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new camerad

for Tektronix Oscilloscopes
Type C-27

pictures full 8-cm x 10-cm graticule
on Polaroid* 3% x 4" film

Full-size reproduction of composite video signal—-as
displayed on Tektronix Type RM527 Waveform
Monitor. Note that image is not reversed, right to left.

I BINOCULAR VIEWING I ONE-HAND PORTABILITY
I8 DIRECT RECORDING I LIFT-ON MOUNTING
[l ACCESSIBLE CONTROLS Il SWING-AWAY HINGING

includes /1.9 lens with 1:0.85 object-to-image
ratio, cable release, direct binocular viewing PIUS

system with removable viewing tunnel, and .
Polaroid* Land Pack Film Back, using Type 107 . COMPONENT |NTERCHANGEAB|LITY e with C-27 Camera

black and white film or Type 108 color film.

able to accept other lenses, film backs, shutter actuator, 35-mm
One mounting bezel adapts C-27 Camera to

TypeRM527Wavef0rmMonitor.Anothermount- film attachment, other accessories,
ing bezel adapts C-27 Camera to most other

oscilloscopes. Bezels available separately $15.
C-07 CAMERA . . oo o $420 -CALL YOUR TEKTRONIX FIELD ENGINEER FOR
U. S, Sales Prices f o L Beaverton. Ocegon A DEMONSTRATION OF THE C-271 CAMERA.

* ®hy Polaroid Corporation

4 PO BOX 500 - BEAVERTON. OREGON 97005 - Fhone [Area Code 503) Mitchell 4-0161 « Telex: 036-691

TEktrDﬂiX, inc. / TWx- 503 291 68U « Cable: 1EKTRONIX + OVERSEAS DISIRIBUTORS IN 25 COUNTRIES

TEKTRONIX FIELD OFFICES in principal cilies in United States. Consult Telephone Directory
Tektronix Australia Pty., Ltd., Melbourne; Sydney » Tektronix Canada Ltd., Montreal; Toronto
Tekironix International A.G., Zug, Switzerland » Teklronix Lid., Guernsey, C. 1. = Tektronix U, K. Lid., Harpenden, Herts
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LINE VOLTAGE REGULATION
FOR BROADCAST STATIONS

Spasmodic fluctuation of input
voltage spells grief for the broad-
cast engineer. Frequent power
“bumps” play havoc with the sta-
tion’s signal, they necessitate con-
stant correction and maintenance of
broadcast equipment, and they
sharply reduce the life of vacuum
tubes and electronic components.

We became acutely aware of this
problem at WBKYV and WBKV-FM
in 1960, when we increased the
power of our AM station to 1000
watts. The increase in power,
coupled with the demands of our
18,000-watt FM station, made it
increasingly difficult to get stable
input voltage for our stations.

WBKYV and WBKV-FM are lo-
cated near the southernmost perim-
eter of the city of West Bend, Wisc.
Power is supplied on an industrial-
rural feeder line. Some of our im-
mediate neighbors were already
drawing heavy power loads. These
included a ready-mix concrete plant,
a feed mill, and a factory with large
stamping equipment. Consumer de-
mands were high, too. All of these
factors added up to a marked input
voltage fluctuation. Qur high cost
of tube replacement was a conclu-
sive indicator of this situation; an
increase of only a few per cent in
filament voltage cuts life in half.

LOAD CENTER

NOMINAL VOLTS
LIGHT LOAD

HEAVY LOAD

VOLTAGE

DISTANCE

REGULATOR

Fig. 1. Yeltage distribution along a typical
power line with & step-type requlater.
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There were other ways the volt-
age problem made itself known.
Under FCC regulations, the power
level of a broadcast station cannot
be more than 5% above or 10%
below its established rating. A
licensed engineer or engineer-an-
nouncer must take readings every
half hour to assure compliance with
the rules. Line-voltage fluctuations
forced our engineers to make fre-
quent adjustments of the control
equipment for input voltage, PA
plate voltage, and filament voltage.

Efforts of Local Utility

The local utility was most co-
operative in attempting to provide
the closest regulation possible. With
voltmeters in hand, the utility engi-
neers beat a path to our door. But
the result of each test they made
turned out the same: the utility was,
in fact, maintaining the input volt-
age within the specified range of
% 10 volts from a pre-determined
level on the industrial-feeder line.
This performance complied with
state regulations.

The service, although more than
satisfactory for the industrial plants
in our vicinity, was simply not up
to the precise voltage needs of our
broadcast equipment. However, the
utility was not prepared to give up.
It increased the size of the outside
pole transformers to keep voltage
losses to a minimum. Capacitor
banks were also installed nearby.
Then our connection was moved
from one phase to another in the
hope of finding the one phase that
would provide adequate overall reg-
ulation. Unfortunately, none of
these measures sufficed.

Types of Regulators

It was at this point that we
decided to undertake an extensive
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by Paul J. Mueller, Chief Engineer,
WBKY, West Bend, Wisc.—Case history
of one station’s experiences in
eliminating line voltage fluctuations,

study of various line-voltage regu-
lators to find one suitable for the
broadcast problem. We began by
listing the following essential speci-
fications:

1. The regulator must provide
extremely fast voltage compensation
in terms of cycles, not seconds.

2. Regulation must be for all line-
voltage changes, not just for those
that occur because of peak or light
loading during certain times of the
day or evening.

3. Voltage transients, such as
those caused by motor starts or
welding loads, must be compensated
for.

4. The regulator must be virtually
free of maintenance.

Step-Type Regulator

The step-type voltage regulator
was investigated first. Basically
it is a motor-driven mechanical
device for switching taps on an
auto-transformer to compensate for
high or low input voltage. A con-
trol element senses the input volt-
age. If the voltage is too high, the
motor is energized to move a tap
switch from tap to tap until the
desired voltage is obtained. If the
input voltage is too low, the motor-
driven tap switch engages taps in
the opposite direction.
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Fig. 2, Schematic diagram of voltage reg-
ulator employing saturable-core reacfor.
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THE EARLY EVOLUTION
OF TELEVISION

Although Paul Gottlieb Nipkow
is credited with the first conception
of a spirally perforated rotating disc
to dissect an image, it is not gener-
ally known that in the Telegraphic
Journal of 1881 an inventor by the
name of Shelford Bidwell described
a device for “the telegraphic trans-
mission of pictures of natural ob-
jects,” which predated Nipkow by
three years.

During May, 1891, an Ilinois
experimenter, Amstutz, successfully
sent a halftone photo over a 25-
mile wire circuit in eight minutes.
The picture received was a celluloid
photographic spiral around the re-
ceiving drum. When finished it was
removed from the cylinder, flattened
out, and made into a stereotype for
relief printing. The engraved cel-
luloid sheet could also be inked and
printed on the intaglio press.

Amstutz also worked with scan-
ning discs in 1894, but it was not
until 1913 that Jenkins of Wagh-
ington and John Logie Baird in
England began the work which cul-
minated by 1925 in the showing of
animated motion pictures by tele-
vision.

Among the many companies en-
gaged in experimental TV work
during the late twenties was Bell
Telephone Laboratories who sent a
picture from Washington to New
York in 1928. Prominent among
the experimenters were RCA-Victor
in Camden, N. J., Jenkins Corp. of
Passaic, N. J., General Electric at
Schenectady, N. Y., Philo Farns-
worth in Philadelphia, Penn., and
U. A. Sanabria in Chicago, IIl.

From the magazine Radio News
of February, 1925, a description of
an RCA “photoradiogram” shows
clearly the dependence of television
on advances in other sciences. This
transmission was from London to
New York and took place on No-

14

by Len Spencer, Consulting Author,
Technical Director, CKAC, Monireal,

Quebec, Canada—A chronicle of evenis

Fig. 1. Scanning lens disc system in which
rotating lenses swept image acrass screen
in horizontal direction, while the line was
displaced vertically by changing angle
of several successive prism elements.

ember 30, 1924. The following is
an excerpt from that article.

