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Logos Relies on Tarzian Switcher
For Cape Kennedy Launch Coverage

When the Logos, Ltd. mobile unit feeds Cape
Kennedy launch pick-ups to the nets, a Tarzian
solid state vertical interval switcher handies the
complex switching chores.

Logos, color TV consultant to NASA, enjoys
an outstanding reputation for color video pro-
ductions and color tape to film transfers. Credit
for building and maintaining this reputation
goes to a collection of highly skilled technical
personnel working with the finest television
broadcast equipment obtainable.

Charles Riley, Logos Vice President, says,
“Qur color requirements demand unusual reli-
ability—especially with the mobile unit in re-
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BROADCAST EQUIPMENT RIVISION

mote areas where ruggedness and light weight
become critical factors, With this kind of treat-
ment and use it's nice to know we can always
depend on our Tarzian VIS-88 switcher. Trans-
mission characteristics are consistently tops.
We've found virtually no degradation in differ-
ential phase . . . differential gain . .. or frequency
response. Frankly, it's the best TV switcher
we’'ve ever used.”

Let us demonstrate how easy it can be for
you to enjoy this kind of superior switching per-
formance. Call or write for full details, and ask
for our brochure on the complete line of Tarzian
solid state television broadcast equipment.

R K E S TARZI AN

BLOOMINGTON, INDIANA
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Replacement Heads

for Broadcast
Cartridge
Machines...

#2052 (STEREO)

#3251 (MONO)

BROADCAST ENGINEERS
ACCLAIM NEW NORTRONICS
REPLACEMENT LINE!

Now, for endless loop cartridge,

players . . . Nortronics offers a new
line of rear-mount, all-metal face,
replacement heads that deliver true
broadcast-quality frequency re-
sponse! Hyperbolic all-metal face
heads provide extremely long life
and freedom from oxide loading.
Exceptional high frequency response
is achieved through laminated cores
and extra-fine 100 micro-inch
deposited-quartz gaps.

Complete new line available through
your Nortronics distributor!
Nortronics head #3251 —pictured
above—is recommended for replace-
ment on AUTOMATICTAPE CONTROL,
CoLLiNs, Macarta, RCA, Srot-
MASTER, TAPECASTER, SPARTA and
GATES MODEL M5944 machines.
Moderately priced, this Premium
half-track mono record/playback,
rear-mount head is designed for
staggered operation on program and
cue tracks and is rated at 400 mhy.
inductance for either transistor or
vacuum-tube circuitry.

Consistent with new NAB Stand-
ards, Nortronics head #2052—
pictured above—is a Premium two-
track stereo head for in-line playback
or recording of mono program and
cue tracks. These rear-mount heads
have 100 mhy. inductance for tran-
sistor circuitry and are recommended
for replacement on GATEs Models
M6211 and M6213.

For complete information on Nortronics
replacement heads, write for our Form £7177,

ortronics:

8143 Tenth Ave. N., Minneapolis, Minn. 55427
L~
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WOULD YOU
INVEST $665

TO DOUBLE

YOUR EFFECTIVE
PROGRAM POWER?

New VOLUMAX™ Automatic Peak Controller
From CBS Laboratories Qutmodes Limiters

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

August, 1964

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

HOW IT WORKS

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

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

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

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

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

T T T T

£ ICIAY ATFENUATOR l VOLUMAX

|
| [
| | |

i , l TRANSMITTER

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

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

. . . Quality Products for Professional Broadcasters

LABORATORIES

Stamford, Connecticut

A Division of Columbia Broadcasting System, inc.
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IsTUuDIO
TALK

by Ari Davis, Vice President

Audio Controls Division
Altec Lansing Corporation

SUPERIOR NEW INSTRUMENT
SWITCHES AND ATTENUATORS

It’s no longer a secret that our Audio
Controls Division at Altec is well on the
way to producing what we feel will be the
best instrument switches and attenuators
ever made specifically for the recording
and broadcast industries. Without wishing
to detract from my own three decades as
a design engineer and manufacturer in
this field, nor from the superb facilities
available to me at Altec, I must admit that
much of the credit goes to the fact that
we are starting from scratch on all of
our designs. Frankly, this is an engineer’s
dream—no preconceived ideas, no old
designs that have to be adapted, no exist-
ing tooling that has to be used. Our only
concern is the here and now, and how can
we make it better.

LOW NOISE, LOW MAINTENANCE,
LONG LIFE

Looks like our switches and attenuators
will give you the best set of performance
specifications ever available. Here are a
few of the things we've done to achieve
this superiority: Each brush blade is inde-
pendently sprung to provide contact all
the time. We predict a total absence of
contact bounce. The brush springs are
completely out of the circuit and will carry
no current. Our brushes are made of fine
silver (“coin” silver, normally used. con-
tains copper and is subject to oxidation
which reduces conductivity and raises
noise level among other things). The fine
silver does not oxidize —it sulfides. This
has two advantages: conductivity is not
affected and sulphide of silver has a lubri-
cative quality which is actually beneficial.

MORE INNOVATIONS
As you know, most switches come in
round cans. We're putting ours in square
ones. You don’t have any use for the
space around the can anyway so we're
using the corners for the wiring. The result
is that our switches will give you more
positions in less space. For example, most
switches have 12 positions at the most.
Ours have 31 positions on a V2" switch
and up to 45 positions on the 214" one.
To cap the whole thing off, we'll be able
to gang up to 8 of our attenuators in tan-
dem so you can operate the whole works
with just one control.

