’s a Houston Fearless model to
meet your particular requirements. Circle number below now for catalog.

&
WESTWOOD DIVISION }I‘ HOUSTON FEARLESS CORPORATION

11801 West Olympic Blvd., Los Angeles 64, California
Circle ltem & on Tech Data Card

It seems that a correction was over-
looked, Harry; thanks for advising
us.—Ed.

DEAR EDITOR:

Recently, the management of CHWQO
Radio deemed desirable the operation
of our station on a 24-hour basis. The
preference was to do so without the
attention of an operator. However, they
did concede that prepared programs, if
undated, could be repeated occasionally.

We have come up with a simple,
foolproof, yet inexpensive means of ac-
complishing the 24-hour schedule tech-
nically, and feel that a description may
be of interest to readers.

Our three Ampex 351 tape machines
are operated sequentially, from number
1 through 3, to avoid involvement in
start-and-stop functions. Tapes were pre-
pared on ten-inch Fiberglas reels, em-
ploying the .5-mil Mylar type to obtain
two hours of total playing time per
machine. The tapes were timed with a
stop watch and cut to lengths of exactly
two hours. Next, the end of the first
five-minute segment of each was marked
with about 12 inches of leader.

The machines were modified with the
addition of a second miniature switch,
mounted behind that already present on
the take-up tension arm shaft. This
switch, which has n/o contacts, was
wired in series with a switch on the
console and the remote start facilities
of the next machine. Thus as soon as
the end of the tape drops from the sup-
ply reel of the first machine the second
will start (if the switch console is closed).
This process could continue until the last
remote input (or last tape transport) was
passed.

The tapes are prepared by a staff
announcer at his leisure. He records
exactly one hour and fifty-five minutes
of program on the tape, starting imme-
diately following the leader and stopping
just before the tape drops from the
supply reel.

The night man, just before leaving the
station at midnight, completes the tape
by recording a newscast and commer-
cial (if required) on the first five minutes.
It is essential to use a stopwatch to pre-
vent the possible erasure of the program
material. The same recording may be
used many times, by replacing the news-
cast and commercial before each playing.

When the morning operator arrives to
begin his shift, he simply opens the con-
sole switch, completely disabling the
automatic functions.

This system must, understandably, be
approved by the FCC—or in our case,
the D.0.T.—and must be combined with
a failure alarm. It is advisable to incor-
porate a building-entry and control room
fire alarm. We intend, after D.O.T. ap-
proval, to terminate our alarm system
in the offices of the local telephone
answering service.

A. K. Weitzel
Director of Technical Operations,
CHWO Radio, Ltd., Oakville,
Ontario, Canada.

An interesting system indeed, Mr.
Weitzel; we hope you will advise us of
your progress. How about it readers,
any comments or suggestions?

BROADCAST ENGINEERING
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Now...new EASTIUAR Sound Recording Tapes!

Stop!

Accidents will happen!
New DUROL Base pro-
vides extremely high ten-
sile and yield strength,
yet should equipment
failure take place, the
tape will break clean
without stretch. As a re-
sult, splices are made
easily, quickly—with min-
imum program 1oss.

Look!

New "'Lifetime Coding!”
... Your assurance of
highest quality! A per-
manently printed legend
continuously repeated on
the back of all new
EASTMAN Magnetic
Sound Recording Tapes
(1) identifies Eastman
Kodak Company as the
manufacturer; (2) pro-
vides a convenient means
of indexing tapes,
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C(OLOR RECORDING
AT THE NETWORKS

Photo courtesy 3M Company, St. Paul, Minn.

There’s a rebirth of the blues—and the greens and
the reds and the yellows—in the air. . . .

* NBC, the prime mover of color television, has again
increased its color prime-time hours.

* ABC has broadcast its first color special.

* CBS has aired its first color show in three years.

* And more than 30 major advertisers have color
spots in network programming.

And the technique that’s making all this possible is
video tape recording. It is astounding how important
this system has become. Roughly 55 per cent of NBC’s
color fare is transmitted via the two-inch wide mag-
netic tape that “freezes” both picture and sound for
immediate playback without processing. Certain of
ABC’s color documentaries will be on tape.

The lion’s share of color telecasting is at NBC; dur-
ing most weeks, color will account for more than three-
fourths of the network’s nighttime (7:30 PM to 1 AM)
programming. NBC has equipped 11 of their 13 net-
work studios for color, and there are 16 color film
chains. Despite the new studios, NBC would not be
able to handle so many color shows if they didn’t
video tapc them.

Taping color shows in advance takes the pressure
off the network’s studios, as the shows can be recorded
at hours convenient to the program schedule and the
talent. For example, most live-type specials—such as
the Hallmark shows—are taped during the summer
when the stars are available.

Because a taped program is “in the can” doesn’t
mean that it will play back with a canned look. On

12

Cover Feature —A summary of
the current trends in color video

broadcasting and recording.

the contrary, it maintains the “liveness” and sponta-
neity of live television with the added benefit of special
effects that cannot be done live. And these are instant
special effects, as video tape does not have to be sent
out for developing or printing. Upon completion of
shooting, both picture and sound are ready for trans-
mission. This immediate playback feature of video tape
makes it possible to correct takes while the cast and
crew are still assembled.

No special video tape is required to record in color.
The tape is the same as that used for black and white.
However, accessory equipment must be added to video
tape machines to record or play back in color.

NBC, New York, has 25 video tape recorders, 20
of which are equipped for color. All 16 of the net-
work’s video tape recorders at NBC’s West Coast
studios in Burbank are color-equipped.

Another reason NBC records so many of its color
shows on video tape is that tape provides editing flexi-
bility. They can do a show employing stop and go
motion picture technique. In one series, more than 20
hours of footage a week is boiled down for a typical
one-hour show. The video taping is done in only two
12-hour days. It would take a full week to obtain the
equivalent footage on film.

Network line costs are reduced by providing the
West Coast with video taped shows which are fed out
of NBC Burbank rather than over the network from
New York. This amounts to an appreciable saving in
view of the fact it costs NBC $2,800 per hour to
transmit shows to the West Coast.

Bob Daniels, head of NBC’s video tape operations
in New York, recently pointed out that he also finds
video tape valuable for fast delivery of color commer-
cials. “Wc recently taped a Dodge commercial, using
stop and go film technique, in four hours plus another
1%¥% hours of editing,” he said. “The commercial was
aired the following day. With film, it would have taken
at least two days to get rushes back and probably an-
other week to get answer prints and lab work done.”

NBC’s affiliates—and other stations, too—are lean-
ing heavily on video tape for local color shows and
commercials. For instance: WNBQ, Chicago, counts
more than 15 local advertisers currently using color
commercials, most of which are produced on tape by
the station.

CBS has 152 affiliate stations around the nation
equipped for color. There are 136 ABC-affiliate sta-
tions equipped for color and 194 NBC affiliates are
so equipped. Thus, a total of 482 stations in the U. S.
are equipped to transmit color. A

About the Cover

George Merrill, operations supervisor at NBC affiliate
KSTP-TV, Minneapolis/St. Paul, checks color fidelity by
playing back a video tape recording of the “Tonight” show
taken off the network line,

BROADCAST ENGINEERING
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NOW

IN 5 SIZES
UP TO

5 easy steps
for assembly
of connector
to Heliax
Flexible
Coaxial Cable

HELIAX is now available in a b inch
size, auumy w wie range of applications of this low loss,
flexible coaxial cable. Produced in continuous splice-
free lengths. Type H9, 5" HELIAX is ideally suited for
high power installations to 826 kw peak power, fre-
quencies to 950 Mc.

Available in 38", 78", 198", 3" and 5” sizes, there is
a HELIAX RF cable system, including fittings, from one
source to meet your requirements. Write or call your
Andrew sales engineer for complete information.

Cut H

squarely. :
wmie gasnct and clamping
'body to outer conductor.

eliax
Assem-
amipe

flaring.

Jut outer con- |
uctor with a tin

Flare outer con-
juctor back
.. facilitate 90° l agamau wie Clamping body. I wveusr wonductor,

Assemble inner
connector to the

Assemble flare
ring, O ring, an-

wivs wwwwddtor. Thread outer
body onto clamping body.
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941 E. Marylind
Claremont, Calif.
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TORONTO:
606 Beech Street
Whitby, Ontario
MOhawk 8-3348
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Glibert 5-2500
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BOSTON:
P. 0. Box 296
Westwood, Mass.
DAvis 6-6500

DALLAS:
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AUDIO LEVEL DEVICES

Previous parts of this series have
covered limiters, averaging devices,
and compressors. To round out the
survey of level controlling devices
for audio, this part will discuss fea-
tures and operating principles of
some available equipment not fall-
ing into the other categories. These
are devices which employ a combi-
nation of systems, or approaches
not yet considered.

Background Noise
Problem

The peak limiter is effective in
preventing overmodulation by in-
stantancous peaks, while permitting
a high average level of modulation.
The compressor, or averaging de-
vice, furnishes that high average
level by compressing and expanding
even the wide amplitude variations
typical of nontechnical announcer/
operators. However, by using an
average-level device to drive a lim-
iter, a station is highly vulnerable

*Broadcast Consultant,
Michigan City, Ind.

by Thomas R. Haskett* — Part Four.

Concluding the series with a survey

and description of specialized instruments

for controlling audio levels.

on one point. During program
lapses—pauses in announcing, dead
track on ET’s and LP’, and dra-
matic scenes in TV films—the
gain-controlling devices raise the
gain and the listener hears back-
ground noise, surface scratch, film
noise, and other disturbances. De-
pending on the type of program-
ming, and time constants in the
compressor, this can be a serious
detriment to a clean - sounding
signal.

Solution

Since background noise isn’t de-
sired, it must be suppressed. How-
ever, an electronic device can’t dif-
ferentiate between signal and noise
—or can it? If a fair signal-to-noise
ratio is maintained, say 10 db be-
tween program low levels and re-
sidual room or surface noise, then
this would be a valid basis for de-
signing such a circuit. Such is, in-
deed, the basic premise on which
four manufacturers have developed
devices to prevent background noise
from being unduly amplified.

Though by means exactly alike, the
units discussed below share this
common function — they suppress
background noise.