*The transparent film is placed on
a glass cylinder. An incandescent
lamp inside the cylinder is focused
in a minute beam onto the film as
the cylinder rotates, and this trans-
fers the light values of the picture
into electrical impulses, in a General
Electric Co. photoelectric cell.

Fig. 2. 1931 flying spot scanner camera.
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in the development of television, from
the Nipkow disc to the Madrid Conference,

“The receiving cylinder has a white
paper placed thereon, and the incom-
ing dots-and-dashes, amplified in pass-
ing through a bank of vacuum tubes,
are recorded in ink on this paper
with a special vibrating fountain pen,
drawn down by magnet coils to re-
cord the picture much in the style of
an artistic stippled engraving. The cyl-
inders of both the sending and receiv-
ing machines are rotated back and
forth, the electric camera itself ad-
vancing down the length of the pic-
ture one notch at a time.

“The necessary synchronism of the
two machines is maintained by the
use of special driving motors and a
special controlling mechanism based
on the constant pitch of a tuning
fork.”

The pioneer work of Jenkins,
who developed a transmission sys-
tem using a prismatic ring and
disc, demonstrated to those who
followed the problems to be solved
and indicated possible solutions.

The methods of scanning began
with a disc having spiral holes.
Next, these holes were replaced
with lenses; then the lenses were
focused on mirrors, and these mir-
rors in turn were viewed through
a magnifying lens. Such compli-
cated devices were required be-
cause of two basic problems—re-
stricted size and low light density.

The height of the picture was
governed by the vertical distance
between the first and last holes of
the spiral, while the width was con-
trolled by the distance on the hori-
zontal plane between the first and
the last hole. Obviously, both of
these criteria depended on the di-
ameter of the disc.

To create the illusion of contin-
uity the spiral must sweep the scene
in about one sixteenth of a second,
so in practice 900 rpm was used.
For a 6” square picture a 20” di-
ameter disc was required; imagine
the whirling monster needed for
23" projection! This prompted the

BROADCAST ENGINEERING
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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,

July. 1964

AMPEX

S

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 lbs.
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.

17
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NEW'!
Cartridge Mount*
for broadcast
Cartridge
Machines!

NORTRONICS HEAD MOUNT
REDUCES MOUNTING AND
ALIGNMENT PROBLEMS!

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

CARTRIDGE MOUNTS COMPATIBLE
WITH ALL NORTRONICS TAPE HEADS!

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

For complete infermation about Nortronics Cartridge
Mounts, write for our Form #717

*PATENT PENDING

ortrnonicss

8143 Tenth Ave. N., Minneapolis, Minn, 35327

Circle Item 9 on Tech Data Card
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Since music had to be played by
memory, a blind pianist was a nat-
ural star for the show. Othcr musi-
cians bumped into each other as
they tried to stay within the circle
of pale light; playing in almost com-
plete darkness was bewildering and
uncomfortable. Nevertheless, stand-
up comics, cartoonists, and soloists
came through quite well because
close-up shots could be used.

In the ensuing months many in-
novations were employed. Small
lights were mounted on the music
stands and on the piano rest, while
others were installed well out of
the active field. Station engineers
learned all about high-voltage tran-
sients that blew out oil-filled ca-
pacitors and ripped out what they
thought were high-voltage insulators.

Then early in 1932 Canadian
Television was formed which con-
trolled licenses of Baird Televi-
sion of England and patents of the
Jenkins Television Corp.

This company exploited a 60-
line, 30-frame optical system that
could produce useful signals in a
lighted studio, but what light! The
four 1-kw DC lights used produced
intense heat. But a program was
broadcast on CKAC’s television
transmitter (Figs. 7 and 8&); here
is a newspaper report of the event,
dated July 20, 1931:

Practical Test is Given
TELEVISION
Program Broadcast Foreshadows
Great Developments in Near Future
“Television became an accomplished
fact last night in the studios of

CKAC. It was good entertainment,

with very good definition of the per-

formers’ heads and shoulders.
“Mariette Mineau, violinist, accom-

panied at the piano by her sister,
Francoise, added the vision of a
charming smile and nimble fingers
to her playing. Miss Violet Gridley
sang, accompanied by Douglas Reid,
while Edward Picard did some black-
and-white cartoon work”

Two receivers which received this
mishmash are shown in Figs. 9 and
10. There were four of these in
Montreal at that time; all the other
sets had been built by amateurs
from kits which consisted of a Y
hp synchronous motor for 60 cps, a
perforated spiral disc, and a neon
gas light. The receiver electronics
were mostly home-grown or bought
from ham radio stores. At that time
there were, as far as CKAC could
guess, about 20 viewers. The trans-
missions continued twice each week

wwWwW americanradiohistorv com
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Fig. 9. Television receiver used in 1932,

during 1933 and about once a week
in 1934, then ceased completely.

One reason that the pattern of
radio’s growth, with its slow ad-
vance from coherer, magnetic, and
crystal detectors, culminating with
DeForest’s Audion and modern
tubes, was not repeated during the
evolution of TV was the famous
1932 report of the RMA.

The Radio Manufacturers’ As-
sociation’s Television Committee
under the chairmanship of D. E.
Replogle of Newark, N. J., recom-
mended to the FCC a new and com-
pletely different approach to the
question of television standards.
There were by 1932 all kinds of
scanning rates and framing frequen-
cies, from the 45-line, 3-spiral disc
of Sanabria to the 60 lines of Baird
in England, the 80 lines of Don
Lee, and the 120 lines of Jenkins.

As early as June 1932, RCA
was already transmitting a 240-
line picture from the Empire State
Building in New York City. They
also had in operation a number of
cathode-ray receivers. The DeFor-

Fig. 10. Television receiver of 1931 to 34.

BROADCAST ENGINEERING
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July, 1964

We interrupt this magazine to bring you ...

Late Bulletin from Washington

by Howard T. Head

Subscription Television

One of the projects attracting most attention in the television field
this season is that being undertaken by Subscription Television (STV)
in' California. This is a system of pay television being installed in
Los Angeles and San Francisco to distribute television programs by

cable., Present plans call for the first programs to begin in July.

These will include home baseball games of the Los Angeles Dodgers and
the San Francisco Giants, which would ordinarily be "blacked out’ on
broadcast television, plus a number of programs of cultural interest.

Meanwhi. the Commission is analyzing comments relating to proposed

FCC regulation of CATV systems. These comments have been submitted by

the National Community Television Association (NCTA), the National

Association of Broadcasters (NAB), and others. At the present writing,

Federal regulation of either Pay-TV systems or CATV systems doe= mnot
pear to be imminent.

Remote (~=*+rol of Television Transmitters

The National Association of Broadcasters is preparing a petition to
the Commission requesting that television broadcast stations be au-
thorized to operate their transmitters by remote control as is now the
case with AM and FM stations. Several stations are participating in
a test program to determine the feasibility of remote-control tele-
vision operation, and the results of these tests will be submitted *o.
the Commission in support of the proposal some time this month.

High P~var and Duplication on AM Clear Channels

The Commission continues to grapple with the problem of final dispo-
sition of the clear channels, which are presently reserved for the use
of only a single 50-kw station in the United States during nighttime
hours. Approximately two years ago, the Commission announced that 12
of these channels would be made available in specified Western states,
each channel for a single Class II-A station to operate day and night
with a minimum power of 10 kw. However, most of the proposals filed
to date for Class II-A operation have been disappointing in terms of
service provided to areas not already covered.
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Meanwhile, seven of the Class I-A clear-channel stations have filed

applications proposing experimental operation with powers ranging from "
500 kw to 750 kw., The Commission must decide whether to authorize one ;
or more of the experimental high-power stations, grant the standing

applications for Class II-A stations, or seek a still different solu-

tion for optimum use of the clear channels. A decision is expected

shortly.