NEW SOLID STATE 470A PREAMP
NEARLY READY
We announced this device in our last
“Studio Talk!” It’s the one you can use as
a preamp or as a line, booster, or program
amp with no internal changes needed. By
the way, the 470A has a lower noise level
than any vacuum tube unit on the market.
And by the time you read this, our 61A
Program Equalizer and 62A Graphic
Equalizer will be in full production. So give
me a call or drop me a line. I'll be happy
to send you the latest information on
what’s here now and what's coming soon.

(/Mm .
Art Davis
Audio Controls Division » Altec Lansing

Corporation s Anaheim, California
B ALC 1984
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LETTERS

toc the editor

DEAR EDITOR:

With considerable interest I've read
the Engineer’s Exchange item on moni-
tors as well as CE Mackey’s and CE
Hackney’s comments in April “Letters To
the Editor.” It seems strange to me that,
with all the various makes of frequency
and modulation monitors now in use,
one does not see basic articles concerning
the trials and troubles of samel

I can cite two cases concerning fre-
quency monitors that may point up the
situation. One monitor was quite well
known to me for I had been CE at the
station for tem years; a recent visit to
same indicated that the monitor was
reading 10 and 12 cycles deviation. Had
I been a total stranger to this monitor
I might have questioned the excessive
deviation, but in this case I knew better
from past experience. The transmitter
in question rarely commenced operation
any lower than minus three cycles,
reached zero about midday, and climbed
to two or three cycles plus by sign off.
It had been doing this for ten years!
Inspection showed that external meas-
urements were normal, that is, plus or
minus two or three cycles. Yet the monij-
tor read excessive deviation at any time
during the broadcast day. Malfunction
of an oven thermostat caused improper
heating of the crystal chamber; in fact,
there were times when one could not
read the inner oven temperature on the
thermometer.

In another case the external measur-
ing source telephoned me to say the
deviation was some 44 cycles low! At
a time like this one might wish for a
“panic button” or several sticks of dvna-
mite to correct the problem forever!
Actually many things could have been
wrong or defective in this case, but after
much checking, testing, and swearing,
the trouble was located.

It was found that the monitor crystal
was returned to the factory for repairs,
reason unknown. Apparently the crystal
was ground for the low side of the car-
rier frequency, and when repaired and
returned it was ground for the high fre-
quency side of the carrier. Suitable fac-
tory instructions were included with the
crystal for modifications to the monitor
to effect proper operation. When the
transmitter was adjusted plus the devia-
tion became more negative, and vice
versal Tracking was not possible, and
apparently each month when the exter-
nal measuring reporl was received the
transmitter and/or monitor were ad-
justed to comply. In this case the effec-
tive error at all times ran about four
cycles; when the monitor read minus two
cycles, actual deviation was something
like two cycles plus!

Al that was required to correct the
trouble was (0 reverse the meter leads
to make the monitor track properly (this
was part of the factory instructions).
Length of time this situation took place

. nearly nine years!

wwWwW americanradiohistorv com

In both of the above cases the moni-
tors were of different make and actually
only required general preventive, cor-
rective, and perhaps constructive mainte-
nance. For many vears I've been keep-
ing a book or log of maintenance work
done, to be done, or should be done,
including actual work completed, com-
porents used, and length of time. Pricr
to keeping a log book of maintenance
work, I used to type same on the reverse
side of that day’s operating log. The new
FCC law concerning maintenance logs is
a good one provided personnel are truth-
ful and thorough! Interpretation of
73.93 () of the rules and regulations,
as well as 73.114 (¢) can be taken at
least two ways to my way of thinking—
both could be right or wrong; in any
event, the FCC would be the final word,
right or wrong! Stations with a full time
staff in the engineering department
should not find these two sections a
problem. However, stations that have an
engineer on a contract basis would find
these sections more to their mode of
operation.

Many stations were not monitoring
for EBS (revamped Conelrad plan), un-
til a few citations were handed out. Con-
fusion over the dropping of Conelrad
and the vague wording of the new EBS
rulings caused many stations to merely
turn off their receivers. Many fail to
conduct a weekly EBS test alert at their
own station. Each CE has his own way
of doing things, perhaps because they
have worked so well for so many years.
As Mr. Mackey stated in his letter about
not adjusting a transmitter to exact zero
deviation, this is plain common sense
(or should be); I would rather have a
transmitter start a couple cycles below
and finish a couple cycles high at sign
off. This does not apply to all transmit-
ters—some are quite stable, while others
drift a few cycles—this is one of the
many projects each CE has to solve for
himself,

Maintenance should be the prime con-
cern of the CE, management, and owner.
However, this is not the case today; ex-
penses must be held to a minimum, espe-
cially in the engineering department, so
maintenance suffers! The only advice one
could give at this point is to be very
disappointed, but not to get discouraged!

LAWRENCE L. PRADO, JR.
Chief Engineer, WWNH,
Rochester, N. H.