CBS “Audimax”—There are ac-
tually four models in the Audimax
series. The prototype is Audimax I
(Model 440), and its operation is
ilfustrated in Fig. 1. Note that the
main-signal channel is a variable
gain circuit, V3 being a variable-
gain controlled stage, and V4 the
output stage from which level infor-
mation is taken. Detector 1 feeds
output-derived voltage to a memory
unit, from which the comparator ex-
tracts information about program
content for the preceding 10 sec-
onds. Detector 2 has no memory,
feeding its output-derived voltage
directly to the comparator. The two
detectors are differently weighted,
hence they feed different informa-
tion for the same signal-output
voltage. The comparator decides
whether to hold or alter gain,
and executes this decision by chang-
ing the bias voltage to the con-
trolled stage (V3).

INPUT
LEVEL +10
INPUT ’\ g ;%
V3 v OUTPUT GAIN CONTROL
r % g db RANGE N D
&= PN\
]
1
GATN METER 10 5 .
INPUT dom Al 8
i { COMPRESS|ON
|
|
MEMORY !
COMPARATOR DET. 2
ouTPUT
S . A dbm EXPANSION SLOPE
]
] ]
5 THRESHOLD i
]
: 2 1 AUDIMAX
! LTIONLY)
| '
3 ]
I I

INPUT dbm

Fig. 1. Block diagram of CBS Labs "Audimax™ equipment.
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Fig. 2. CBS "Audimax" gain platform and transfer curve.

BROADCAST ENGINEERING


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

to Fig. 5). Most programming con-
sists chiefly of balanced-frequency
audio signals, as at (a). While some
signals are present throughout the
spectrum, most speech and music
fundamentals lie in the middie
range (roughly 500 to 3000 cps).
Since the middle-range signals pre-
dominate, they are the loudness-
causing, and therefore gain-con-
trolling elements. The high fre-
quencies add sparkle and brilliance,
but their amplitude seldom rises
above that of the middles. Pre-
emphasis was designed to take ad-
vantage of these conditions by
boosting the highs to provide a bet-
ter signal-to-noise ratio, as shown
at (b).

Suppose keys are jingled, lips
are smacked, or someone whistles
—the result is something like (c).
Here the highs are extremely loud,
and when pre-emphasized at (d),

Specialized Devices

{A) Balanced freq. before pre-emphasis.

(B) Balanced freq. after pre-emphasis. (E) Signals of (C) after circuit, but be-

(€) Hi-level, hi-freq. before pre-emp. (F) Signals of (E) aofter pre-emphasis.

(D) Hi-level, hi-freq. after pre-emp.

fore pre-emphasis.

Fig. 5. Effects of the Fairchild Conax" on signals of various frequency content.

they either cause undesirable low-
frequency limiting or overmodula-

19" Rack Space

Heig Depth Price  Model
$495.00 CBS 440
Audimax |
3 12%”  s595.00 CBS 441
Audimax 1
s25.00 CBS 443
Audimax Il RZ
37 &%"” 125.00 CBS 442
8%” 8" 349.00 Gates
M-5546
Leve! Devil
+1.0 db Below Yes 3" ——  290.00 Ron 40A
30 to 1.0% Gate
15,000 cps Amplifier
Flat Beiow Round can 125.00 Fairchild
(passive 03% No 27%” dia. 661
circuit) 3%” long Auto-Ten
330.00 Fairchild
Conax 600
5Y” 917 375.00 Fairchild
Conax 601
495.00 Fairchild
Conax 602

November, 1963
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tion. Such highs serve no useful
purpose, but only cause trouble.

Conax subjects such highs to a
gradual roll-off, as illustrated at
(e). Since the attentuation increases
with frequency, only very trouble-
some high frequencies are limited
to any great degree. (No frequencies
below 1 kc are affected, by the
way). The result is a gradually
compressed high-frequency content
which can then be pre-emphasized,
such as at (f), without danger of
overmodulation or undesirable low-
frequency limiting. The roll-off
filter is fast-acting—25 pusec attack
and release—and limiting is inaudi-
ble. Moreover, such action occurs
only if and as needed; e.g., if no
high-level, high-frequency signals
are present, response is flat. And
the roll-off slope (or compression-
vs-frequency ratio) is variable by
means of a front-panel control.

A special preview circuit in
Conax applies the input signal to
a 75-microsecond curve to see if
any peaks will be troublesome at
the transmitter. If there are exces-
sive highs, the preview circuit ini-
tiates control which reduces those
highs proportionately. In effezt. the
action is that of a high-speed, var-
iable-frequency limiter. All Conax
models are equipped for either 150
or 600 ohms in and out.

Conclusion
I have attempted to include all
audio level-controlling devices avail-
able to the broadcaster today. I
hope no products have been omit-
ted; if so, it was unintentional. A

17
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TRANSISTORIZED AMPLIFIER
SERVICING TECHNIQUES

The development of transistors
in 1948 provided the electronic in-
dustry with an entirely new concept.
In comparison with the vacuum
tube the transistor has many su-
perior qualities. Transistors have no
warm up period, no filaments, con-
sume very little power, have long
operating lives, are extremely rug-
ged, and are free from micro-
phonics. Furthermore, they are usu-
ally less than an inch long and
weigh a fraction of an ounce. Fig.
1 illustrates the use of a PNP and
an NPN transistor.

Transistor Amplifiers

The broadcast industry, in ad-
vancing the state of art, has de-
signed new products to make use
of the advantages offered by tran-
sistors. One major example is in
the design of transistor broadcast
equipment such as preamplifiers,
line amplifiers, monitor amplifiers,
remote amplifiers, and intercom
systems.

The transistor circuit differs from
a vacuum tube circuit in that the
tube is a voltage operated device,
while the transistor operates on cur-
rent. There are three types of tran-
sistor amplifiers: the common base,
common emitter, and common col-
lector. The methods of coupling are
by transformer, RC network, im-
pedance coupling, and direct. Tran-
sistor power amplifiers are of the
single ended or push-pull type and,
as in vacuum tube operation, are
classified as class-A or class-B am-
plifiers.

Servicing Techniques
Before attempting to service tran-
sistor amplifiers certain general pre-
cautions should be understood:
1. When unsoldering or resolder-
ing transistor leads, do not over-

*Staff Engineer, WQAL-FM,
Philadelphia, Penn.
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by Harry A. Etkin* — Step-by-step

procedures for checking transistors and

Fig. 1. Schematic showing how PNP and
NPN type transistors serve in amplifiers.

heat the transistor. Use long-
nose pliers as a heatsink.
2. Remove any nearby transistor
before unsoldering a component.
3. Do not deliberately short out
circuit components; certain
changes in bias voltage may
destroy a transistor.
4. Be careful to maintain correct
polarity of test equipment leads.
Transistorized equipment should
present fewer servicing problems
than vacuum-tube amplifiers. But
the problems that do arise are dif-
ferent. Often, the broadcast techni-
cian can detect a defective tube by
visual inspection; however, the same
inspection cannot reveal a defective
trapnsistor. This may cause a feel-

REVERSE RES| STANCE
HIGH READING //\

+

PNP
TRANS1STOR

100:1 ratio

OHMMETER ON RX10
OR RX100 SCALE

FORWARD RES| STANCE
LOW READING <\

i

Fig. 2. Diagram for checking the forward
and reverse resistance of PNP transistors.

wwWwW americanradiohistorv com

troubleshooting transistor circuits,

ing of helplessness if the technician
does not have test equipment avail-
able to check the cause of trouble.
It may come as a welcome surprise
that transistors are simpler than
vacuum tubes, and are usually easier
to check. Most transistors have only
three active terminals, and the qual-
ity of the transistor can be deter-
mined by a few simple tests.

The most practical test instru-
ment for checking performance of
transistor equipment is the ordinary
multimeter (VOM). Although the
VOM cannot check all the charac-
teristics of the transistor, it can ac-
curately detect many fauity condi-
tions.

For checking transistorized broad-

cast equipment, the following steps
are easy to remember and use:
1. First check the battery or power
supply voltage. However, if sub-
stituting a new battery doesn’t
cause the equipment to operate,
transistor or circuit trouble must
be suspected.

A good second step is a visual

inspection of the equipment. It

may be effective in locating a

loose wire or faulty connection.

Because of the low supply volt-

age, burned resistors are seldom

encountered.

3. When transistors are mounted in
sockets they can be checked by
direct substitution. This method
is not always satisfactory. Due
to leakage current characteris-
tics, a transistor may function
in one circuit and not in an-
other. As a precaution, always
shut off supply voltages before
removing a transistor from its
socket. Current transients may
cause damage to the transistor.

4. A resistance check, using the
ohmmeter scale of a VOM, is
an excellent method of spotting
defective transistor circuits. Po-

N
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TELEVISION TAPE
TECHNIQUES TODAY

The basic principle in recording
television images on magnetic tape
dictates that a high writing speed
be utilized to accommodate the
wideband nature of video signals.
The writing speed, of course, is a
function of the relative velocity
between the write/read head and
the medium upon which the signals
are being impressed. Many meth-
ods, based principally on high tape
speed, have been investigated by
the world’s major research labora-
tories. These experiments have
yiclded acceptable pictures, only
to be considered impractical be-

*Ampex Corp., Redwood City, Calif.
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Fig. 1. Television tape scanning systems.
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by Joseph Roizen* — Discussion of

equipment and methods currently em-

cause of their inherent physical
limitations.

The two systems which have
evolved, and which are considered
acceptable answers, depend on ro-
tating the magnetic heads while the
tape motion is relatively slow. They
can be roughly classified as the
transverse and helical-scan record-
ing methods (Fig. 1).

The transverse system is widely
used today in television studios
around the world. It utilizes 2-inch
wide tape upon which signals are
recorded by a high-speed spinning
head assembly containing four mag-
netic transducers. These write essen-
tially perpendicular tracks across
the width of the tape, while normal
stationary heads record multiple
audio and control signals in a
standard longitudinal manncr. This
technique has reached a high de-
gree of sophistication as a result of
more than seven years intensive de-
velopment.

The helical system (currently
coming into use) wraps the tape
over a male guide in which a spin-
ning drum, containing one or more
video heads, inscribes its track at
a narrow angle to the edze of the
tape. If a single head is used, the
tape is wrapped in a full helical con-
figuration; with two heads only a
half-helix is required, each head
scanning slightly more than 180°
to provide an overlap period for
switching purposes. This system is
presently in its first operation stages
and its limitations still exclude it
from certain studio applications.

The Transverse Recorder

A modern transverse recorder
consists of several distinct systems.
These are grouped by function (Fig.
2) consisting of a signal system, a
tape transport system, several servo
systems, time-base corrcction de-
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ployed in record/playback of video tape.

vices, and often an electronic edit-
ing system. Each system breaks
down into units which function in
record and/or playback.