Audio Tape Cartridge Standards

The Engineering Department of the National Association of Broadcasters
has prepared a final draft of proposed standards governing the use of
audio tape cartridges. Considerable urgency has been attached to
agreement on tape cartridge specifications because of the dissatisfaction
of many sponsors with poor audio quality resulting from inadequate
attention to dubbing from ET's to tape cartridges. The drafted stand-
ard has been circulated to interested segments of the 1ndustry, and
agreement is expected in the very near future.

Subaudible Telemetering

Tests are being conducted by Station WSM, Nashville, Tenn., to deter-
mine the feasibility of telemetering transmitter meter readings to a
remote control point by means of subaudible tones modulated on the AM
carrier, The present tests involve an audio tone variable in frequency
between 20 and 40 cps. The modulation level is held to less than 10%
and tests have been conducted with modulation as low as 5%. In oper-
ation, a command signal is sent from the remote control location to

the transmitter, and the pertinent reading shifts the frequency of the
subaudible tone.

The WSM tests are of particular interest because WSM is part of the
BRECOM network. The BRECOM system employs frequency-shift keying of
the carrier for teletype communication, and it had been feared that

the telemetering tone might interfere with BRECOM transmissions. No
tests to date, however, have revealed instances of interference between
the telemetering signals and the BRECOM transmissions,

Howard T, Head...in Washington
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FOR THE BROADCASTER
WHO WANTS:

o FULL FIDELITY SOUND

SIMPLICITY OF OPERATION & MAINTENANCE
COMPACT SIZE & SMART, MODERN STYLING
FAMOUS SPARTA QUALITY & DEPENDABILITY
AND - A CHOICE OF LEASE OR PURCHASE!

BP-11 BATTERY POWERED
TAPE CARTRIDGE PLAYBACK

The sensation of the 1964 National Association of Broadcasters
convention! Plays 40 minutes on rechargeable Nickel-Cadmium
battery. Weighs only 112 pounds, Fully transistorized . .. com-
pletely self-contained, including battery and charging unit. Plays
all size cartridges. Comes with protective slip-cover with cart-
ridge pocket and battery charger cord, Now available with
audible cuing as optional extra.

BP-11 . . .. $179.50 Optional Audible Cve . ... 17.50

/7 SPARTA-MATIC.400 SERIES >

400RP (Record/Playback) and 400P (Playback only) New, improved
design permits faster, effortless cartridge insertion and release.
All-transistorized circuitry, Amplifier modules constructed on in-
dividual epoxy-glass printed circuit boards. Heavy guage steel
cabinets with anodized brushed aluminum control panel. Large,
illuminated stop-start buttons. Each unit requires only 10V2” X 14"
space. Both units conform to the proposed NAB standards.

400RP . . . . $625 400P . . . . $450

CD-15 TIME DELAY
AND “SPECIAL EFFECTS”

All transistorized tape cartridge unit with separate record, play-
back, and erase heads makes possible program time delays from
3 seconds to 30 minutes (for on-the-air telephone conversations,
etc.) length of time delay adjusted simply by changing length
of cartridge used. May also be used to create “echo chamber’

« and reverberating echo effects. CD-15 . . . . $395

AS-100 STEREO AUDIO CONSOLE Y S
All transistorized with stereo inputs for microphone, two turntables, and ’

auxiliary.

Unit has plus 4 dbm 600 ohm balanced output. Contains plug-in program
amplifiers, plug-in microphone preamplifiers, and line-balancing input
transformers for all channels. Microphone muting, turntable cue, and pro-
gram monitor contact terminals are provided. Individual controls for moni-
tor headphone and cue gain, as well as master gain controls for program,
right and left channels.

Unique, three position lever-switching for maximum flexibility of operation.
AS-100 . . . . $525

OUR PRODUCTS ARE OUR BEST SALESMEN!

For immediate delivery . .. or further details,
Call, Write, or Wire Today:

SPAKTA ELECTRONIC CORPORATION

6450 FREEPORT BOULEVARD - SACRAMENTO 22, CALIFORNIA - GA 1-2070

Circle Item 13 on Tech Data Card
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CROSS MODULATION —

Cause and Cure

Cross modulation is a problem
that doesn’t appear frequently in
normal broadcasting work, but
when it does appear, it can be a
major headache. First, what is cross
modulation? A simple definition is:
your modulation on somebody else’s
carrier, or vice versa. This is not
always what happens, but it is the
usual case. For example, the modu-
lation of station B can be heard in-
terfering with the programming of
station A. However, the condition
only exists in the vicinity of station
C. Station A might be tempted to
complain to the FCC that station
B is causing interference. However,
it is not wise to complain to the
Commission until it can be estab-
lished where the fault actually lies.

How It Is Produced

The frequencies of stations A, B,
and C are shown in Fig. 1. The
interference to station A could be
due to an 840-kc parasitic signal
from station B, but in this example
it is assumed that no such signal is
radiated. There are two common
ways in which the interference
could be caused by the combina-
tion in a nonlinear detector of sig-
nals on the frequencies shown in
Fig. 1.

Notice that station B operates
on a frequency 60 kc from that of
station C. When the modulation of
station B combines with the carrier
of station C, one of the resulting
modulation products is 60 kc above
the frequency of station C, or 840
kc. This happens to be the assigned
frequency of station A. It is also
possible to beat 720 kc against the
second harmonic of 780 k¢ (1560
kc) and obtain a difference fre-
quency of 840 ke.

These two processes can easily
be distinguished from each other.
The first produces a signal of vary-

24

by Robert A. Jones, Consulting
Author, Consulting Engineer, La Grange,

|. — Locating and eliminating sources

Fig. 1. Frequency relationships of three
stations in the cross-modulation problem.
ing strength on 840 ke, whereas the
second produces a more steady sig-
nal. The type of cross modulation
can be determined by observation
with a field intensity meter.

Eliminating the Source

If the spurious (spur) signal is
steady, and a strong second har-
monic can be detected from station
C, the cross modulation is probably
being generated in the final stage of
the station C transmitter. A prop-
erly designed transmitter will not
allow a second harmonic to reach
the antenna. However, no trans-
mitter can eliminate a second har-
monic at the plate lead of the final
stage, and it is there that the cross
modulation occurs. To avoid cross
modulation, the signal from station
B must be prevented from reaching
the plate circuit of the station C
transmitter. A simple trap adjusted
to the frequency of station B nor-
mally solves this problem.

Fig. 2. Diagram showing the darea of
the interfering stations listed in Fig. 1.

wwWwW americanradiohistorv com

of cross modulation between
transmitters of nearby stations.

The spur signal can be traced
using a field intensity meter as a
directional probe. In the example,
if the spur is steady, but is found
not to be coming from the station
C site, this means that the second-
harmonic radiation from station C
is very strong and that the cross
modulation with station B is occur-
ring at some external point. The
solution of the problem is to install
a second-harmonic trap at station
C.

External sources of cross modu-
lation can best be located by tour-
ing the area until the field intensity
meter reads the maximum signal
or the interference is loudest. Use
of a field intensity meter is best,
since it indicates both signal strength
and direction. Fig. 2 shows the area
of interference in the example.
Once the source is located, it can
be eliminated by traps, filters, by-
pass capacitors, or in some cases
simply by grounding.