Your comments are very much to the
point, Chief Prado, and serve to illus-
trate the necessity for developing and
implementing a good program of pre-
ventative maintenance procedures. The
subtle and accumulative deterioration to
which all components are subject makes
such a program advisable not onmly to
keep all equipmnent operating within the
tolerances demandsd by FCC Rules and
Regulations, but to keep the maintenance
staff free from the constantly recurring
breakdowns caused by component de-
terioration. Litfle things caught in time
can usually prevent bigger headaches at
a later date.

Reuders may wish to let us know what
uapproach to preventative maintenance is
being used for their station equipment.

—Ed. A
BROADCAST ENGINEERING
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SOLID-STATE VERTICAL
INTERVAL SWITCHING SYSTEMS

Designed for highest monochrome and
color performance. Modular, plug-in con-
struction provides flexibility for meeting any
switching requirement in Studio, Master
Control and Remote application . . . while /

facilitating future expansion.

CDL Switchers can be supplied for mixing, fading,
dissolving and wipes . . . between composite and
non-composite signals, This is significant, since
there is no need now to distinguish between com-
posite and non-composite signals when setting up
program feeds, and all signals become generally
interchangeable in the station. A solid state
Switcher Processing Amplifier, in the output of
the program bus, sets proper levels for sync, set-

up, white clip, and gain. For convenience, con-

trols for these levels can be installed on the Guaranteed Performance for Both Color and Monochrome
control panel. Facilities can be provided to fade Frequency Response + 0.1 db to 6 mc or better
any signal on the direct take bus to black, either =+ 0.5 db to 10 mc or better
manvally or automatically, and fade up to the Gain Adjustable = 1 db
next signal. foferent!al thalse Less than 0.2° per bus (10-90% APL)
Differential Gain Less than 0.1 db per bus (10-90% APL)
Colar compensated double re-entry switching Signal to Noise Ratio  Greater than 60 db
L fects/eff . . o b Input Impedance 75 ohms = 1% DC to 5 me
(mix into effects/eftects into mix) can also be Output Impedance 75 ohms = 2% DC to 5 mc
provided. Switching time is 1 microsecond, with Crosstalk Better than —55db at 3.58 mc for all inputs
switching occurring during the vertical interval. and outputs simultaneously energized, except
Loss of sync causes the switcher to revert to ran- the channel under test
Switching time Less than 1 microsecond

dom 1 microsecond switching, without transients.

OTHER CDL SOLID STATE PRODUCTS:
Computer Programmed Video’Audio Switching Systems + Video
Crossbar Relay Switching Systems - Video & Pulse Distribution
can University, Washington, D. C.; and also Amplifiers - Mixing Amplifiers + Sync Adding Video Distribution
supplied to CBC, Canada. Amplifiers + Switcher Processing Amplifiers

CDL Switchers have been selected by outstanding
telecasters, including: WGBH-TV, Boston; Ameri-

Write for complete information and specifications

ARD ELECTRONIC INDUSTRIES, Inc.
P. 0. BOX 1045, MOUNTAINSIDE N.J. o (201).232-1167

August, 1964 7


www.americanradiohistory.com

EIMIAG

Eimac’s new 4CX350A and 4CX350F radial
beam power tetrodes have twice the trans-
conductance of their 4CX250B predecessor
— 22,000 pmhos. This excellent figure,
with resultant higher gain, can eliminate an
amplifier stage in practical circuit design.
The 4CX350 series tetrodes are designed
for linear drive applications. They have the
same rugged ceramic-metal construction
as the 4CX250 series and use the same
socketry and other hardware. Their Figure
of Merit, an important criterion of rf per-
formance, is significantly higher. |deal for
new circuit design. Write for more details.

EITEL- McCULLOUGH, ING., San Carlos, Calif. »

In Europe, contact Eitel-McCullough, S.A., Geneva, Switz,

power tetrodes
have 22,000 pmhos
transconductance

COMPARATIVE RATINGS

Max, Ratings—Class AB Service 4CX250B 4CX350A
de Plate Voltage 2000 2000
de Screen Voltage 400 400
de Plate Current 250 mA 300 mA®
Plate Dissipation 250 w 350 w

Screen Dissipation 12w 8w

Grid Dissipation 2w -
Capacitances (Grounded Cathode, Average)
Input Capacitance
(Grounded Cathode, Average) 15.7 uuf 24.0 puf
Qutput Capacitance
(Grounded Cathode, Average) 4.5 put 5.5 put
Mutual Transconductance 12,000 gmhos 26,700 umhos
(Eb==2000, Eg2-=300, Ib=200mA)
Amplification Factor (Grid Sereen) 5 13
Figure of Merit} 95 144

. Gm .
tFigure of Merit==—-——- where Ct = Ci 4 Co
27Ct and Gm == Mutual Transconductance

*In class A Service, this value may be raised to 400mA.

Transconductance, Gm (zmhos)

TRANSCONDUCTANCE VS. PLATE CURRENT

35,000

30,000

25,000 //' 4CX350A

20,000

15,000

b
4CX250B

10,000

[

5,000
Plate Current (mA)
50 100 150 200 250 300 350 400

At Wescon Booths 2000 - 2002 Sports Arena
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Visualize a roll of sandpaper ¥4 -inch
wide. Now thread it into your tape
recorder and run it awhile. Devastating
thought? Sure is. Some poorly made
tapes seem just about like that. Here’s
the story: Iron oxide is actually harder
than many types of sand. And each
particle of this destructively hard ma-
terial can exert thousands of pounds
of pressure, cutting a recorder head
brutally. Luckily, that sort of thing
can’t happen here.