There are at present several man-
ufacturers in the U.S.A., Japan,
and Germany who are producing
commercial transverse recorders. In
the U.S. the two major brands are
Ampex and RCA. In Japan they
are Shiba and Nippon Electric. In
Germany Fernseh GMBH recorders
are undergoing field trials.

The Ampex line includes the VR-
1000 and VR-1100-series. The
former comes in both console and
upright configurations and is a hy-
brid tube and transistor machine
that can accommodate color and
animated editing operations. The
latter is an all-transistorized single
console recorder with simplified
controls and 2-speed operation.

The RCA line also consists of
2 basic versions — the first being
the TRT-series (TRT-1A, 1B, TR-
11, TR-2) which are tube transistor
hybrids of vertical rack and panel
construction. These systems are
capable of color operations utilizing
a “burst lock” time-establishing
system. RCA’s all-transistorized re-
corder called the TR-22, is of single
console construction with all moni-
toring facilities built in. It has sepa-
rate record and playback set-up
controls and a large number of “fail
safe” indicators for maintenance.

Both the Shiba and NEC ma-
chines are very similar in con-
struction to the Ampex VR-1000-
series utilizing consoles with hori-
zontal top plates which interchange-
ably accept Ampex head assem-
blies. These machines are also
partly transistorized.

The Fernseh machine is a tubc
version similar in configuration to
the RCA TRT-series, but contain-
ing a built-out control desk.

BROADCAST ENGINEERING
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The technical descriptions that
follow cover the techniques used
in all of these machines since they
are relatively similar. Where a spe-
cific technique is applicable to one
type only, it is indicated.

The Signal System

The input video signal must be
altered in form before it can be
recorded on tape. The signal sys-
tem, therefore, consists of a modu-
lator which converts the amplitude
variations of the composite video to
a frequency-modulated, constant-
amplitude waveform. In the record
mode there are three successive
operations performed; modulation,
multiplication, and amplification.

The 1-volt composite video sig-
nal applied to the input of the
modulator is limited by a low-pass
filter to the frequency spectrum of
the system (4.2 mc or 5.0 mc)
which meets adequate broadcast re-
quirements; high-frequency noise or
transients present in the incoming
signal are attenuated. Because the
modulator is usually less sensitive
to higher frequencies, pre-emphasis
is employed to increase the modula-
tion index proportionately for the
upper end of the video spectrum.
The pre-emphasized video is ap-
plied to the control circuit of the
modulator. This causes the carrier
to deviate so as to produce a range
of frequencies swinging from 4.28
mc for the tip of sync to 6.8 mc for
peak white in monochrome opera-
tion. (These standards have been
established by the SMPTE as opti-
mum operating conditions for 525-
line television systems.)

There are two basic modulator
systems in use today, utilizing either
the hetrodyne or multivibrator prin-
ciples. The hetrodyne system em-
ploys a fixed oscillator and reac-
tance-controlled variable oscillator
operating in the 40 to 60 mc range.
The variable oscillator changes fre-
quency in proportion to the ampli-
tude of the applied video signal.
The output of this variable oscilla-
tor and that of the fixed oscillator
are hetrodyned; the difference sig-
nal in the 0-10 mc range contains
the desired information to be re-
corded. The major requirement is
that the modulator be a relatively
linear device which introduccs a
minimum of differential gain, dif-
ferential phase, or frequency dis-
crimination.

November, 1963

SIGNAL SYSTEM

EDITING FACILITY

TRANSPORT

VIDEO INPUT [~
¢ ELECTRONIC EDITOR
RECORD DRIVER
CECORD AP PROGRAM UNIT
PRE-
AMPLIFIERS SERVO SYSTEM
TIME BASE CORRECTION
SWITCHER GEOMETRIC
T e DRUM CONTROL
LIMITER COLOR
CAPSTAN CONTROL
DEMODULATOR CORRECTOR
DETECTOR TAPE GUIDE SERVO
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Fig. 2. Block diagram of a modern transverse television recorder equipped for color.

To assure close adherence to pre-
set recording standards, an AFC
system constantly compares the car-
rier and deviation frequencies
against precisely pretuned circuits;
this compensates for any drift in the
oscillators due to temperature, hu-
midity or component changes. The
multivibrator modulator is usually
of simpler design and achieves
about the same result. A high fre-
quency circuit is used, whose
steady - state condition represents
the carrier frequency. The multi-
vibrator is driven above and below
this frequency by the application of
the varying video voltage; a trans-
former couples out the FM signals
which have been generated. In both
cases, the amplitude of this signal
is not sufficient to directly drive the
video heads—further amplification
is necessary.

Since there are four heads to
drive, the signal must be split four
ways. Individual control of each
signal amplitude is necessary to per-
mit optimization of record currents
in the video heads. To accomplish
this, the modulator is fed into a
record driver which functions as
the four-channel signal splitter: it
has independent level controls in
each channel. The record driver
outputs are then further amplified
by four individual record amplifiers
which properly match the head im-
pedances and provide adequate RF
amplitude for each transducer.

The “playback™ mode is some-
what more complex involving a
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larger number of units. The FM
signal recovered from the tape
through the spinning head assem-
bly has an amplitude of about 5
millivolts and requires pre-amplifi-
cation through high-gain, low-noise
channel amplifiers located adjacent
to the head assembly. These raise
the signal to a level adequate for
transmission through low - imped-
ance coaxial lines. The four se-
quenced RF segments are routed to
a system which performs a precise
switching function using the redun-
dant period of head signals, coinci-
dent with the nearest blanking pulse
in the video information. In this
way the switching transients are not
visible in the reproduced image
since they occur sometime during
the retrace period. The output of
the switcher is now a continuous
RF waveform of frequency modu-
lated information which can either
be demodulated or applied to an-
other video recorder for dubbing.

3s oV,
240 M

—— TACHOMETER VELOCITY &
_ POSITION INFORMATION

PO’

VER
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RATOR

CONTROLLED l

CORRECTED
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j
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FROM STUDIO
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Fig. 3. Diagram of drum servo system.
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Station

Are you losing advertisers because
you don’t have the loudest signal
in your area? Are they going to
other stations because you don’t
have the “BIG VOICE?” Only
DYNAMIC DIMENSION Control
Equipment by FAIRCHILD, indi-
vidually or integrated, can pro-
vide you with an easy-to-listen-to
“BIG VOICE” —the loudest and
cleanest signal in your area!

FAIRCHILD DYNALIZER
Model 673

The newest approach for

the creation of “apparent
loudness’'—the Dynalizer
is an automatic dynamic
audio spectrum equal- .
izer which redistributes frequency response of
the channel to compensate for listening response
curves as developed by Fletcher-Munson. Adds
fullness and body to program material. Completely
automatic with flexible controls, Easily integrated
lnto existing equipment.
FAIRCHILD CONAX
Model 602
R The world-acknow!-
” : edged device that
: eliminates distortion
L problems caused by
pre-emphasis curves. Allows
higher average program levels through
inaudible control of high frequencies, Invaluable
in FM broadcast and disc recording. Eliminates
stereo splatter problems in multiplex channels.
FAIRCHILD LIMITER
Model 670
Fast attack stereo
limiter (50 micro-
seconds) with low
distortion and ab-
sence of thumps,
Sum and difference
limiting position
eliminates floating
stereo image, de- LG
spite amount of limiting used in
one of the two channels. Also includes regular
channel A and B limiting. Dual controls and dual
meters provided. Now used throughout the world
in recording studios. (Mono mode! available).
Write to Fairchild — the pocemaker in profes-
sional audio products — for complete details.

FAIRCHILD

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

Circle Item 11 on Tech Data Card
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frequency are incrementally con-
trolled by the polarity and ampli-
tude of error voltage derived from
this comparison.

The circuitry will usually include
a slow and a fast-acting servo. The
slow servo has a large time con-
stant (up to 5 seconds) and shift
limiting networks which limit the
velocity change of the drum to
levels that can be tracked in play-
back should a shift in input-signal
phase occur. The fast servo uses
the discriminator principle and
compares the tachometer output
through a direct and tuned circuit
branch. The error voltage here is
the result of small velocity changes
brought about by splices, tape in-
consistencies, motor bearings, etc.
The two correction voltages are
then combined.

A video recorder operating with
such a drum servo records and re-
produces a perfectly acceptable
picture but it is not time coincident
with other studio sources and, there-
fore, cannot be inserted into studio
programiming without a roll at the
switching instant.

A better solution is available in
the form of a more sophisticated
servo system which performs a 2-
step function yielding vertical fram-
ing and horizontal coincidence of
the reproduced image to the studio
sync generator. In the vertical fram-
ing mode the servo system adds
another step. In addition to the
head drum tachometer providing
velocity information, it also yields
indexing information to indicate
which head is in what position.
Through the detection of individual
field characteristics (i.e., even or
odd) and a comparison with the
indexing information, the proper
video head can be made to read
the same signal that it, or any other
similar head assembly, wrote with
positive positioning. The image
coming from this machine will now
be vertically synchronous (framed)
with the studio source and it is
possible to switch back and forth
between the recorder and the studio
cameras without picture disturb-
ances. The time-base accuracy is in
the same order of magnitude as a
normal drum servo system, but po-
sitional accuracy has been added.

The last and most complex con-
trol is the horizontal comparison
and control circuit which achieves a
positional coincidence between hori-
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zontal sync pulses from tape and
studio sync of = .075 microseconds
(Fig. 4). This portion of the servo
comes into play only after vertical
framing has been achieved and
utilizes the horizontal sync from
tape as a comparison signal which
is matched against the stable hori-
zontal pulses from the studio sync
generator.

The error voltage from this com-
parison is applied to a phase modu-
lator which can rapidly alter the
phase of the signal being used to
drive the head drum, and so control
the positional accuracy of the drum.
Although the normal resonant char-
acteristics of the head drum tend
to make it hunt at a low-frequency
rate (5-10 cycles), the design of this
servo includes a feedback loop to
extend the response of the drum to
beyond 100 cps and thereby permit
high-speed correction to take place.
The natural momentum of a brass
disc spinning at over 14,000 rpm
precludes any extensive positional
changes occurring at a high rate.