If the spur signal is not steady,
it is probably being caused by a
beat between the carrier of station
C and the modulation of station B.
It is likely that this is occurring in
the final stage of the station C
transmitter. This problem is solved
by placing a pass-reject filter in the
antenna lead of station C. Fig. 3
shows how the filter is installed in
a typical antenna setup. By placing
the filter between the antenna am-
meter and the LTU, the unwanted
signal (from station B in the ex-
ample) is prevented from registering
on the meter of station C. In order
to prevent the unwanted signal from
being picked up on the transmission
line between the LTU and the
transmitter, it is best to employ
coaxial cable and to be sure it is
well grounded. In severe cases of
interference, a second filter is
sometimes added between the co-
axial cable and the transmitter

BROADCAST ENGINEERING
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TRANSMITTER

- “KIT”* or FACTORY ASSEMBLED

Featuring Automatic Power
Control-—Lowest Tube Invest-
ment in the Industry—Auto-
matic Voltage Control—Saolid
State Rectifiers—Stable
Grounded Grid Operation—
Remote Control Provisions—
Amplifier Only Availability.

WRITE or CALL
FOR COMPLETE DETAILS TODAY

Bauer

ELECTRONICS
CORPORATION

1663 Industrial Road, San Carlos, Caiifornia
Area Code 415 591-9466

Circle iiem 15 on Tech ﬁu?a Car&
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terminals to counteract any pickup
or leakage past the first filter.

The circuit of the filter is shown
in Fig. 4. The branch made up of
L1 and C1 is adjusted to serics
rcsonance to pass the station C
signal. Due to the presence of 12,
the filter is parallel tuned at the
frequency of station B. A parallel-
tuned circuit rejects the frequency
to which it is resonated.

In the construction of the filter,
be sure to mount all parts solidly.
For maximum rejection, a shield
should be mounted between L1 and
L2 to prevent mutual coupling.
Care must also be taken in the
choice of circuit components. Not
only must the proper values of in-
ductance and capacitance be used
(based on calculations) but care
must be taken in the proper selez-
tion of current and voltage ratings.
For example, L1 and CI in com-
bination have zero reactance, but
because of the current, each will
have a high voltage across it. Thus
these parts must be mounted on
large stand-off insulators. The com-
bination of L2 in parallel with the
L1-Cl combination is resonant at
the unwanted frequency. This will
add a circulating current which in-
creases the current in L1-C1 above
the normal antenna-current value.
Also because of the parallel
resonance, a veiy high voltage at
the unwanted frequency will exist
across L2. Thus the unwanted sig-
nal necessitates high current and
voltage rating, the magnitude de-
pending on the strength of the un-
wanted signal.

A Case History

Both kinds of cross modulation
can occur at the same time. Such
a situation arose in the case of two
Midwestern radio stations. The first
station operated on 1480 kc. Some
time after it was on the air, the
FCC granted a new station an allo-
cation on 1520 kc. Because of the
closeness of the sites, this new sta-
tion cross modulated the first sta-
tion and produced a spur at 1560
kc. This turned out to be the fre-
quency of a third station in the
area.

Because of the steadiness of this
spur and because a strong second-
harmonic signal from the new sta-
tion was discovered, the cross mod-
ulation was believed to be caused by

wwWwW americanradiohistorv com

FILTER

/
LOCATION OF SECOND
FILTER (F NEEDED

TRANSMITTER

Fig. 3. Location of pass-reject filter in-
stalled in the antenna line of a station.

a stray second harmonic. The new
station was requested to install a
second-harmonic trap. After this
was done, the strength of the spur
diminished, but it now became un-
steady, and its amplitude, as ob-
served on a field intensity meter,
varied with the modulation of the
1480-kc station. By again observ-
ing the direction of this spur, it was
found to still be coming from the
site of the new station. The only
solution was for that station to in-
stall a pass-reject filter. This pre-
vented the 1480-kc signal from
reaching the final stage of the
1520-ke transmitter. After this filter
was installed, the cross-modulated
spur signal was significantly re-
duced, and there was no longer any

objectionable interference on 1560
ke.

Conclusion

If you encounter cross-modula-
tion problems, locate the source
first, and make any simple correc-
tions which are called for. If a
pass-reject filter is needed, you may
be wise in obtaining some help from
your station’s consulting engineer—
proper choice of filter components
is very important and the adjust-
ment of the filter is extremely criti-
cal. Usually, special equipment is
required to adjust such filters—
equipment not normally found on
the shelf behind your transmitter.
Most important—keep in mind that
cross modulation, like most prob-
lems, can best be cured at the
source. A

)
L SHIELD

Fig. 4. Pass-reject filter employed to re-
duce cross modulation between stations.
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Rccently, the need for a produc-
tion console arose at our station,
but along with the request for this
“desperately needed” commodity
came the management plea: “Make
it good. but don’t spend any
money.”

A little digging through the junk
box revealed that everything was on
hand except the parts needed to
accomplish this miracle. Investiga-
tion of catalogs disclosed that to
acquire the needed parts without
spending any money would either
be a revolutionary new business de-
velopment, or theft. Armed with
this evidence, we finally got man-
agement to change their plea to:
“Don’t spend much money.” Heart-
ened by this windfall, we sent out
a purchase order for a VU meter,
two pots with “snap cues,” a blank
127 x 19” panel. and a 77 x 9”7
chassis.

The next order of business was
an entire day spent scouring Bos-
ton’s endless string of surplus
houses. Among the bargains ac-
quired were a husky power trans-
former of unknown brand, a used
UTC A-25 output transformer, a
couple of electrolytic capacitors, a
27-volt Zener diode, and some large

STANDBY
PRODUCTION CONSOLE

——
100
6AUL 6AK® R

10 CLE
SPEAKER
.

.01
=~ mid

1 meq
a-
251

+]
6200 1K

Fig. 3. A diagram of the cue amplifier.

knobs—clean but not matched.

On a rainy Tuesday morning, the
postman arrived with the chassis
and a few other parts, and the day
immediately looked much better.
As we worked gingerly along the
rear edge of the chassis, something
resembling a power supply began
to take shape (Fig. 1). Soon we were
able to apply power, and the supply
worked fine. Now that we could
supply all kinds of DC, it seemed
we should have something other
than a 50-watt resistor for a load.

The output transformer was
mounted diagonally opposite the
power transformer on the chassis.
After a quick pass with a chassis
punch, three empty holes stood
ready to receive 9-pin sockets (three
sounded like about the right num-

inexpensive system built for

by Robert V. Tiffany, Chief Engineer,
WBBX, Portsmouth, N. H. — An
auxiliary use,

ber). A conventional output stage
(Fig. 2) was installed and checked
out. A 12AX7 was chosen for the
voltage amplifier because of its
ability to make little signals into
big ones.

Everything scemed to be falling
nicely into place, but suddenly a
terrible shadow fell over the new
project — there was no input trans-
former! Everybody knows that the
grid of a 12AX7 and the output of
a paralleled bunch of 300-ohm pads
just aren’t compatible. Why not
ground the grid and use the pads
as the cathode resistor? This may
sound like a good idea, but it’s not.
A resistance of 75 ohms is just too
low, even for a 12AX7. A resist-
ance of 500 ohms gave enough bias
so the stage operated quite well,
and a 100-mfd blocking capacitor
kept it that way.

At this point we ran a frequency-
response check on the amplifier,
and the curve went down like a
wounded duck as we passed 6000
cps. A 500-mmf capacitor across
the volume control propped the
response to about 11 ke, where it
started slipping again. We decided
to settle for this response in a utility
amplifier. The hum, however, was a

12hy
75ma

200 | 5

I mfd
il -

—— B+ TO CUE AMP

. 22 mid I
mfd =

V21AXT

1/2 12AX7

+21VDC
TO PREAMP

B- 10
PROGRAM AMP

LK

270K 6. 2K

25 mid

!

Fig. 1. A full schematic diagram of the console power supply.
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Fig. 2. A schematic diagram of the console program amplifier.
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IN 1956,
AGAIN
IN 1960,

every microphone in the “pool” radio-TV
coverage of both Republican and Democratic
National Conventions is Electro-Voice.
Performance —not politics —determined

the choice, and for the third term,

it’s E-V by a landshide. Performance is the
main plank on which every E-V microphone ....cc....
and speaker is built.