And for two good reasons. The first
is our “R-type” binder. This resinous
material has a number of unique ad-
vantages. It covers each particle of iron
oxide thoroughly. It can be critically
controlled, and coated to a glass-like
smoothness. No other binder can be
handled like our “R-type” binder. This
means that Eastman tape gives you a
emoother, more friction-free surface to

egin with.

We take this super-smooth surface
and to make certain that your recorder
Lieads will get tender treatment, we
take the extra precaution of lubricat-
ing the enure thickness of the binder.

A lubricant must lubricate,
but not too well.

Here are the requirements. Tape must
slip over heads (and pressure pads if
your recorder has them), but there
must be no slippage at all over the cap-
stan, otherwise constant speed will
suffer. The ideal lubricant has a com-
bination of characteristics that allows
it to glide friction-free (relatively, of
course) in certain places and hold fast
and not slip at all in others. Designing
lubricants that give this sort of perform-
ance is difficult. After a few thousand
tries, we hit it and got some big rewards
in terms of performance.

For exaniple: The length of tape from
idler to capstan, is not just in forward
motion. It 1s in longitudinal vibration
as well. About 3000 CPS m some re-
corders, maybe 5000 or 6000 CPS in
others. This acts as a sort of mechanical

EASTMAN
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AC ripple superimposed on the DC
motion of the tape, if we may be allowed
an electronic metaphor. The result is
the generation of sidebands that de-
stroy the timbre of the music. Lubrica-
tion does effectively control the gen-
eration of these sidebands. Trouble
with sidebands is that they peak way
up. Lubrication also suppresses the
peaks while reducing friction.

We incorporate our lubricants into
the magnetic coating. And we lubricate
the base as well. In that way, all bets
are covered. You might have noticed
from time to time how some tapes
smear their lubricants all over your
equipment. Because our lubricants are
stable, you’ll never get that sort of
“gunking” from an Eastman tape.

A dilemma:
Polyester or Acetate?

Base materials have their problems too.
They must not stretch, or sound dis-
tortion will result. They must be strong
so that they won’t break, But they
must be “short” enough to break clean
without necking down and losing re-
corded material. They must be supple
enough to be head-clhinging but not so
floppy they behave like wet spaghetti.
Basically, two different materials are
used in tape bases. Acetate and
polyester. These two materials are so
different that they are used for entirely
different applications and do give us
sufficient versatility to solve most base
problems.

Polyester is a really tough material.
It is a first choice when 1t comes to
superior strength in thin coatings such
as V4 mil materials. Where really long
play is needed, polyester is the ticket.
Acetate is a different story altogether.
Especially our unique type of acetate
which we have named Durol. Durol
base is outstanding in 1its yield
strength and elasticity characteristics.
Under emergency loads it will break
clean with virtually no permaneunt
deformation.

T —

DUROL

TRIACETATE

DIACETATE

LOAD, fbs.

V. -~

0 10 20
ELONGATION, %

The above chart shows what happens
when you simulate tough rewind con-
ditions. Tape was put under sudden
stress until it snapped. The end of the
curve is the breaking point. Note that
the Durol base samples proved out
409 stronger than the conventional
acetates. How much permanent stretch
remains after breaking is known as
residual elongation. With Durol base
tape this Is less than 2%, while con-
ventional acetates average 8-10%. This
means that Durol base tapes can be
spliced with virtually no loss in re-
corded material. Next time let’s dig a
bit further into general tape tech-
nology and a few of the parameter
considerations.

Choose Essrman Sound Recording
Tape, Type A303, for all general-
purpose applications. Choose Type
A304 wherever high output character-
istics are called for. For long-play
applications choose new Type P105—
so thin you get 3600 feet on a 7-inch
reel! Eastman Sound Recording Tapes
are available at your local electronic

dealer’s and other tape outlets.
© Eastman Kodak Company, MCMLXI

KODAK COMPANY, Rochester, N.Y.
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REMOTE POWER FROM
THERMOELECTRIC GENERATORS

Less than three years ago the
White House and the Atomic
Energy Commission jointly an-
nounced the successful placement in
orbit of the TRANSIT IV-A satel-
lite containing a five-pound atomic-
powered generator capable of deliv-
ering in excess of 5 watts of elec-
trical power, Subsequently, in July
of 1962, the AEC reported that the
generator (known as SNAP IIT) had
completed more than 6000 orbits
and had produced more than 23
kwh of electrical energy to power
the satellite’s transmitters. At that
time practical applications for sim-
ilar generators seemed rather ob-
scure, but recent advances in ther-
moelectric power generation have
eliminated most of the initial draw-
backs of the system. These ad-
vances were made following the de-
velopment of more efficient thermo-
couples using semimetals which
could be easily combined into
larger thermopiles.

Basic Thermoelectric Theory

The building block of all mod-
ern thermoelectric devices is the
semimetal thermocouple which con-
sists of a P-type conducting element
and an N-type conducting element
connected electrically in series and
thermally in parallel. While the
thermoelectric cycle may be used
to generate electricity from heat or
to transfer heat from one point to
another by means of an electric
current, our immediate concern is
with the first effect, and all com-
ment will relate to generation only.