A video recorder operating in a
fully synchronous mode can be
used in a manner which permits the
full integration of that recorder’s
output with normal studio signal
sources. When the VTR output is
fed into the switching system in
a noncomposite form, all manner
of special effects, inserts, split
screens, lap dissolves, and fades
can be utilized. It is necessary, of
course, that under these circum-
stances the stability of the local
sync source be excellent, since any
displacement will result in errone-
ous error signals which will cause
horizontal time-base shifting.
Capstan Servo — The function of
the capstan servo (Fig. 5) is to con-
trol the motion of the tape through
the capstan so that the video heads
scan the recorded tracks as squarely
as possible. In the record mode a
signal is written along the lower
edge of the tape which is derived
from the tachometer disc of the
head drum. This signal becomes
the control track in the playback
mode and is compared with the head
drum tachometer. The derived error
signal controls the oscillator which
drives the capstan and brings it
into proper phase and frequency to
achieve perfect tracking. The cap-
stan servo is relatively simple and
its function can be over-ridden by

® Please turn to page 45
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Conrace’s 17" color monitor:
52450, 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-

DIVISION endora, Calif.
sistors and 21 tubes). co”RAc] o e

J GIANNINI CONTROLS CORPORATION
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Superb quality. .. moderately priced

... the preferred choice on five continents

SPOTMASTER
500A

TAPE CARTRIDGE SYSTEMS

...NOW FEATURING DELAYED PROGRAMMING

500A—complete record/playback unit

505 A—playback unit

The new SPOTMASTER 500A
series of tape cartridge equipment
is winning praise and acceptance
throughout the world. These rugged,
dependable 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
broadcast of program material, the
500 A-DL makes possible “instant
censoring”. . . lets you delete ob-
jectionable program material from

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 /playback.

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 . . . ironclad, full-year
guarantee.

I BROADCAST ELECTRONICS, INC.

—
ro— '= 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

Circle Item 14 on Tech Data Card

wwWwW americanradiohistorv com

~ 6“
s, 5
Ti
& o - 6‘3’(
3 ) *—--23/32"-—w A/&:L
RN}
A slea” Tilil_lﬁj} L QL—
T &

A = 5/32' DIA. HOLE
PLATE APPROX. /8" THICK

B - 11/64" DIA, HOLE

Fig. 3. Diagram of relay mounting plate.

1. Remove TM-15 monitor from
the machine.

2. Remove 2 sheet metal screws
that will release the door which
covers the wiring for the con-
trol panel diode bank.

3. Dress the Wind button wires
into the control panel compart-
ment from the bottom through
one of the round vent holes.

4. Solder one lead to the cathode
side of diode B1.

5. Dress the remaining lead back
out of this compartment towards
the front of the machine to the
Servo-Sync toggle switch. This
switch is labeled “INT/60 . . .
EXT” on the control panel.
The lead must be soldered to
the hot side of the switch to
pick up the 24 volts DC. Look-
ing from in front of the ma-
chine, this will be the lug on
your right.

Remove diode B3 from the diode
bank and place a piece of electri-
cal tape over the socket so that a
diode will not inadvertently be in-
serted at a later time. This com-
pletes installation and wiring.

In order to prevent throwing too
much slack in the tape when oper-
ating the Wind control on fast for-
ward or rewind, the transformer
stops must be positioned as follows:

1. Apply power to the machine.

2. Place a 90 minute reel of tape
on the transport panel. (A 1
hour reel may be used if a 90
minute one is not available but
it may be necessary to readjust
stops if a larger one is used.)

3. Wind about half-minute of tape
onto the takeup reel.

4. Turn the Forward - Reverse
(Wind) control toward reverse
until the tape just begins to re-
wind, and press the control
panel Stop button,

BROADCAST ENGINEERING
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This klystron was made the day that he was born. It is still in use today.

He’s six years old. So is Eimac’s 3K50,000LF
power Kklystron. It is still going strong after 50,000
hours of almost continuous operation. That kind
of performance is no accident. Long life is confi-
dently planned — and realized — in Eimac’s power
klystrons. (And long life means lower cost to you.)
We're able to do this because we know klystrons
inside and out. We ought to. We’ve had more ex-

perience with more of them than any other manu-
facturer. May we put this experience to work for
you? For details about a long-life Eimac klystron
to meet your specific range and requirements write
today to: Eitel-McCullough, Inc., San Carlos, Cali-
fornia. Subsidiaries: National Elec- ¢
tronics, Geneva, Illinois; Eitel-Mec-
Cullough, S.A., Geneva, Switzerland.
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1B-8 jl— s | 2
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INSTALLED VARIAC
F 3— K1 | K2 K3 TERM, STRIP
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Fig. 4. Diagram showing original wiring modified for control. Fig. 5. Wiring diagram for control, relay, and pushbutton.
5. Remove power from the ma- reverse direction. 7. Repeat the above procedure,
chine and adjust the stop so the 6. Reapply power, and wind all using the Forward position of
sliding arm of the autoformer but about one minute of tape the wind control, and adjust the
cannot move any further in the onto the lower reel. remaining stop. A

INDESTRUCTIBLE ?

Not quite. But you might think so if you
saw our repair records! E-V pro-
fessional microphones just seem ta
keep on going no matter what

you do to them.

That's why we can afford to offer

an unconditional two year guarantee
against failure for any reason. (Just one
exception. . . don't scratch the finish—we
charge to fix that!)

Two years is.a mighty long time, but E-V
also offers a lifetime guarantee against
defects in materials or workmanship.
And our out-of-warranty repair
charges are the most reason-

able in the industry.

Yaou profit every day from the dependaﬁ’i!ity
of E-V professional microphones. ‘
lsﬁ’t it time to follow the lead of major networks
and feading independent studios? Switch
ta Electro-Voice—dependably better!

T B S s R

ELECTRO-VOICE, INC., Commercial Products Division, Dept. 1131V,Buchanan, Michigan
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x SARKES TARZIAN
STL MICROWAVE RELAY SYSTEMS

il -

1 Give YOU All of These PLUS VALUES

® Transistorized Electronics

. ® 10 Watts Power Output

® Self-Contained Load Isolater
® Integral Frequency Indicator

® Integral Cavity Discriminator
Demod

® Built-in Reflectometer

¢ Full Maintenance from Front
® Compact Design

¢ Diff Phase <1° 109,—909, APL

¢ Diff Gain + 0.5DB
109%—909% APL

® Linearity + 0.5DB
10%—90% APL

o Tilt <19,
® Temperature Compensated

® Electronically Regulated
. . Power Supply

® Complete Front Panel Metering

@ Fully Test Pointed

¢ Rugged Drawer Pull Qut
Construction

Broadcast Equipment Division

SARKES TARZIAN, INC.

Bloomington, Ind. « EDison 2-7261

-

A

Engineered for the Engineer
TOP QUALITY—RELIABILITY

In designing this new TV Studio Trans-
mitter Link, Sarkes Tarzian has incor-
porated every convenience for both
operator and engineer. All equipment
iscontained in 21 inches of rack space.
Transmits NTSC color

or monochrome simul-

taneously with broadcast

quality audio.

T
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e e
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/ i
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by Richard A. Silverberg* — An
outboard assembly for delaying

A LOW (COST
TAPE DELAY SYSTEM

telephone conversations and producing

special effects.

Has your station ever considered
doing a live telephone interview
program, but rejected the idea be-
cause there was no convenient
means on hand to delay the tele-
phone conversations? WCTC’s chief
engineer, Clarence Dingman, over-
came the problem by building an
inexpensive outboard tape delay as-
sembly.

While this assembly was designed
for an Ampex 351, a similar unit
may be constructed for almost any
studio tape recorder. The primary
consideration is locating a second
playback head between the record
head and takeup reel, leaving sev-
eral seconds of tape travel between
the record and extra playback heads.
This allows the boardman to moni-
tor the recorded program, and gives
him sufficient time to kill the audio
if an obnoxious caller gets on the
phone.

Construction
The delay assembly was con-

*Staff Engineer, WCTC-AM-FM,
New Brunswick, N. J.

;”7,, Edge of Ampes

agﬁ%
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Fig. 1. Layout diagram of delay device.
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structed on a 1734” by 7347 by
Ya’ aluminum plate, bolted to the
edge of the rack in which the re-
corder is mounted. Six Magnecord
flanged roller-type guides were
positioned as shown in Fig. 1. A
Magnecord low-impedance record/
playback head feeds into a phono
preamplifier, modified for tape
equalization, through matching
transformer.

Alignment was simplified by
using both Magnecord guides and
head. The only adjustment neces-
sary was in the mounting of the
plate; this was done with shims.

Tape Guides

The positioning of the tape guides
was chosen to give maximum flexi-
bility in the selection of delay times.
Threading from the takeup tension
arm, over guide A, under B, over
C, under D, over E, and over F
gives the maximum delay of seven
seconds. Omitting guide C produces
a five second delay. A three second
delay may be achieved by omitting
guides B, C, and D. All these delay
times may, of course, but cut in
half by recording at 15 ips.

The playback head was posi-
tioned between guides E and F to
ensure a satisfactory amount of tape
wrap. Alignment was accomplished
with the screw on the Magnecorder
head, using a 10-kc tone. For con-
venience, the output of the preamp
was brought out to a patch board.
The assembly is shown in Fig. 2.

Operation

In operation, the entire program
is delayed; e.g., for seven seconds.
Microphones as well as beeper
phone are run through the board in
the auxiliary control room. The
boardman here rides gain and con-
trols the entire program, killing the
audio if necessary. The output of
the delay head is then fed into the
main control room where it is aired.

To begin the show, the machine

wwWwW americanradiohistorv com

is started on record, and the board-
man in the main control room
simply cues the MC seven seconds
before completing the program
lead-in. This procedure eliminates
confusion which may result from
delaying only phone calls.

Another use to which the delay
unit may be put is in duplicating a
particular sound. Audio is simply
recorded on tape while the delay
head is feeding into the board.
Delay time is varied by changing
the threading until it corresponds
with the length of the sound to be
reproduced.

Total cost of the delay assembly
may be very low if enough parts
are available. The Magnecorder
head was sclected in this case be-
cause there was an extra one in the
shop. Using a high impedance head
will eliminate the cost of a trans-
former. Guides may be purchased
from a Magnecorder distributor, or
any inexpensive tape guides may be
substituted. The preamplifier may
even be eliminated if one of the
mike preamps in the board can be
modified for tape equalization. A

Fig. 2. Completed unit mounted on
equipment rack adjacent to recorder.
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UPDATING AUDIO
REPRODUCING EQUIPMENT

In the modern radio station sound
quality is generally good; certainly
in most cases it is superior to the
sound of ten or more years ago.
This is due in part to the fact that
the FCC has imposed the licensing
requirement that a periodical and
audio proof-of-performance test be
made. Although these tests are
sometimes regarded as a nuisance,
they are in fact somewhat of a
blessing in disguise.