Microphone

Model 654 Dynamic Model 866 Variable-D®
Omnidirectional Dynamic Cardioid
Microphone Microphone
*T, M.

Moy we have your vote?

ELECTRO-VOICE, INC. Dept. 741V, Buchanan, Michigan 49107

SETTING NEW STANDARDS IN SOUND

Circle 1tem 17 on Tech Data Card
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VIDEO & PULSE DISTRIBUTION

..with individual
power supplies

40 OUTPUTS IN 5V~ RACK SPACE —
each amplifier has 4 outputs; 10 amplifiers
in 5Y4” rack frame

INDIVIDUAL POWER SUPPLIES — increased reliability and low cost/output, especially where less than
a full rack frame of amplifiers is needed

HIGH GAIN — Adjustable from —6 to +8db, ample for level recovery in long cable runs

40db ATTENUATION OF 60 CYCLE GROUND LOOP INTERFERENCE — Where ground loops exist, elim-
inates bulky and expensive “stop coils” and in many cases even stabilizing amplifiers

ALL PLUG-IN CONSTRUCTION — Amplifiers plug into individual power supplies, which can be used
interchangeably between amplifiers

GUARANTEED PERFORMANCE FOR BOTH COLOR AND MONOCHROME —

{ ==0.05db to 5Mc Input Impedance ................... Bridging 50K/5mmF, amplifier ON or-OFF
Frequency Response .......... 1 +0.1db 5Mc to 8Mc Output tmpedance ... .75 ohms +2%
Differential Gain ... Less than 0.05db, 10-90% fevel Signal to Noise Ratio ...........Greater than 60db
Differential Phase ............... Less than 0.15°, 10-90% level Squarewave, 60 ¢pS ... Less than 1% maximum tilt

Other CDL Products: Sync Adding Video Distribution Amplifiers
Solid State Vertical Interval Switching Systems
Video Crossbar Switching Systems
Solid State Mixing Amplifiers
Solid State Switcher Processing Amplifiers

Write for complete information and specifications

WARD ELECTRONIC INDUSTRIES, Inc.

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

Circle ltem 19 on Tech Data Card
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when you specify
SWITCHCRAFT
“TELEVER"

TELEPHONE: TYPE

SWITCHES

...smile

SERIES 16000

...you've done
your station
a favor

. OUTSTANDING QUALITY
Virtually indestructible “T-Beam”
frame. Proved and preferred Leaf-
type switch stacks go on-and-on
after other types wear out. Mate-
rials and finishes meet Mil specs

. overall design meets rigid
telephone company standards (but
with lots more uses).

. CHANGEABLE FUNCTIONS

Insert for
non-locking
operation . ..

Remove insert
with 2 screws
and it's a
locking switch!

Now it locks—now it doesn't, Ex-
clusive removable inserts converts
it either way—even in the field.
Can be locked in any one or all
positions.

. TOPS IN VERSATILITY

Incomparable flexibility in contact
arrangements (up to 8-pole, double
throw). Two and three position.
Paliadium or fine silver contacts.
Unsurpassed for any critical
switching function—telephone
companies, communications and
test equipment, computers, ground
support equipment, etc.

Write for bulletin $-302, or see your au-
thorized Switchcraft distributor for imme-
diate delivery at factory prices.

PSWIT LWL R T
5535 Elston Avenue, Chicago 30, lllinois
Canada: Atlas Radio Corporation, Ltd.,

50 Wingold Ave., Toronto, Ontario, Canada
Circle Item 23 on Tech Datg Card
36

1 ENGINEERS’ EXCHANGE

THIS TABLE OFF THIS TABLE ON 78RPM

SMREEL i
WITH TIMED TAP

CARTRIDGE REEL

Wind Cartridges
on Disc TT's

by Julian E. Jetzer, Staff Engineer,
WHBL, Shetoygan, Wisc.

Now that the tape-cartridge units
at most stations are a few years old,
the tape in many of the cartridges
used day-in and day-out is beyond
the point of good sound reproduc-
tion. Since replacement of the en-
tire cartridge because of worn or
damaged tape is very impractical,
the only answer is winding new
tape. This is our method of re-
winding the cartridges we are using
at WHBL.

Time the tape by running it
through a recorder at 15 ips, wind-
ing it on a 5” reel. Be sure to run
the recorder for only half the tape
time if you want standard 72 ips
cartridges. Put a twist in the tape
after it passes through the head as-
sembly so that the oxide is on the
outside of the take-up reel.

Now you will need two turn-
tables side by side as shown in the
diagram. The reel of tape is placed
on the left table with a small bush-
ing or spacer under it to isolate
the drag of the felt turntable top
(we use a hex nut or washer).

Thread the tape to a cartridge
resting on the rubber or felt pad
of the second turntable. After wrap-
ping two or three turns on the hub,
start the turntable at 33%4, then in-
crease it to 78 RPM. Now there is
nothing to do but wait until the
tape is transferred from one reel to
the other. It is not necessary to
guide the tape since drag between
the reels keeps the tape from riding
up on the cartridge reel.

You will find that the tape ten-
sion is almost perfect as you run
the cartridges. Now pull about 7 to
10 inches of tape from the center

wwWwW americanradiohistorv com

and splice in the usual manner; be
sure to splice on the lubricated side
and not the oxide side. Now, re-
assemble the cartridge and run it
for a few seconds to assure proper
operation.

We have used this method for
40-second to 10-minute cartridges
with equal success. After you try
our system a few times, you’ll won-
der how you got along without it.

Emergency Tuning

Capacitor
by Odes E. Robinson, Radio Consultant,
Biloxi, Miss.

Shunt capacitor breakdown in
tuning unit T-networks at the base
of towers is not uncommon. With-
out direct replacements on hand, a
station can be off the air for several
hours until one can be found. If an
odd size unit is installed the net-
work will be thrown way out of ad-
justment; attempts to retune the net-
work by “guesswork” in order to
restore normal readings are not usu-
ally too successful.

A simple solution is to keep a
surplus variable transmitting capac-
itor immersed in a jar filled with
castor oil, and tuned for normal line
and antenna current—just connect
this standby unit into the circuit
until an exact replacement is ob-
tained. (Naturally the variable
should fall approximately in the
range of he original shunt capac-
itors.)

The castor oil increases the
breakdown voltage and total capac-
ity of the variable capacitor. In
many instances a small receiving-
type variable works fine up to 1000
watts.

Shortwave Transmitter
Maintenance

by John Basic, Director, Compania-
Televisora, S.A., Inglewood, Calif.

Due to limited resources and
small staffs, broadcasters using low-
power shortwave transmitters need
a sure and fast maintenance method.

The following procedure is short
but accurate for small operations,
but is not designed for high-power
transmitters. We have used this
method for several months with
great success in conjunction with
our l-kw transmitter on 5955 kc.

BROADCAST ENGINEERING
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Table 1. Filament Yoitage and Tube Life.

Filament Hours of Uinit Cost
Voltage Usetul Life ner Hour
100% 100 100
105% 50 200
110% 26 415

can be definitely traced on the chart
recording for output voltage. Fur-
thermore, the correction was imme-
diate and not on a gradual scale.

With 120 volts as the base, the
input voltage for the six-day period
increased and decreased continually
during both day and night hours.
The minimum reading was 116
volts and the maximum 126%
volts (except when it surged to 132
volts after the car hit the utility
pole).

The regulator, on the other hand,
held the output virtually steady at
116 volts during the hours between
9 AM and midnight when the FM
station was broadcasting. After
midnight, the voltage reading would
rise to 116% or 117 volts and hold
there at a constant level until the
carly morning hours when it would
start to move back to 116 volts.