The basic thermocouple illus-
trated in Fig. 1 may be viewed as
a thermodynamic heat engine in
which the working fluid is a gas of
charged particles composed of the
holes or of the electrons contained

10

by Allen B. Smith —A preliminary

report on the state-of-the-art of direct

within the P and N c¢lement mate-
rials. Heat is absorbed by the semi-
metals at the hot junction, causing
the negatively charged electrons to
flow down the temperature gradi-
ent in the N element; in the P ele-
ment, the positively-charged holes
flow down the temperature gradi-
ent. A potential difference equal to
the sum of the Seebeck voltages
generated in each element is thus
created across the cold junction.
Completing the circuit through the
load resistance R causes current to
flow, and power is delivered to the
load. The balance of the heat
energy absorbed must be dissipated
at the cold junction.

All modern thermoelectric gen-
erators, whether their power output
is nominally low as in the early
SNAP IIT or on the order of hun-
dreds of watts, are composed of
many individual couples such as
that just described. Before we exam-
ine the present state-of-the-art in
generators, however, let’s take a
brief look at some of the historical
background of thermoelectricity.

Early Thermoeleciric Elements

Development of present-day ther-
moelectric generators rests upon
well-established concepts, several

HEAT APPLIED

Fig. 1. Basic schematic of thermocouple.
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power generation using semimetals,

of which are older than the field of
electronics itself. In 1822, for exam-
ple, a German physicist named
Thomas J. Seebeck discovered that
when the junction of two dissimilar
conductors was heated, a potential
was developed across the open
ends. In modern thermoelectric ter-
minology this potential build-up is
referred to as the Seebeck effect.

Further, in 1834, a French
watchmaker, Jean Peltier, published
a paper describing an experiment
in which the application of current
of one polarity through the junc-
tion of two dissimilar conductors
cooled that junction, while current
of the opposite polarity heated it.
This basic heat-pump principle is
still known as the Peltier effect.

In the mid-1860’s, Lord Kelvin
rediscovered Seebeck’s experiments,
proved them by the application of
thermodynamic theory, and estab-
lished their relationship to Peltier’s
earlier observations.

Independent of other interest in
thermoelectric generation in the
early 1900’s, Dr. Sebastian Karrer,
as Director of Research for the
Baltimore Gas and Electric Co.,
developed several bimetallic ther-
mocouples which were used to con-
trol gas valves. Because of the low
efficiency of these early couples,
Dr. Karrer became interested in the
development of thermoelectric ma-
terials with greater figures of merit
in terms of output voltage. The first
lead-telluride couples were con-
structed under his direction and
were later used in the first semi-
conductor device to be used for gas-
control valves, which was developed
by a research group headed by Dr.
R. W. Fritts.

When the military began its
quest for silent self-powered sources
of electricity in 1956 and 1957,
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A CUSTOM DESIGNED
MOBILE TV UNIT

WPIX acquired its first mobile
truck in 1948, when television was
new and program pickup tech-
niques were not nearly as advanced
as they are today. The vehicle ac-
commodated only a minimum of
equipment (it could hold only two
cameras), was not air conditioned,
and had almost no working facili-
ties for the director. When this unit
could no longer meet the needs of
the station, we decided that a com-
pletely new van was required, one
designed around what had been
learned about location broadcasting
over the years and which would in-
corporate all of the operating con-
veniences necessary for a successful
modern television pickup. A survey
showed that such a truck could not
be purchased from stock. There
was no alternative but to have a
new mobile vehicle custom built
to WPIX specifications.

Basic Chassis

It was decided that the new mo-
bile unit must have a clean, smooth-
lined, eye-catching appearance that
would serve as an advertisement
for the station. Since this require-
ment could not be met by a con-
ventional cab-behind-engine chas-
sis, we chose a cab-over-engine
chassis even though the custom-
built front and windshield portions
added to the cost.

The chassis selected to accom-
modate the proposed working
space and equipment weight was
an International Harvester Model
1843FCA Forward Control Chassis
with 164” wheel base (Fig. 1). The
engine is an International Harvester
RD 406 six-cylinder, 175-brake-
horsepower plant, which the manu-
factiirer specified would drive the
loaded vehicle at a maximum speed
of 68 mph at an engine speed of
2600 rpm.

The chassis was equipped with
accessories for in-city traffic, park-
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by Otis Freeman, Vice President

in Charge of Engineering, WPIX,

New York City—Design of a completely
self-contained TV outside

production vehicle.
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Fig. 1. Chassis before body consfruction.

ing, and maneuvering as well as
high-speed highway travel. Included
were: power steering, heavy-duty
shock absorbers, heavy-duty alter-
nator and Dbatteries, five-speed
transmission, two-speed rear axle,
and oversize brakes.

An approximate layout of the
planned equipment locations was
made to determine the weights on
the front and rear axles. A moment
diagram and calculations proved the
load on the rear axle to be well
within the manufacturer’s 18,500-
pound specification.

Custom Body

The van design and styling re-
sulted from the combined efforts of
WPIX draftsmen and the Wooster,
Ohio, based Gerstenslager Com-
pany, who did the actual construc-
tion work.