The occasional listener to your
station will probably be more criti-
cal of its sound than those who are
exposed to it day and night without
any outside standards of comparison
with other stations. A gradual de-
terioration of sound quality may be
overlooked by such constant listen-
ers as your own engineers. This
month, I propose to review some
ways to update your audio repro-
ducing equipment, and investigate
that gradual deterioration.

Disc Systems

Despite the tremendous increasc
in the use of magnetic tape, the disc
recording is still playing a major
part in the lives of most station
equipment and engineers. You as-
sume your pickup and amplifiers are
playing their parts properly, and the
audio proof-of-performance shows
no distortion, so you think you've
got it made! But this is not always
sO.

Maybe there is a strange type of
distortion that seems to blur your
sound and introduce a “scratchy”
or “muddy” feel to your music?
Everything checks out okay, but it
still doesn’t sound “just right.” Have
you considered turntable rumble?
Rumble doesn’t have to be audible
to cause trouble, especially if you
are running a high quality system

*By John H. Battison, Consulting
Editor, Annapolis, Md.
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Technical Talks* — How to get

the most out of tape and disc

with extended high frequency re-
sponse.

The most apparent effects of
rumble are severe intermodulation
of higher frequencies; the higher the
frequencies, the greater the distor-
tion. An idea of what happens can
be had by applying a very low-
frequency signal to an audio system.
If the level is right, you will not hear
the low-frequency itself, but there
will be a ragged (frog-in-the-throat)
feeling to the other sounds. Inter-
modulation is occurring, and the
low frequencies are modulating the
higher ones, thus producing a mix-
ing of harmonics that is unpleasant
to the ear.

NAB has established a set of
standards for disc recording, and
among them are some useful figures.
For rumble: The noise output of a
pickup and equalizer should be
more than 35 db below the refer-
ence level of 100 cps at a peak
velocity of 1.4 cm/sec.

The actual measurement of inter-
modulation or rumble is not always
easy. Test equipment for measuring
rumble may not be ready at hand.
A simple way of checking for
rumble is to connect a VU meter
and an amplifier with a lowpass

NOTE

10K to 6008
NETWORK
47000 300Q 620
FROM 10K T0 1500
UNBALANCED 620 an BALANCED
SQURCE MIKE INPUT
AN
0Q Ee] 620
(A) RC network.
47000
TOFIRST
FROM 10K STAGE
UNBALANCED --——

SOURCE

3

47000

{(B) Bridging transformer.

Fig. 1. Two circuits for matching unbal-
anced sources to balanced input networks.
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equipment in the studio.

filter to the output of the equalizer
and play a quiet, clean cut on an
acetate disc. Turn up the gain, and
listen for the characteristic sound
of rumble with the gain very high.
If it is present, the VU meter will
indicate it, even though you may
not hear it. From here on, the cure
is mechanical — isolation of the
equipment, maybe new mountings,
and perhaps a new pickup arm or
mounting,

In general, keeping good sound
quality coming from disc equipment
is not too difficult if proper mainte-
nance methods are employed. Some-
times, modernizing will help, but
this is a personal thing on the part
of the engineer concerned. Loss of
high frequency response can often
be traced to the pickup; either
needle wear or equalizer deteriora-
tion will cause it. So will unwanted
capacitance in the audio lines to or
from the console. Modernization
means bringing old installations up
to date. One of the easiest methods
of revitalizing an old installation is
by the acquisition of a variable
equalizer; by suitable adjustment,
you can often make an older pick-
up give a greatly improved sound.

Stereo, of course, is on every-
one’s lips these days. If you are
running stereo FM, some pointers
may save you time when listeners
report poor reception.

Crosstalk between the two chan-
nels is likely to be the major prob-
lem. If the transmitter and antenna
are operating properly, and there is
no leakage to cause crosstalk with-
in the audio equipment, your prob-
lem should be solved by the installa-
tion of another pickup or stylus.
First, however, play a few different
brands of records on the old pickup;
some recordings have been known
to produce crosstalk with certain
pickups.
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SAMS TECHNICAL BOOKS
of special interest to Broadcast Engineers

ﬂ

Know Your VOM-VIVM
by Joseph A. Risse
Complete details on principles of design, operation, applica-
tion and maintenance. Explams how to use VOM’s and
VTVM’s for measuring capacitor value and leakage, forward
and reverse rectifier tests, fuse testing, open filament checks,
battery testing, and sensitive-circuit measurements, Covers pro-
cedures for meter-movement testing, calibration, etc.

Order KYM-1 ... ... .. ..........oviee. Only $2.50

KNOW YOUR OSCILLOSCOPE
by Paul C. Smith
Popular companion volume to the above, providing complete
information on circuitry, operatlon, cahbratlon maintenance,
and applications for this important test instrument.
Order KOS-1 ........... ... ... ... ... .... Only $2.00

Understanding and Using the Slide Rule
by Electronic Teaching Labs.

Fully describes all the various operations you can perform
with different types of rules; discusses logarithms and scien-
tific notation. Every operation is clearly explained, with nu-
merous illustrated examples showing how each is performed,
what can be expected in the way of accuracy, and alternate
methods of working out solutions.

Order SRT-1 ........ ... ... .. ... ... ...... Only $1.95

Broadcast Engineering Notebooks
by Harold E. Ennes

Vol. 1: Television Tape Fundamentals

Order BEN-1 .. ... ... ... ... ... Only $5.95
Vol. 2: AM-FM Broadcast Operations

Order BEN-2 ... ... . i, Only $5.95
Vol. 3: AM FM Broadcast Maintenance

Order BEN-3 .. ... .. ... ... .. Only $5.95

License & Reference Handbooks
by Edward M. Noll

First-Class Radiotelephone License Handbook

Order BON-1 . ... ... i Only $4.95
Second-Class Radiotelephone License Handbook
Order QAN-1 ... ... . . .. .. e Only $3.95

Electronics Math Simplified
by Alan Andrews
Two-Volume Slipcase Set
Order MAT-20 ... ooveere e, Only $7.95
Dictionary of Electronics Communications Terms
by Howard W. Sams Engineering Staff

Order COM-1 ............ ... .. ... i, Only $3.95
international Code Training System
Complete programmed text plus 3 LP records.

Order CTG-1 ...... ... .. .. i iiiinnnn., Only $6.95
SEND NO MONEY ® FULL RETURN PRIVILEGE ORDER
TODAY

Howard W. Sams & Co., Inc., Dept. BE-1163
4300 W. 62nd Street, Indianapolis 6, Ind.

Send me the following books:

O KVM-1 [ BEN-2 [J MAT-20
(7 Kos-1 [ BEN-3 (O COM-1

In addition to the usual equip-
ment checks for crosstalk, don’t for-
get to check the stylus! Sometimes
excessive wear on one side, or even
both sides, will cause a transferral
of mechanical motion from one
stereo track to the other and thus
generate crosstalk voltages in both
pickup circuits. It is good to keep
a spare head on hand to use for a
quick check.

Should you — perish the thought
— be using crystal cartridges in a
low-cost pickup and arm, be sure to
keep an eye on the temperature in
their working area. Heat will dam-
age crystals very easily, and some-
times create strains that produce
crosstalk voltages.

Magnetic Reproducing
and Recording

One tape recorder function that
is often misunderstood is the bias
oscillator. This actually serves two
purposes: one, to prevent distortion
during recordings; and the other, to
provide an erasing signal to “clean”
the tape before use.

Two types of erase and bias sys-
tems are in general use — the RF
oscillator and the permanent mag-
net. The permanent magnet or DC
system is found only on very old
or inexpensive recorders for portable
work. The main objection in the use
of DC (permanent magnet) erasing
and bias is to the increased noise
thus produced. When RF is used for
these purposes, the tape is left com-
pletely unmagnetized and hence far
quieter. The frequency of oscillation
is generally in the 50 kc to 100 ke
range, far above the audible limits.
The frequency, and the current am-
plitude, for recording bias is very
important; it can affect the results
greatly.

If your tape recorder is one of the
lower cost models using permanent
magnet type of erase and bias, and
you have been receiving complaints
of noise and poor tape quality, it
would be worthwhile to consider
purchasing at least one machine
with RF erase and bias, If your
present equipment uses RF bias,
but quality is poor and recordings

[
I
]
|
|
[1SRT-1  [J BON-1 [J CTG1 ] BILL ME (i pay postage) l low in volume, you should check
. . st O ) oo the value of bias current. .
{7 BEN-1 [7 QAN-1 [ FREE Booklist [ $.......... enclosed. Send postpaid. i An easy way to do this, if your
NRIE . S I | recorder does not provide built-in
{ means, is to record a signal of 900
ABATOSS e l cps at various levels of bias. Note
CitY . oooo e Zone State ... ... I the bias level that produces the
ot vs _r—h_BT'E_a—_—_—___——__'I" maximum signal on your VU meter
ircle jtem on Jec ara Car
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when the tape is played back. Then
make more tapes, at gradually in-
creasing bias levels, until you reach
one that causes a slight falling off
in output. You have now reached
the knee of the bias curve, and any
further increase will merely result
in weaker output and greater distor-
tion. Now set the bias level just be-
tween the value for maximum re-
corded signal and the knee. Thisz is
the optimum point.

Some stations have to get by with
a low-cost tape recorder which
doesn’t contain professional input
circuits for use with balanced lines
and inputs. If this is the case in
your station, it can be a source of
poor quality and distortion because
of the unbalance introduced by the
tape input circuit.

Fig. 1 shows a way of overcom-
ing this unbalance problem in low-
cost recorders. Two methods can be
used — a bridging pad or a trans-
former. The latter is preferable be-
cause it provides DC isolation be-
tween the recorder and input circuit,
and this is sometimes advisable.

If the pad method is used, it is
best to place an impedance-match-
ing pad after the bridging pad; this
reduces the loss in the restrictive
network and improves the frequency
response. The 150-ohm to 10K
matching network has a loss of 61
db. However, signal level is seldom
a problem in this type of operation,
and it is a simple matter to crank
up the gain to restore the desired
level.