Savings on Replacements

Because of this precise regula-
tion, we figure our stations are
saving 30% on the cost of tube
replacement and component failures
due to power surges. The average
annual cost of replacing transmit-
ting power tubes had been approxi-
mately $1600. To this was added
another $700 for receiving tubes,
rectifiers, and other electronic com-
ponents, making a total of about
$2300 a year. With the 30%
savings, replacement costs are re-
duced by nearly $700 a year. This
alone will recover the initial cost
of the regulator in a little more than
2 years.

Table 1 shows comparative fig-
ures on how increases in filament
voltage affect the life and per-hour
cost of a tube,

Conclusion

In addition to reducing tube costs
and time spent in maintenance, the
regulator ecliminates the need for
the station engineers to make fre-
quent adjustments in voltage set-
tings. The device handles this auto-
matically so that both WBKV and
WBKV-FM are always operating
well within the power limits set by
the FCC., A

July, 1964

ALTEC 688A OMNIDIRECTIDNAL DYNAMIC MICRO-
PHONE — $90 net. Extremely uniform response
from below 35 to over 20,000 cycles. Highly ef-
ficient. Low hum pickup. Shown in an Altec 181A
Boom Mount. Qutput !mpedance: 30/50, 150/250
and 20,000 ohms (selection by connections in
microphone cable plug). Qutput Level: —55 dbm/
10 dynes/cm2, Hum: —120 db (Ref.: 10-3 Gauss).
Dimensions: 118" diameter at top (112" targest
diameter), 732" long not including plug. Weight:
8 ozs. (not including cable and plug).

2 New Microphones
Expressly for Professional Use

Two new studio dynamics—Altec 688A Omnidirectional; Altec 683A
Cardioid—have been developed by Altec specifically for broadcast, record-
ing, and TV use, Part of the famed Altec Series 680, these microphones
offer maximal characteristics to meet and exceed the strictest profes-
sional recording and broadcast standards. Each is equipped with the
exclusive Altec “‘Golden Diaphragm’' which is not only extremely rugged
in use but which also contributes inherent low resonance qualities and
peak-free response. These two new microphones plus Altec’s famed M20
Omnidirectional Condenser Microphone System and M30 Cardioid Con-
denser Microphone System now offer the industry superb qualities and
characteristics to meet any and all requirements that can be imagined.

ALTEC 689A CARDIOID DYNAMIC MICROPHONE —
$108 net. High front-to-back discrimination for
an average of over 20 db from 40 to over 16,000
cycles. Virtually flat response throughout this
frequency range. Output Impedance: 30/50, 150/
250 and 20,000 ohms (selection by connections
in microphone cable plug). Output Level: —54
dbm/10 dynes/cm2. Hum: —120 db (Ref.: 10-3
Gauss). Dimensions: 14" diameter at top, 7'%”
long not including plug. Weight: 11 ozs. (not
including cable and piug).

22RISCOIIETIISINUINIREANRTSFOIOISIRRAITRKAEYOOIBAS [ach 688A and 689A microphone

‘;“’-ﬁ-};
=

B R R S L AR L LT

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

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

ANNOUNCING AN IMPORTANT
NEW DIVISION AT ALTEC

- The ‘Audio . Controls. Division was recently
organized at Altec Lansing Corp. The new
division specxallzes in design and man-
ufacture of precision attenuators, equaliz-
ers, filters, networks and switches, as well
as custom: consoles ‘and associated prod-
ucts specifically for the recording and
broadcast industries, it is headed by Arthur
C. Davis, a Fellow of the AES and well-
known in this field as a leading design

- ‘enginger and manufacturer.
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ALTEC M30 CARDIOID CON-
DENSER MICROPHONE SYSTEM—
$280 complete. This directional
microphone offers the superb
response characteristics of the
condenser with the ruggedness
and small size available only
from Altec. 20 to 20,000 cycle
range with better than 10 db
front-to-back discrimination at
the extremes, better than 20 db
in the mid-range.

For specific engineering details and free demon.
stration, call your nearest Altec Distributor (see
Yellow Pages) or write Dept. BE7

ALTEC LANSING CORPORATION
&?V A Subsidiary of Ling-Temco-Yought, Inc.

ANAHEIM, CALIFORNI!IA
@ 1964 ALTEC LANSING CORPORATION

Circle ltem 32 on Tech Data Card

| ALTEC

| LANSING CORPORATION |
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tion WTCN-TV, Minneapolis-St. Paul,
from Time-Life Broadcast, Inc., subject
to the approval of the FCC. Announce-
ment of the contract was made by John
G. Bannister, president of Chris-Craft,
and Weston C. Pullen, Jr., president of
Time-Life. WTCN-TV will become the
third independent VHF television station
of Chris-Craft Industries; the other two,
operated through subsidiaries, are KCOP-
TV, Channel 13, Los Angeles, and
KPTYV, Channel 12, Portland, Ore.

Radio Station WRIS in Roanoke, Vir-
ginia, owned by Cy Bahakel has been
purchased by Lloyd Gochenour. Goche-
nour also owns station WAFC in Staun-
ton, Virginia.

Robert E. Ingstad, president of Inter-
state Broadcasting Co., has announced
the sale of Radio Station KEYD, Oakes,
North Dakota, to Q. P. Coleman of Mo-
bridge, South Dakota.

PERSONALITIES

Boyce Nemec has been elected Vice-
President of Reeves Industries, Inc.
Nemec is also President of Reevesound
Co., Inc., a wholly-owned subsidiary of
Reeves Industries, and is widely known
in the field of photographic technology
and motion picture engineering.

FAIRCHILD is

In the new multi-million-dollar RCA Victor Studios
in Hollywood, U.S.A., you will find FAIRCHILD
RECORDING EQUIPMENT assisting in the crea-
tion of the newest sound for RCA Victor Records.
FAIRCHILD INTEGRA COMPONENTS are to
be found in a multitude of channels in this new
RCA Hollywood plant controlling level and channel
response. FAIRCHILD INTEGRA COMPO-
NENTS are helping to produce the latest in the
world famous DYNAGROOVE sound.

THROUGHOUT THE WORLD - LEADERS
LOOK TO FAIRCHILD...

NATIONAL BROADCASTING CO. * COLUMBIA BROADCASTING SYSTEM <
*AMERICAN BROADCASTING COMPANY » CAPITOL RECORDS * MGM REC-
ORDS AND PICTURES ¢ DECCA (U.S.) * MERCURY RECORDS < FORD
MOTOR COMPANY « ELECTRICAL MUSIC INDUSTRIES LTD. (EMI)
WARNER BROTHERS * U. S. INFORMATION AGENCY—VOQICE OF AMERICA
* DEUTSCHE GRAMAPHON * DISCOS MEX{CANQS + WCBS ¢ WBNS -+
WNEW * WTTG ¢ WIP * WSM  KDKA ¢ WEFM * KPOL * KMLA ¢ KMLX
* WPAT » WBZ * CKBL < U. S. ARMY/AIR FORCE MOTION PICTURE
SERVICE * DECCA (England) * UNITED NATIONS * GOTHAM RECORDING
* RECORDAK (Division of Eastman Kodak) ¢ PHILLIPS ORGANIZATION
(Netherlands) * BELL TELEPHONE LABORATORIES ¢ WIP ¢ U.S. ARMY PIC-
TORIAL SERVICE ¢ UNITED RECORDERS * RADIO RECORDERS (Hollywood)
* EMPIRE BROADCASTING CORP, * NEW YORK WORLD’S FAIR ¢ BANKERS
TRUST NEW YORK * CONSOLIDATED EDISON NEW YORK * WHDH ¢ DOT
RECORDS * KAPP RECORDS * REEVES SOUND STUDIOS « GENERAL MQOTOR$

FAIRCHILD Products

of Interest to the
Recording, Broadcasting
and Sound
Reinforcement Industry.