For rigidity and noise reduction,
the body is constructed of sheet
steel laminated to plywood panels.
We felt that steel could be welded
or otherwise repaired more easily
than other metals, in case of an

CAMERA 2
MONITOR

CAMERA |
MONITOR

LINE — ) am

MONITOR_ | ] fmn] s | wonToR

scoPE/ . . .:U:CAMERA
CONTROL
UNITS

QOFF-AIR
TUNER D

POWER SUPPLIES

CAMERA 4
MONITOR

CAMERA 3
MONITOR

EH

Fig. 2. Television camera monitor panel.

wwWwW americanradiohistorv com

accident. The steel-plywood lami-
nated sections are fastened to a
framework of oak and metal, a
standard construction technique for
this type of material. Curved por-
tions of the frame are made from
steel and then filled with shaped
wood for rigidity.

Equipment and Operating Area

Since the purpose of the truck is
to transport technical equipment to
televise events away from a fixed
studio location, it must carry every-
thing needed for any remote pro-
gram, Lights, cameras, micro-
phones, amplifiers, and a micro-
wave transmission system are nec-
essary. All of this equipment must
be housed and secured so that it
can ride at high speeds over all
kinds of roads and survive sudden
stops without damage to delicate
parts and tubes.

The television monitors and con-
trol units are arranged across the
interior directly behind the cab, fac-
ing the rear of the truck in what
amounts to a picture-viewing panel
(Fig. 2). A folding door screens
out light that enters through the
windshield.

The camera-control units rest on
an operating table above the camera
power supplies. A 14” monitor for
each camera is located above the
camera-control units. For the view-
ing convenience of the technical and
program directors, the camera mon-
itors are placed high enough that
they can be seen over the heads of
the video operators. An off-the-air
tuner for cuing, to see the preced-
ing program, and to view film or
videotape commercial cutins during
a remote program is also located in
the panel.

The program director, the tech-
nical director, and an audic man
operate at a table directly to the
rear of the camera-control position.,
These men are seated in a row—

BROADCAST ENGINEERING


www.americanradiohistory.com

the program director at a table-like
space and the technical director and
the audio man in front of their con-
trol equipment (Fig. 3).

If a producer or assistant direc-
tor needs desk space, a hinged table
can be let down from the wall. This
blocks an aisle but does provide
temporary working space. With the
table let down, the video operators
have access to the truck through the
front and side doors, and the audio
man, director, and technical direc-
tor have access through the rear
door.

Storage Facilities

The camera power supplies, lo-
cated at the operating position in a
closed, specially ventilated com-
partment beneath the camera-con-
tro]l units, are locked down in
shock-mount trays. They can be un-
locked and pulled out for mainte-
nance. The camera-control units
are similarly shock-mounted.

The 147 viewing monitors are
securely locked down but not shock-
mounted. Heavy components such
as the can-type electrolytics stand
straight up above the horizontal
chassis, rather than projecting hori-
zontally from a vertical chassis.
They are not likely to break or
come loose.

The video switcher is sunk into
the directors’ table and can be
pulled up for maintenance. The
light-weight, transistorized audio
mixers are removed to a compart-
ment when the truck is in motion.
The synchronizing generators that
control the camera scanning are lo-
cated in a ventilated compartment
just to the rear of the audioc man
{Fig. 4). These units are on tracks
and can be pulled out for adjust-
ment or maintenance. Various small
compartments built into convenient
and accessible spaces inside the
truck are used to store spare parts,
lenses, headsets, and tubes.

Cameras, camera panning heads,
and tripods are located on the right
side of the truck (Fig. 5). The pan-
ning heads are set in special holders
to keep them stationary during
transit. The cameras are stored on
plywood panels that rest on 134"
foam-rubber pads. Positioned be-
tween two guide tracks, the cameras
are held down by web straps secured
to the plywood. Qutside doors per-
mit the cameras to be moved in and
out of the storage compartments
from street level, obviating the need

Auvqust, 1964
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Fig. 3. Interior left side showing storage compartments and operating positions.

to lift these heavy units into and out
of the truck.

Some other, larger compartments
around the outside skirt of the truck
provide storage space for rope,
wire, small cables, heavy tools, and
lights. For purposes of security, the
doors can be opened only by use of
a special removable handle.

Through our experience we have
found that camera cables can best
be handled and transported in fig-
ure-eight coils placed flat on the
floor at the rear of the truck. Dur-
ing remotes, excess cable is laid on
the ground under the truck.

Camera Platform

Since the truck is used at events
where crowds of people are present,
a means of elevating the television
cameras must be provided. To ac-
complish this, the truck roof was
covered by a roof deck of sheet steel
known as Tread Plate, which has
small ridges to prevent slipping.

The deck is also equipped with
sockets for a small portable crane
used to hoist the 65-pound cameras
to the roof. Other sockets on the
deck accept a yoke over which
camera and audio cables are hooked

for runs across a sidewalk into a
building. Cables thus leave the truck
over 13’ above the ground, well
above the heads of pedestrians.

Access to the truck roof is gained
by means of folding steps on one
of the back doors and by a ladder
attached to the inside of the other
door for use when the door is
opened flat against the body (Fig.
6). Because the rear of the body is
inclined 8°, the weight of a man
stepping on the ladder causes the
door to press against the truck
body, stabilizing the ladder.