The transformer method requires
a good quality unit, matching 600
ohms to 50K, and an input bridg-
ing pad. The transformer will pro-
vide a voltage gain which partially
offsets the pad loss, and the im-
proved match more than compen-
sates for the loss in signal level.

If your station is older, you may
find the tubes used are a source of
poor audio quality. Believe it or not,
there are still some stations using
directly heated tubes in the audio
system! Change these to indirectly
heated types; the results are worth
the trouble.

Thus, if you keep your eyes open
for faulty or old-fashioned equip-
ment, you can carry out a continu-
ing program of maintenance and
modernization. There is no substi-
tute for a clean audio signal to give
a station the reputation for modern,
quality operation. A
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The TURNER

Model 500 | CARDIOID | MICROPHONE

® Smooth, uniform response

® Minimal popping and breath noises
at close range

® New Dynaflex diaphragm for
maximum uniformity

® Excellent sensitivity

® Rugged, yet graceful, slender design

Because of their unique design, the
Turner 500 cardioids are universally
interchangeable without variations
in sound quality. Write today for
complete specifications.

THE MICROPHONE COMPANY

907 17th Street NLE.
Cedar Ropids, lowa

IN CANADA: Tri-Tel Associates, Lid. EXPORT: Ad Auriema, Inc.
81 Sheppard Ave., West 85 Broad Street
Willowdale, Ont. New York 4, N.Y.
L
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ENGINEERS’ EXCHANGE

Cartridge Unit Speed Accuracy

by James Somich, WGAR Radio,
Cleveland Ohio

Fig. 1. "Standard" tape cartridge in use.

Speed accuracy of standard pro-
fessional reel-to-reel tape machines
has never been a major problem.
The small amount of drive contami-
nation plus the husky three-motor
tape-drive systems and massive fly-
wheels have stabilized speed varia-
tions in professional tape transports
to .1%, and lower. Smaller car-
tridge tape machines, however, ex-
hibited greater variations in speed
regulation. The smaller tape-drive
systems and graphite contamination
from the lubricated tape sometimes
results in poorer than usually-
accepted performance. (A tape
strobe held on a professional reel-
to-reel recorder will show prac-
tically zero speed variation; the
cartridge machine may not give
nearly as favorable an indication.)
Thus, new attention is being given
to tape transport speed regulation
accuracy.

Since it is difficult to determine
actual percentage of speed variation
using a strobe device (because the

Fig. 2. Pressure roller adjustment screw.

40

arrangement prevents the use of
strobe with some cartridge decks),
a new method was needed to deter-
mine—simply and accurately—the
speed variation in these cartridge-
tape units.

The system outlined here is sim-
ple and direct reading. It allows
anyone to determine the percentage
of speed variation of cartridge tape
units, and has been adopted at
WGAR providing us with excellent
results.

The procedure is based on the
use of a “speed standard” test car-
tridge. Load a cartridge with ex-
actly 100 seconds of tape (at 7.5
ips). Either measure the 750 inches
of tape or run it off on a machine
of known accuracy. Using a stop-
watch, it is possible to read the
speed error directly in percentage
(Fig. 1). For example, if the car-
tridge plays back in 99.5 seconds,
the machine is running .5% fast. If
you prefer greater accuracy, the
cartridge can be loaded with addi-
tional tape in multiples of 100
seconds.

If a cartridge is loaded with 200
seconds of tape, each second of
variation will represent .5%. With
a stopwatch graduated in tenths of
a second, the smallest measurable
deviation will be .05%. Since ma-
chine specifications generally do
not specify inaccuracies greater than
5%, this measurement is more
than precise. By measuring all of
your machines and the master re-
corder, it is possible to compare
each unit’s percentage of speed de-
viation. For most purposes, a devia-
tion from the master of =.5% is
acceptable. For critical musical re-
cording a timing accuracy of .25%
is suggested.

Record a cue burst on the tape
to measure the exact running time
of the “standard.”

Be sure to thoroughly clean the
rubber idler wheel before measur-
ing speed accuracy-—a graphite con-
taminated wheel can cause as much
as 1% variation.

Generally, off-speed operation is

- due to lack of lubrication or con-

tamination of some component of
the tape drive system. Avoid ad-

wwWwW americanradiohistorv com
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Fig. 3. Two drive motor lubrication po’nts.

justing the idler roller (Fig. 2) pres-
sure to compensate for off-speed
operation. Misadjustment of this
roller can result in overworking the
motor or solenoid drop-out. A
quarter turn adjustment is the maxi-
mum allowable under any condi-
tions. Remember that the tape drive
system is really very simple and
that contamination and lubrication
should be checked before you
alter critical pull-in and drop-out
adjustments.

It cannot be stressed too strongly
that speed stability is dependent to
a great degree on the cleanliness of
the rubber idler roller and the other
elements of the drive system. The
roller should be scrubbed with
solvent daily or more often, if nec-
essary. (The lubricant on the tape
will deposit very rapidly on the rub-
ber surface.) Also, lubricate the
upper and lower motor bearings
regularly, according to the trans-
port manufacturer’s recommenda-
tions (Fig. 3).

While cartridge tape machines re-
quire more care than our work-
horse reel-to-reel machines, the de-
gree to which they have aided our
operations makes them worth the
extra attention.

High Response

Boost
by LaYern Killion, KLIN, Lincoln, Neb.
At Radio KLIN we have found
it necessary to improve the high
frequency response of our cartridge
tape cquipment. With a very simple
modification, the frequency re-
sponse may be made flat all the way
up to 15,000 cps.
In our Spotmaster 500 machines,
for example, a 600-mmf capacitor
is paralleled with a 100K resistor in

BROADCAST ENGINEERING
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With the “reins” in hand, we
started the wheels turning. Consid-
erable time was spent at the draw-
ing board. “U” shaped desks of
various sizes kept popping up. After
many hours of searching for that
“something new,” the idea occurred
that a circular type of console desk
would certainly be different. Sort of
a “Round Table.” Guess I've read
too many books on “King Arthur”
in my childhood days. (Actually,
King Arthur’s table was not round
according to the old guides in the
lake areas of upper Scotland.)

The design of the round console
had to be compatible with all the
usual requirements of flexible op-
eration. So a chalk talk was in order
in the new FM control room. Di-
mensions were chalked out on the
floor. Sufficient room for the oper-
ator to move freely about, console
controls conveniently located, turn-
tables, cartridge tape machines, an-
nouncing position, mike placement
——all were visualized and laid out
so they would contribute to proper
operation.

Being satisfied the “New Round
Table” would work, we presented
the design (Fig. 1) to management
for approval. More words. Such as,
“Are you sure it would work out
okay?” and “It looks great, but how
much will it cost?” The cost! This
had to be answered, and soon, SO
bids were let out on the design.
It had to be rock-solid, with “For-
mica” top and sides.

After hearing a few bids, we
settled with a local cabinet worker
to fabricate the new console desk.
(For those curious about the cost,
one bid exceeded $1,800.) Just
prior to construction, chaos was
barely averted when we discovered
it would have to be built in two
sections in order to fit through
studio and control room doors.

A few points about construction
are probably in order. Considera-
tion must be given to the type of
turntables to be used, as this deter-
mines the size and shape of cutout
required. It is probably least costly
to have the top surface fabricated
intact and make the cutouts as they
become necessary. Wiring of associ-
ated audio components is easily ef-
fected at the time of installation,
because of accessibility through the
several inner and outer paneled
doors.

November, 1963

“The greatest contribution
we’ve made
towards upgrading WKFM”

\4/%»/ J rns

FRANK KOVAS, PRESIDENT
WKFM, CHICAGO

(DEMONSTRATION STATION FOR Fivt
STEREQ AT 1962 NAB CONVENTION)

STEREO
TRANSCRIPTION
PREAMPLIFIER

Certified quality because every character-
istic on every unit is checked to make
sure it passes specifications. That's why
Mr. Kovas says “It is unfortunate that we
(WKFM) wasted so much time in experi-
menting with hi fi type stereo preamps
which looked good on specifications . . .
Il have to admit that nothing equals the performance of the Shure SE-1 for stereo
multiplexing."”

What are the certified specifications? The SE-1 has plenty of gain to feed a 600 chm
line at -4 or +8 dbm from a magnetic stereo phono cartridge and still provide for
peak power. (1.2 mv input gives at least -4 dbm output.) Balance is provided with
separate gain controls for each channel. True RIAA equalization with = 1 db 30 to
15,000 c.p.s. of RIAA curve. Optional flat position for measurement and calibration
in the studio. Separate high and low response trimmers for each channe! with NO
interaction between channels, or between high and low end. Hum and noise level
at least 64 db below output level. Channel separation better than 37 db between
50 and 10,000 c.p.s. Distortion is under 1% at +15 dbm 150 or 600 chms output
impedance. Compact size (7" x 3%" x 11" deep) . . . Convenient slip-in mounting
for easy installation. Separate power supply reduces panel space requirements.

Priced at only $295 net. Write for technical data sheet: Professional Products Division, Shure
Brothers, Inc., 222 Hartrey Avenue, Evanston, lllinois.

Circle ltem 25 on Tech Data Card
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Tape Techniques

(Continued from page 24)
a manual control which drives the
oscillator higher or lower in fre-
quency, thereby changing the cap-
stan speed sufficiently to permit
manual synchronism of 2 VIR’s.
The Tape Guide Servo — The tape
guide servo, which is more of an
accessory than an essential part of
a VTR, compares the timing of se-
lected horizontal sync pulses de-
rived from tape against their fly-
wheeled average and utilizes the
error voltage to control the hori-
zontal portion of the female guide
which holds the tape against the
head drum. When the guide has
reached a point where the stretch
of the tape by the heads is identical
with the original recording, the
playback timing will also be identi-
cal and no error voltage will de-
velop. The tape guide servo is
capable of achieving a guide posi-
tion accuracy which will bring the
time-base of the video signal to
within ==.05 microseconds. It can
also be over-ridden by a manual
control which positions the guide
through direct electrical control.

Electronic Time-Base Correction

A modern video recorder oper-
ating in a nonsynchronous mode is
capable of reproducing video images
whose time-base stability is well
within the FCC requircments. When
the processor output signal is com-
posite and the synchronizing pulses
are derived from the tape, a stand-
ard studio monitor or home receiver
will exhibit a steady image without
subjective horizontal instability.
However, because the image is seg-
mented into 16 or 17 line groups
(by the four transducers on the head
assembly), it is possible to have geo-
metric errors in the image which are
the result of minute mechanical dif-
ferences between the conditions of
record and replay of the tape. If a
perfect match of concentricity or
position between these two modes
is not achieved, the resultant image
will show positive or negative skew-
ing or scalloping of vertical lines.
Unless perfect mechanical quadra-
ture between heads is maintained
(on the head drum assembly), the
misaligned head will introduce a
displacement of picture elements to
the right or the left.