MODEL 600-602 CONAX
automatic high frequency
control system that allows
higher recorded disk lev-
els and minimizes {racing
distortion.

MODEL 661 AUTO-TEN
an automatic noise reduc-
tion system.

MODEL 662
transistorized preamp/line
amp.

MODEL 663
compact compressor—
miniaturized overload pro-
tection system.

MODEL 664
program equalizer

MODEL 668 LUMITEN
noisefree audio attenuator.

MODEL 688 TRANSISTORIZED
POWER AMPLIFIER with
exclusive TRANS/GARD
protection system.

MODEL 673 DYNALIZER
an automatic spectrum
equalizer, Changes re-
sponse to complement
human hearing curves.

Write to FAIRCHILD
for complete details.

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

FAIRCHILD
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The appointment of Barton C. Conani
as director of engineering services of
CBS Laboratories was announced re-
cently by Frank B. Sobieralski, vice pres-
ident, Administration and Business De-
velopment. Mr. Conant’s responsibilities
will include production planning, super-
vision of model and wire shops, and
facilities maintenance.

Charles H. Donahue has been named
eastern regional sales manager for
Reeves Soundcraft, Division of Reeves
Industries, Inc. Donahue, who has been
active in advertising for the magnetic
recording industry, will be responsible
for the sale of Reeves Soundcraft prod-
ucts throughout the Eastern region of
the country.

John L. Boyer, nationally-known engi-
neer and holder of 38 U.S. patents, has
been appointed senior engineering con-
sultant at International Rectifier Corpo-
ration. Announcement was made by Eric
Lidow, president of the firm, Mr. Boyer
will be responsible for development of
new and advanced products, particularly
in the heavy power field, with special
emphasis on products using epitaxial
controlled rectifiers.

Gates Radio Co., a subsidiary of Harris-
Intertype Corp., announces the appoint-
ment of Howard Dempsey as broadcast
sales engineer covering the territories of
Colorado, New Mexico, Utah, Wyoming,
and Nebraska. Mr. Dempsey was for-
merly with the engineering staff of
WIRE, Indianapolis, and more recently
was chief engineer of KFML in Denver.

F. Sibley Moore has agreed to continue
in his present position as vice president,
administration, for Radio Stations WJIR-
AM and FM when ownership of the
stations is transferred (subject to FCC
approval) from The Goodwill Stations,
Inc., to Capital Cities Broadcasting
Corp. Frank M. Smith, president of
Capital Cities Broadcasting Corp., an-
nounced the arrangement.

William B. Allen has been appointed
manager of engineering at Ampex
Corp.’s video and instrumentation divi-
sion, it has been announced by Robert J.
Weismann, general manager of the divi-
sion. In his new post, Allen is responsi-
ble for development of magnetic re-
cording equipment for television broad-
casting, space exploration, defense,
industry, and medicine.

Richard P. Gifford, general manager of
General Electric’s Communication Prod-
ucts Department, has been elevated to
the highest ranking membership grade
—Fellow—in the Institute of Electrical
and Electronics Engineers. Gifford was
cited for leadership in the field of com-
munication techniques and practices.

Election of Benjamin Adler as vice
president of Litton Industries has been
announced by Charles B. Thornton,
chairman of the board. Adler was presi-
dent of Adler Electronics which was re-
cently made part of Litton’s Systems
Group. A

BROADCAST ENGINEERING
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Letters
(Continued from page 6)

that I might have handled things this
way. But, I go on the theory that “The
Customer is ALWAYS Right,” even with
a utility—and the power company has
pole transformers available to supply
lower than wusual line voltages, even
though they may not be “standard”
items with them. Therefore, holler until
you get them to supply the proper line
voltage, don’t stand still for 240 volts
or more. Bucking transformers cost
more, and they cost money to excite, so
why bother? Just get the good old utility
off of their corporate posteriors long
enough for them to round up pole trans-
formers that are tapped to supply the
desired voltages.

I see no reason why the customer
should pay for something like this, espe-
cially when the light bill already exceeds
$200. I think it is 100% the power com-
pany’s problem—not mine. If I want
and need a 220-volt nominal service,
that is what I intend getting. I see no
reason why I should re-process their de-
livered power to get things down to
where 1 want it, much less buy a trans-
former to do so.

My point was, and is, that most radio
station gear gets along much better on
line voltages a shade on the low side
than it does on high line voltage; and
furthermore, a little persistence will get
the power company to arrange things to
suit,

F. G. HERVEY
Transmitter Supervisor, WHKW,
Chilton, Wisc.

DEAR EDITOR:

I certainly enjoyed the article “Use of
Audio Level Devices™ in your May issue.
but I question Mr. Mackey's use of one
unit.

1 am speaking of the Symmetra-Peak.
This device should be used before the
AGC amplifier instead of after it. I have
tried the one we have both ways and
find that the action of our AGC ampli-
fier is greatly improved with the Sym-
metra-Peak ahead, since positive and
negative peaks are nearly equal; thus,
the AGC amplifier is not required to
compress heavily on a high amplitude
positive or negative peak. This is one of
the advantages claimed for the device by
the manufacturer.

LARRY J. GARDNER
Chief Engineer, WKIX & WKIX-FM,
Raleigh, N. C.

Thanks for the information, Mr. Gard-

ner; readers, more follows.—Ed.

DEAR EDITOR:

I was happy to see my article in the
May issue of BROADCAST ENGI-
NEERING.

There is one correction that should be
made so as not to mislead anyone. The
variation of audio levels from average
program levels should be listed as =10
db, or a total of 20 db variation, rather
than the =#+20 db indicated by the next
to the last paragraph on page 41.

BRUCE L. MACKEY
Chief Engineer, WKRT Radio,
Cortland, N. Y.

July, 1944

= CD

D 299 A

Circle ltem 40

. AMCI antennas
TV ad FM

Omnidirectional TV and FM
Transmitting Antennas

Directional TV and FM
Transmitting Antennas

Tower-mounted TV and FM
Transmitting Antennas

Standby TV and FM
Transmitting Antennas

Diplexers
Vestigial Sideband Filters k‘

Coaxial Switches
and Transfer Panels

Power Dividers and other Fittings

Write for information and catalog.

N\/% Manufacturing Company

TLANTIC AVE., BOSTON, MASSACHUSETTS .

on Tech Data Card

send for NEW FREE
CRYSTAL CATALOG
with NEW TRANSISTOR
OSCILLATOR CIRCUITS

| | I

THE Volkswagen
OF STEREQ CONSOLES

3 PLANTS TO SERVE YOU BETTER
HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Gold or silver plated, spring mounted, vacuum
sealed or inert gas, high freq. stability, 10
milliwatt max. current cap. Meet mil. specs.
1000KC to 1600KC (Fund. Freq.)

Prices on Request
1601KC to 2000KC {Fund. Freq.) $5.00 ea,
2001KC to 2500KC (Fund. Freq.) 4.00 ea.
2501KC to 5000KC (Fund. Freq.) 3.50 ea.
5001KC to 7000KC (Fund. Freq.) ..._. 3.90 ea.
7001KC to 10,000KC (Fund. Freq.) ... 3.25 ea.
10,001KC to 15,000KC (Fund. Freq.) 3.75 ea.
15MC to 20MC (Fund. Freq.}) ... 5.00 ea.

QVERTONE CRYSTALS
15MC to 30MC Third Overtone .._____. $
30MC to 40MC Third Qvertone _.
40MC to 65MC Third or Fifth Ove
65MC to 100MC Fifth Overtone
DRAKE 2-B Receiver Crystals

(Al Channels—Order by Freq.)