The deck is equipped with 14
recessed tie-down rings to help se-
cure cameras and prevent them
from being blown over in a strong
wind or accidentally knocked down.

The front part of the roof sup-
ports a rotating beacon, trumpet
horns, and running lights for prac-
tical as well as decorative purposes.

Operation in Motion

Very effective and sometimes
quite startling scenes can be ob-
tained by shooting while the truck
is in motion with cameras on the
roof deck. For low-angle moving

® Please turn to page 46
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VERTIPOWER—Vertical
Polarization in FM Transmission

NOTE:

1. DIPOLE FEED LINES
ARE 75 OHM IMPEDANCE.
2 FEED LINES FOR
ANTENNA BAYS FACING
SQUTHEAST ARE
90° LONGER THAN M I
THOSE FEEDING N.E.

L E,
PHASED +900

i

50-T0 9. 3-OHM
TRANSFORMER PRESENTLY
AUTHORIZED
HORIZONTALLY
POLARIZED
ANTENNA

KW T0
H ANTENNA

PROPOSED
VERTICALLY
POLARIZED
DIRECTIONAL
ANTENNA

5010 9,3-QHM
TRANSFORMER

B AN O W

| i

10Kw 10
¥ ANTENNA

1

100-T0 50-0fM TRANSFORMER

3-1/8" D. TRANS, LINE FROM
20KW KPEN TRANSMITTER

100-T0 50-OHM TRANSFORMER

Fig. 1. Diagram of proposed antenna.

Almost two decades ago in No-
vember, 1946, the FCC released
Public Notices 533 and 534, amend-
ing the Standards of Good Engi-
neering Practices of FM Broadcast

g

e P
MEASURED FIELD STRENGTH, i20®
CORRESPONDING TO
HORIZONTAL PLANE . N
PATTERN OF VERTICAL, &%\ |
DIPOLE. ™\ ¢ 30r

Fig. 2, A horizontal system field pattern.
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by James Gahbert, Co-General
Manager, KPEN, San Francisco, Calif.—
Investigations into the advantages of
eliptical and circular polarization for

FM broadcasting.

Stations. The change permits a sup-
plemental vertical component equal
to or less than the magnitude of the
existing horizontal component, thus
providing for either circular or eilip-
tical polarization of FM transmis-
sions. Previously, in early 1946, the
United Broadcasting Co. in con-
junction with the Antenna Labora-
tory of the Ohio State University
Research Foundation conducted in-
vestigations in the use of such a
system. A wide array of carefully
controlled measurements was con-
ducted to determine the effect of
circular polarization on reception in
typical homes with indoor antennas.
The results indicated that substan-
tial benefits were acquired by both
broadcaster and FM listener.
Reviewing the data from this
early study reveals that only 48%
of the various FM receiving an-
tenna positions tested with a nor-
mally plane-polarized signal (hori-
zontal) were satisfactory. With cir-
cular polarization the number of
indoor orientations that provided
adequate reception increased by
almost 100%, to a total of 82%.
Since a vast majority of home
FM receivers utilize indoor anten-
nas, circular polarization is quite
important. In addition, about 90%
of the FM and stereo FM receivers
in use throughout the United States
are packaged consoles or table
radios; so far, high-grade compo-
nents constitute only a small over-
all percentage. Most table receivers
have line cord antennas capacitively
coupled to the RF section. In the
home, receivers are generally placed
on tables or shelves with the line
cord draped toward the floor to the
electrical outlet. This places the
receiving antenna in a vertical
plane, not an ideal position for hor-
izontally polarized signals. Unfor-
tunately, poor reception results in
many such installations, prejudicing
the listener against FM. A similar
situation exists with FM consoles
which employ a folded dipole
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tacked to the rear of the cabinet.
The set is located where it looks
best aesthetically and not where it
provides optimum reception. Circu-
lar polarization can, on the other
hand, allow a greater selection of
locations in the home where an FM
receiver will fit in the room decor
and still provide good reception.

Conditions Prior to Tesis

The interest in vertical polariza-
tion at KPEN was spurred by stereo
FM reception problems in the
mountainous San Francisco Bay
Area where rough terrain causes
phase and multipath distortion of
the VHF signal. Multiplexing com-
pounded reception problems since
addition of the 38-kc subcarrier in-
creased the susceptibility of the FM
signal to phase distortion and audio
breakup. In some cases elaborate
antenna systems solve the distor-
tion problems, but in others there
is no way to regain the coverage
which existed prior to multiplex,
even though the monophonic lis-
tener is affected to a lesser degree
than his stereophonic counterpart.
It was felt at KPEN that the addi-
tion of a supplemental vertical com-
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Fig. 3. Graph of radiation components.
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ponent would perhaps rectify a few
of the phase distortion problems, in
addition to providing improved re-
ception to table radios, consoles,
FM car radios, and portables.
Therefore in November 1963, KP-
EN applied to the FCC for author-
ity to transmit a vertical component
and thus provide elliptical polariza-
tion. This application was partially
granted in March 1964,

Prior to elliptical polarization,
KPEN operated with a directional
horizontally polarized antenna, af-
fording an averaged erp of 46 kw.
The antenna produced maximum
lobes of 120 kw erp over the popu-
lous portions of the Bay Area with
a null of 1.1 kw toward the Pacific
Ocean; a 2° beam tilt was incorpo-
rated for maximum penetration of
the San Francisco hills. The hori-
zontal-to-vertical radiation ratio of
this horizontal antenna was 26 db.