These errors are mainly the re-
sult of instantaneous positional dis-
placements rather than velocity
problems. The head assembly ro-
tates at a velocity which is relatively
stable and accurate. The informa-
tion coming from the head is dis-
placed in time about this average.
By comparing the rise time of any
given horizontal synchronizing pulse
from the tape with the average po-
sition of all of the pulses (or with
a local stable studio source), it is
possible to develop an error signal
proportional to the direction and
magnitude of the time displacement.
This error signal is then employed
to control a variable delay time in-
creasing or decreasing its normal
value by an amount equal to the
time-base error. With this delay
line inserted in the path of the sig-
nal it will reposition any given
television line by the incremental
delay factor on the line at that in-
stant. This corrective action occurs
during the blanking interval and
corrects the horizontal position of
any vertical elements in the image
to an accuracy of .03 microseconds,
a degree which renders the errors

ANHNY
USE

NHI
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Represented in Canada by Stark Electronics. Ajax, Ontario -
by Hughes International. Husint. S. A., Culver City. California

The HICKOK Electrical
instrument Company

10544 Dupont Avenue
Cleveland, Ohio 44108

internationally
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cations, as well as limited broad-
cast operation.

Tape Transport

The transport system of the hel-
ical-scan recorder must provide two
very basic functions. First, the tape
must be moved from reel to recl
over a relatively large scan area
with great longitudinal speed ac-
curacy. Second, the tape must be
guided in and out of the scan area
with such precision that it will oc-
cupy the identical position in replay
it did in record. Since the scan as-
sembly is large and the tape path
over it relatively long, the surface
friction involved will set up a ten-
sion on the tape which must be
carefully similarized between passes.
Signal System

The signal system on the helical
recorder, although similar in prin-
ciple to that of the transverse ma-
chine, performs somewhat differ-
ently and over a range of frequen-
cies that are dictated by the slower
writing speed and system charac-
teristics.
Servo System

The time-base stability of the hel-
ical recorder is very dependent upon
the larger size scanning drum and
its mechanical configuration. The
drum turns at a relatively slow
speed but its mass will obviously
affect the degree of control obtain-
able through electronic servoing.

Broadcast Types

The limited requirements of
closed-circuit television permit the
design of the helical recorder to be
somewhat simplified. To meet
broadcast specifications, additional
servo control and some additional
signal processing must be added to
the basic system.
Applications

The helical recorder, because of
its relatively low price and operat-
ing cost, size, and portability, can

s employed in new areas. It can be
used for teacher training and the
enhancement of most school subject
matter by improving visual demon-
strations. In medicine it is being
used for education as well as radio-
logical, diagnostic and therapeutic
work. In the military it is being
used for surveillance and equip-
ment studies. And in the entertain-
ment field, the helical recorder is
now employed for on-the-spot news
coverage and other peripheral ap-
plications.

November, 1963

Professional

Performance
At your fingertips

. with VIKING tape components proven in countless
broadcast installations vear alter vear.

Retro-Matic 220 Professional Tape
Recorder. Two directional playback,
quarter track stereo at two speeds.
“Feather - touch’ pushbuttons, re-
mote control, 12 watt amplifier, si-
multaneous record / playback with
20-25,000 cps frequency response.
independent channel controls, ‘“Lu-
ma-Touch"” record buttons and illu-
minated VU meters. Photo electric
run-out sensor, hyperbolic heads,
hysteresis capstan motor plus two
reel drive motors and digital count-
er. Stainless steel face plate. Oper-
ates vertically or horizontatly.

VIKING 95 or 96
TRANSPORTS

10 15" reel capacity. Relay
rack mounting. Remeote con-
trol. Automatic sequence
hreaking. Hysteresis capstan
motor. Two reel drive motors.
Photo cell controlled. Elective
head configurations. Hyper-
holic heads on Model 96
only.

VIKING 230
TRANSPORT SERIES
Electric pushbutton controls.
Remote control. Relay rack
mounting. Interchangeable,
unitized head blocks with
i ‘ various, hyperbolic head con-
S L b, figurations.

‘ - i

MATCHING RECORD/PLAY AMPLIFIERS

Monaural RP62 VU,

Your assurance

- - . of Quality in

NEA -lrlg OF MINNEAPOLIS, INC. Tape Components
\1_I L7 9600 Aldrich Avenue South, Minneapalis, Minnesota, 55420

Circle item 29 on Tech Data Coard
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a commercial advertisement along
with the billing for the advertising
time.

The discs are stored on regular
shelf space (we can store hundreds
of these discs in a few inches of
shelf space, compared to the large
arcas demanded by tape storage).
Each disc is coded so we can im-
mediately locate a particular seg-
ment by date and time of broad-
cast. The dises do not deteriorate.

This speed of reference has
proven particularly helpful to our
station management. Previously, it
was necessary to pull a complete
tape and listen through long por-
tions of it to identify certain audio
sections. Also, these discs can be
transcribed by any stenographer just
by placing them on her secretarial
unit and handling them as she would
regular dictation.

To sum up the usefulness of this
system, we are realizing the follow-
ing advantages:

1. Flexible use of one recorder in
three different applications re-
duces capital outlay to accom-
plish our recording needs.

2. The use of a compatible disc
recording for each application-—
easily indexed and identified.

3. File-ability of vcrbatim disc re-
cordings for logging reference.
Only 17 of shelf space is re-
quired for each 100 discs, elimi-
nating bulky storage of station
master tapes for two-years.

4. Logging costs are as low as 8¢
per half-hour disc compared to
storing on tape.
The use of one transcribing ma-
chine for all recording applica-
tions. Dubbed recordings can be
aurally “scanned” quickly to
locate a commercial or other
portion when needed.

6. In-office use of recorder hooked
to phone provides dictation fa-
cilities for a number of station
executives. Phones can be added
or relocated as desired.

A disadvantage is that the Edison
disc must be changed or flipped
over every 20 minutes by someone
in the office area close to the re-
corder. However, at the present
time serious study is being given to
a method of logging directly on the
disc, in place of using tape and the
handwritten- log. This will be de-
cided after further analysis of the
new FCC regulations concerning
rules on logging.

w
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LAST CHANCE TO OWN _

50,000*
INDUSTRY  f
WORKHORSES /]

*58,211 by
actual count

BUY YOUR
PT 6 WORKHORSE
NOW FROM
FINAL
FACTORY RUN |
OF 300

The world’s greatest horses earn — and eventually
receive — retirement. Such honor soon will be be-
stowed upon the Workhorse of the Broadcast Industry,
Magnecord’s PT 6, 58,221 of which have been built

~and sold to date.

Whether you avr,e a veteran or a newcomer to the.
broadcasting field, mere mention of the PT 6 very
likely “rings a bell” in your mind. Your last chance

. to own a new PT 6 is NOW — while Magnecord makes

a final factory run of only 300 units, and manufactures
a supply of spare parts to service all PT 6 units for
many years to come.

" Most professional audio engineers know what the PT 6.

will do — by now its “track record” is almost legen-
dary. But just to play it safe, write today for complete
information and let Magnecord know you want to be

~cut in on the final factory run.

' .-agnecord MIDWESTERN INSTRUMENTS

SALES DEPARTMENT P, 0. BOX 7509 * TULSA 35, OKLAHOMA

Circle 1tem 31 on Tech Data Card
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NEXT MONTH

Stereo Broadcasting . . .

STEREO FM — AN END-OF-YEAR REPORT — Rules
EQUIPPING for STEREO — Equipment
DEVELOPMENTS IN STEREO MONITORING — Techniques
ANTENNA CONSIDERATIONS for STEREO BROADCASTING—Design

Plus: Extra Stereo Features, Engineers’ Exchange, News, Products, and many
important items you won't want to miss.

Reserve your copies! Fill out and send in the convenient subscription card bound

in this issue, and receive the Broadcast Engineers’ Maintenance Guide

absolutely free!

WCRL KOKL‘ KCBN XENA WPIX KLMR KNBX KTYM KPER XEMO KCTy
WDIG KWOwW WGCD XEJX WOKO  KFML KAR) KSFO KCNO WCMC WITS
WARI KT0C
WEWC KWLA
WLAY KFNV
WiBB Quality Broadcast Equipment WKCX
W0 for the WCAP
WMSL ; . WMTE
WEB) World’'s Greatest Radio Stations WCHB
KBRS WNAT
KRNO Wime
K K
KUK AM TRANSMITTERS 00E
KROY KDFN
KATY 50 to 10,000 watts. The Bauer Model 707, 1000,/250 KXEQ
KSYe watt transmitter is the most copied in the industry. KLca
Exclusively offered as a “kit”" or factory assembled.
KIST Other transmitters from 50 watts to 10,000 watts. WIRM
KFmB KRSY
KPAT AUTOMATIC LOGGING EQUIPMENT KRZY
K108 The Bauer Model 440 Log Alarm logs all required KRRR
KONG parameters. Meets FCC specs. Economical — simple — KBON
KIRV labor saving! WIAB
KXEX KCSR
KBLA NEW PRODUCTS KBET
KKOK Bauer Model 920 limiter "Peak Master’ available WEM)
KXRX now. FM transmitters—Audio Consoles available soon. WBTA
KGEE WBVM
KSUE Complete KFLY
KIDD Technical KKID
KHUM Details WSTV
on
KGER Request! WHIZ
KRKC WRTA
KTHO WIET
KCTY WKSC
KSMA WORG
KVOR KGNS
ELECTRONICS CORPORATION
WMAF KTNT
WCNH 1663 Industrial Road, San Carlos, California KREW
WBHB Area Code 415 591-9466 KULE
WCQS WHVF
WBYG KFBC
KRXK WBOY
WSBT KWIZ KUBA KCOK KAHI WGES KWK KTHO KLiQ XEMO WTAP
WRTA KSRO KCEY KXRX WMOP WCCW  KOLO WLTC KVI XEAU KRIZ
54 Circle ltem 34 on Tech Data Card
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field portability. The instruments provide
an extremely bright trace, small spot
size, and minimum deflection defocus-
ing. Fast sweep speeds can be observed
without reduction in normal ambient
light conditions. All Du Mont 765 series
oscilloscopes have a frequency range of
DC to 25 mc with present plug-ins;
other plug-ins soon to be available will
increase bandwith up to 100 mc. Price
of the rack model is $695, bench $593.
Circle Item 51 on Tech Data Card

Pocket Tool Kit

A new, pocket, convertible tool set from
Xcelite, Inc., Orchard Park, N. Y., con-
sists of an assortment of 6 compact nut-
drivers and screwdrivers with colored
plastic handles, plus a special piggyback
torque amplifier handle, all in a see-
through plastic case. The hollow handle
slips over the pocket tools to give them
the larger grip. longer reach, and in-

BROADCAST ENGINEERING
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ENGINEERS’ TECH DATA SECTION

AUDIO & RECORDING EQUIPMENT

60. AMPLIFIER CORP.—New edition of ‘Flutter, Its Nature,
Cause, and Avoidance” gives analysis, mechanical prob-

lems, effects, and proper means of measurement.