QVEN-TYPE CRYSTALS

For Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices
SUB-MINIATURE PRICES slightly higher

ORDER FROM CLOSER PLANT
TEXAS CRYSTALS

DEPT.BE

1000 Crystal Drive

FORT MYERS, FLORDA

Phone 813 WE 6-2103

TWX 813-334-2830
AND

Division of

RN

4117 W, Jefierson Blvd.
LOS ANGELES, CALIF.
Phone 213.731-2258
TWX 213-737-1315

Circle item 41 on Tech Data Card
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WHITEHALL]

AS-100
$525.00

* COMPACT
* ECONOMICAL

* A MASTERPIECE
OF ENGINEERING!

For the daring few interested
only in performance. Fully tran-
sistorized . . . extremely versa-
tile . . . requires only 10" X 12"
space. For complete specifica-
tions and details of purchase or
lease arrangements, contact your
Spartaman ... Or, CALL, WRITE,
or WIRE:
ELECTRONIC CORPORATION

6450 Freeport Blvd.
Sacramerito, Calif

~ Gircle ftem 42 on Tech Dq! Card
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§7. PAINTON--Three bulletins describe various miniature ver-
tical and rotary faders.

88. RCA —Special April NAB issue of “Brouadcast News” de-
scribes complete line of new broadcast equipment.
MICROWAVE DEVICES

89. MICRO-LINK—Brochures describe 10.5 kmc and 12.2 kmc—
13.6 kmc microwave links, and 2500 mc instructional TV
system.

MOBILE RADIO & COMMUNICATIONS
90. FINNEY—Catalog lists cut-to-frequency FM antennas in va-
rious connector configurations.
91. MOSLEY—Literature describes Citizens-Band antennas.
92, TENNA—Catalog folder lists CB antennas for mobile or
fixed station use.
POWER DEVICES

93. CENTRAL TRANSFORMER — Technical bulletins describe
constant-current AC supplies.

94, LECTROTECH — Separate bulletins detail solid-state regu-
lated DC power supplies and miniature DC supply for use
in multimeters.

RADIO & CONTROL ROOM EQUIPMENT

95. EICO—I1964 catalog lists test instruments, audio compo-
nents, recorders, CB, and amateur equipment,

96, CLEVELAND INSTITUTE—Booklet outlines courses in elec-
tronics, including those for broadcast engineering and FCC
license preparation.

97. METALAB—"Sectional Equipment and Furniture” -catalog
describes units for building-block assembly.

98. SPARTA—Product sheet covers transistorized stereo audio
console for production studic and remote use.

CAMERA & STUDIO EQUIPMENT

99, BLONDER-TONGUE — Data sheet describes CCTV camera-
monitor equipment suited to classroom applications.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.
110.

111.

GENERAL ELECTRIC—Several comprehensive brochures list
features of transistorized cameras and camera equipment,
including 4-vidicon color system.

PACKARD-BELL - Automatic, self-contained, transistorized
CCTV camera is described in new brochure.

TELEVISION EQUIPMENT

DYNAIR—Illustrated 60-page catalog provides information
on CCTV and broadcast transmission equipment, and mod-
ular solid-state switchers, processors, and distribution equip-
ment.

ENTRON—Information is available on repeater, distribution
amplifier, and extender amplifier.

REEVES—Technical paper gives specifications on Sound-
craft video recording tape.

TEST EQUIPMENT & INSTRUMENTS

BIRD—Bulletin introduces 4-range absorbtion wattmeter with
150W max. capacity, 25 mc to 1000 mc. Also available,
“How to Measure Watt You Have,” on measurement
methods.

DELTA—Application and installation of common point im-
pedance bridges described in bulletin.

MARCONI—Technical brochure covers new transistorized
distortion analyzer with program weighting filter for noise
measurement.

TERADO—Specification sheet gives information on Galaxy
140W continuous duty AC/DC inverter.

TRANSMITTER & ANTENNA DEVICES

BAUER—Brochure describes 1-kw FM transmitter.
GATES—New information available on 5-kw transmitter,
dual polarized FM antennas, and vertically-polarized FM
antennas and power dividers.

JAMPRO—New catalog covers line of VHF TV antennas for
channels 7-13, and CCIR band III channels,

ANOTHER EXAMPLE OF "TOTAL VALUE” ASSURANCE. ..

COMPLETE LINE
AUDIO PLUGS

AUDIO/ELECTRONIC APPLICATIONS

FROM AUTHORIZED

CANNON DISTRIBUTORS

On a moment’s notice...Cannon quality
and service from the most efficient distributor
network in the electronics industry.

Our 50th Year

CANNON ELECTRIC INC.
- 3208 Humboldt St., Los Angeles 31, California
A SUBSIOIARY OF INTERNATIONAL TELEPHONE & TELEGRAPH CORP.

@ ‘CANNON* IS ATRADEMARK REGISTERED IN U.5. PAT. OFF. AN IN FORE(GN COUNTRIES BY ITT CANNON ELECTRIC INC. 1964 ITT CANNON ELECTRIC INC.

Circle Ifem 44 on Yech Data Card

July, 1984

Cannon’s complete line of audio plugs
is readily available to you through local
sources. Featuring the most advanced
audio/electronic design concepts,
these plugs exceed all specifications
for reliability and performance in low
level circuit applications. CANNON®
Audio Plugs are available to you in a
wide selection of shell sizes, contact
layouts and connector types and meet
all requirements for use with: radio,
television, microphones, amplifiers,
tape recorders, computers, control
devices, and other audio and instru-
mentation applications. For more
information on audio plugs, contact
the Cannon Authorized Distributor in
your area. For Cannon’'s Distributor
Directory, containing complete pur-
chasing information, write to:
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Cféated’ by the hand of exper/'encé

Clean...Precise...Ghost-Free Pictures

he RCA-7293A maintains the same flexibility and latitude
of exposure and lighting that you experienced with the
RCA 3” image orthicons while providing all of the benefits
of field mesh constru An additional feature of the
RCA-7293A is the anti-ghost design which minimizes the
highlight flare encountered in over-the-knee operation, pro-
viding a clean, precise picture.

Other design advantages of the 7293A include: anti-port-
hole featire—the tube provides a uniform, distortion-free
background to the edge and corners of the picture; excey
tonal sensitivity—equivalent to film rated ASA 8,000...pro
duces broadcast quality pictures with only 5 footcandles of
i c1dent light on the faceplate; high signal-to-naise vatio—

1; high resolution and contrast—field-mesh construction

RCAELECTRONIC COMPONENTS ANDDEVICES,HARRISON,N.J.

The Most Trusted Name in Electronics

tion from e SRS o0 OBt
black to white, minimizes distor- 0o " Bon
tion due to beam bendir and
improves corner focus.
Get the most out of your cam-
era tubes. Pick up a copy of thi
wall-chart (1G-1160A) on “Do’
and Dont’s | Operating Image ; o
Orthicons and Vidicons™. Operat-
ing characteristics of all RCA
camera tubes are listed on the
back. It's free at your local Au-
thorized Distributor of RCA
Broadeast Tubes.

AVAILABLE THROUGH YOUR LOCAL RCA BROADCAST TUBE DISTRIBUTOR

TOR NAME AND ADDRESS OF YOUR LCCAL DISTRIBUTOR W/ ITE OR C
\PEST RCA DISTRIBUTOR PROCUCTS SALES OFFICE—HE\J )
h St., (212} MU 9-7200; NEEDH T
(617} Hi 4-8 WASHINGTON 6,
ATLAMTA, GA.. 134 Peochtree St., M. :
: clid Ave., (216) CH 1-3450; CHICAGQ,
LLAS 7, TEXAS ‘90] Carpenter Freew {2 )
7711 State Line, 3 - H CALIF PN‘A
{213} 461-9171; SAM FRANCISCC 2,
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