61. BROADCAST ELECTRONICS—Brochure
information for tape

contains  specs,
prices, and installation cartridge
system, plus description of delayed programmer, stereo
units, Cue Trip, turntable preamplifier, cartridges, and ac-

cessories.

62. FAIRCHILD—Sheet provides specs of Winston Research
automatic gain control.

/?w&ca QSGPR-E';?'Y

ORr
PROFESSIONAL TURNTABLES

@ Quality

o Continuous
Performance

. e Simplicity
Priced from *115.00 to °235.00

-REK-D-GUT pick-up arms

12 inch. *34.95
16 inch $36.95

Model 607

CONCERTONE tape recorders

Fult track --or Stereo
Width 19" for rack mounting - also portable
Professional broadcast quality.

Send for prices and literature.

STANDFORD-OMEGA

Condenser Microphones
$130.00 to *150.00

ST FAST FAST Service

Mg'n;-ﬁeid\', Air Freight or- Parce! Post

- RUYSSCO Electronics Mig.
6879 No. Sunnyside. - Clovis, California
Ph. 299-4692 Area code 209

Circle Ifem 41 on Tech Data Card
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63.

64.

85.

66.

67.

68.

69.

70.

71.

72.

73.

QUAM-NICHOLS—Catalog lists complete line of Joud-
speakers for background music, PA, Hi-Fi, general replace-
ment, and auto applications.

GOTHAM AUDIO—Brochures describe EMT 930 series pro-
fessional turntables and series 140 reverberation units.

LANGEVIN—Catalog covers 3500 items of audio transmis-
sion equipment, including equalizers, amplifiers, mixers, at-
tenuators, jack strips, plugs, panels and other hardware.

RCA—In catalog and brochure, line of magnetic tapes and
properties are covered.

SHURE—Catalog presents complete line of microphones
and related products for the audio specialist and bread-
cast engineer.

COMPONENTS & MATERIALS

CINCH—Twenty-page catalog is devoted to line of militory-
type heat dissipating tube shields.

ERIE RESISTOR—Bulletin presents specs for new line of
miniaturized mica capacitors.

INDUSTRIAL DEVICES—Literature describes
light for applications requiring illuminated legends.

neon pilot

KURMAN ELECTRIC—Bulletin lists 34 models of magneti-
cally shielded reed relays with 11 contact combinations.

SWITCHCRAFT—Engineering spec catalog describes alum-
inum jack panels.

WESTINGHOUSE—Microwave and devices, and
image orthicons are covered by a series of data sheets

tubes

and a cataleg.

: / Wme f ot o free copy -
', Astudy of

cmd drift.

ULTRA-SENSITIVE
FLUTTER METER

With built-in Three-Range Filter, 3 ke Test Oscillator, High Gain

Preamplifier and Limiter, Filter Ranges: 0.5 to 6 cps; 0.5 to 250

cps; 5 to 250 cps. Designed for rapid visual indication of flutter

and wow. Meets standards set by the Institute of Radio Engineers.

Flutter and wow readings are separated by built-in high-pass and

low-pass fillers. Three ranges are read on a large, sensitive 7 inch

meter: 0.3%, 1.0%, and 3.0%. Accuracy within 2% of full

scale value, independent of wave-form, amplitude variation, hum,

noise, switching surges and other extraneous transients,
CONDENSED SPECIFICATIONS

Input Voltage .. 0.001 ta 300 Volts

.. 001 ta 3%

20 db.

3,000 cycles

$495.00

Write for complete specifications to Dept. BE

AMPLIFIER CORP. of AMERICA

An Affiliate of the Keystone Camera Co., Inc.
398 Broadway, New York 13 N.Y. ¢ WO 6-2929

Limiter Range
Oscillator (Built-in}
Net Price

Circle Item 40 on Tech Data Card
BROADCAST ENGINEERING
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84,

85.

86.

87.

88.

89.

80.

91.

92.

93.

94.

RADIO & CONTROL ROOM EQUIPMENT

McMARTIN—Brochure describes 8-watt and 32-watt tran-

sistor amplifiers for monitoring, queing, talk-back, and
utility purposes.
MOSELEY ASSOCIATES—Two-page bulletin  covers the

technical considerations of a 950-mc STL system for FM
stereo.

SPARTA—Bulletin lists specs and other information on
equalized preamp.

TELEVISION EQUIPMENT

AMPEX-—Eight-page directory lists over 1,150 television

recorder installations throughout the world.

CONRAC—Illustrated bulletins cover
for field and rack use.

14" video monitors

HOUSTON FEARLESS—Booklet entitled, “Does it Pay to
Process Your Own Microfilm?”

WALLACH & ASSOCIATES—Six-page brochure contains in-
formation on complete line of cabinets for the storage of
records, tapes, film, and filmstrips.

TEST EQUIPMENT & INSTRUMENTS

AMERICAN ELECTRONIC LABS—Four-page bulletin de-
scribes group of four semiconductor testers.

DELTA—Report explains use of RF power bridge for per-
manent installation in the common point of a directional
antenna,

HEWLETT-PACKARD—Short form catalog provides
ence to over 600 electronic test instruments.

refer-

SECO—Eight-page bulletin describes line of tube testers.

TELEMET—Monoscope generator and solid-state effects gen-
erator are described in bulletin.

TRANSMITTER & ANTENNA DEVICES

ANDREW CORP.—Specification sheet covers broadband
high-gain antenna for mobile communication in the 150 to
162 mc range.

APC—Brochure gives specs on aluminum. Erec-Tower port-
able telescoping antenna tower.

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

CONTINENTAL ELECTRONICS—Brochure describes 600-kilo-
watt peak power high-frequency electronic amplifier.

GATES—Catalog covers full line of broadcast equipment in-
cluding AM, FM, and TV transmitters and antennas.

HUGHEY & PHILLIPS—Catalog sheet describes photo-

electric units for the control of obstruction lighting on towers.

HYGRODYNAMICS—Bulletin describes
equipment for snow and ice melting systems.

automatic control

JAMPRO—Illustrated catalog describes line of dual polarized
FM transmitting antennas.

TACO-—Bulletin describes series of satin finish “Taco Form”
microwave antennas,

November, 1963

Get a top job in hroadcasting ...

A First Class
FCC License

«.0r Your Money Back!

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 obligaticn.

MAIL COUPON TODAY FOR FREE CATALOG

Cleveland Institute of Electronics
1776 E. 17th St., Dept. B-12

Cleveland 14, Ohio How to Succeed

in Electronjcs

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST -
D Electronics Technology
[] Industrial Electronics
[[] Broadcast Engineering

[0 First-Class FCC License
[ Electronic Communications

]
[}
]
1
]
]
t
]
3
!
'
1
1
!
]
1
[}
]
t
]
0 i
1
1
1
)
]
1
t
1
]
i
t
]
3
4

other

Your present occupotion

Name Age.

(please print)
Address

City. Zone State

Circle Item 42 on Tech Data Card

wwWwW americanradiohistorv com


www.americanradiohistory.com

wwWw americanradiohistorvy com


www.americanradiohistory.com

How do you

make the
best on
hetter?

Add direct tape drive to Automatic Tape Control

Another first from Automatic Tape Control.
A direct drive motor completely eliminating
troublesome belt changing, flywheel bearing
problems and speed differences between ma-
chines. A quality feature previously available
only in the finest reel-to-reel tape machines,
Automatic Tape Control now offers this great
advance as standard equipment at no addi-
tional cost. Consisting of an especially designed
hysteresis synchronous ball bearing motor,
ATC’s direct capstan drive provides trouble
free and virtually noiseless operation at all
times. And, because only the highest quality

sealed ball bearings are used, no lubrication is
required. An absolute minimum of eight inch-
ounces of driving torque completely eliminates
tape slippage and pinch wheel pressure prob-
lems on all cartridge sizes and tape lengths.
Through extra care in manufacture and assem-
bly, wow and flutter is less than .29 rms and
timing accuracy is better than 99.8%—com-
parable to the finest reel-to-reel machines.

For more information on this great advance in
tape cartridge equipment, contact Automatic
Tape Control or your area ATC distributor.

Originators of the tape cartridge system for broadcasters

AUTOMATIC (@ TAPE CONTROL

209 E. Washington St.

Bloomington, Illinois,

Circle 1tem 43 on Tech Data Card
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FOR HIGH-BAND OPERATION

It's the new RCA 25-kw TV Transmitter (Ch. 7-13

BN

offering new excellence of performance, reliability and low operating cost

The popularity of this modern 25-kw transmitter stems
from its fine performance for high-band VHF service.
That's why so many TT-25DH’s have been ordered since
first shown at the 1962 NAB Convention.

This transmitter is capable of full 316-kw ERP when
coupled with a modern high-gain antenna such as the
RCA “Traveling Wave."

WNAC will be using two of these operating in parallel
to produce 50-kw for its new transmitter installation.

TheTT-25DH transmitter iscompletely modern, using
silicon rectifiers, and a minimum number of operating
tubes. ltis designed for remote control operation. Small
space requirements, low power cost, and high relia-
bility are among its many other modern features. It is
an ideal transmitter for the high-quality, maximum-
power VHF station. [t will add prestige to yours.

For more facts about this new transmitter, see your RCA Broadcast Representa-
tive, or write RCA Broadcast and Television Equipment, Bldg. 15-5, Camden, N.J.

The Most Trusted Name in Television

®
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