Vertical Antenna Installation

The vertical antenna installed by
KPEN is similar to but less direc-
tional than the horizontal antenna
by design; an application is pending
to modify the system to circular
polarization with electrically as well
as mechanically identical antennas
(Fig. 1). The current vertical system
does not have the reflector screens
and is fed less power than the hori-
zontal system.

Each array consists of two bays
of four dipoles, the dipoles fed in
phase by individual 75-ohm trans-
mission lines from a 50- to 9.3-ohm
impedance transformer. The north

ay is 90° out of phase with re-
spect to the south bay in both the
vertical and the horizontal systems;
reflector rods are installed on the
vertical antenna system for electri-
cal isolation from the tower. Fig. 2
is a field pattern of the horizontal
antenna—the vertical pattern is cur-
rently cardioid in shape with its
null coinciding with that of the
horizontal system.

The partial grant of our original
application to radiate elliptically
permits a maximum average erp of
6.2 kw in the vertical plane, sub-
stantially less than the 120-kw hor-
izontal signal. It has been the Com-
mission’s feeling that the “grand-
fathered” or supermaximum facili-
ties within the newly created Zone
1 or 1-A should not be permitted
to radiate more in the vertical plane
than the maximum power allowed
under the new rules, Therefore,

August, 1964

while the original KPEN vertical
application requested 40 kw, only
6.2 was granted. This interpretation
would preclude circular polariza-
tion for almost all high-powered
stations in Chicago, Los Angeles,
San Francisco, Detroit, Cleveland,
and other major metropolitan areas.

Measurements

When the vertical installation at
KPEN was completed, we decided
to thoroughly analyze the effects on
reception. Of key interest were the
changes in phase distortion, multi-
path in shadowed areas, and over-
all signal strength., (The signal
strength gain is minute.) During
initial tests conducted with 6 kw of
supplemental vertical power and
120 kw of horizontal power, some
definite trends toward signal im-
provement were noticed. The verti-
cal power for most of the measure-
ments was raised to 12 kw erp and
directed along a radial which fol-
lowed a 78-kw erp lobe from the
horizontal antenna.

A comparison of horizontal and
vertical radiation components meas-
ured in Berkeley, about ten miles
from San Francisco, is shown in
Table 1. For the measurements to
be meaningful, the field strength

Fig, 4. Lrapns or separanun vy wirwies,
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was related to radiation received
from KNBR-FM, San Francisco,
which radiates 45 kw from an RCA
Pylon, and theirs is one of the most
omni-directional FM radiators ever
constructed. At the location in
question 100% field from KPEN
was found equivalent to an erp of
54 kw. In conducting the test, the
receiving dipole was rotated 360°
in a plane perpendicular to the di-
rection of KPEN’s antenna, field
strength being noted for nulls and
each 10° of rotation (Fig. 3). The
dipole in this test was sitnated in
a good line-of-sight position on the
roof of a multistory apartment
dwelling. Measurements were also
made at other locations with similar
results, the change in location caus-
ing only a slight change in null tilt.

With the addition of the vertical
component an interesting effect is
noticed—the pattern rotates with
the null shifting its axis. This null
was also found to rotate slightly
when the test receiving dipole loca-
tion was changed, but the basic re-
sults remained the same. The null
depth decreased with the addition of
vertical power, thus automatically
improving reception at each an-
tenna location. The measurements
showed that maximum field strength
originally established with the hori-
zontal antenna system could not be
exceeded with the addition of a ver-
tical component, but the pattern
shape could be changed by varying
the phase and power of the trans-
mitted vertical signal with respect
to the horizontal signal. Changing
these parameters shifts the graph
of signal strength (Fig. 3) from a
“figure 8” to a circle and an ellipse.

The next set of measurements
recorded the change in multipath
or phase distortion in high density
signal areas (Figs. 4, 5, and 6).
Multipath, a condition created by
reflection of the VHF signal, can-
not be measured directly as a quan-
tity—field strength readings do not
indicate distortion. We decided to
plot separation versus antenna loca-
tions for this measurement, since
separation is affected by any phase
shift or distortion of the original RF
signal. To insure against false read-
ings due to transmission error,
(L+R) and (L—R) components
were constantly observed on an
oscilloscope. The receiver was cali-
brated at the studio for each meas-
urement and realigned each time it
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Table 1. A comparison of KPEN Horizontal and Vertical Field Components of Radiation.

Elevation Angle

(2) Field Ratio? = Power Ratio.

Original Antenna

% field  erp kw % field erp kw
0°-1i80° 100 54 1) 40

90° -270° i2 .78 54 15.6
95°.275° original 10 .54

antenna null
120° - 300° YVertipower 24 3.15

antenna null
30°-210° 92 46 100 54

The method of computation was as follows:
(1) 100/Field Strength = Field ratio at given elevation angle.

(3) 1/ Ratio X 54 kw ERP = ERP at given elevation angle.

Vertipower Antenna

was used; chart and tape recorders
were connected to the tuner output.
Under these conditions, any change
in the stereo separation had to be
caused by a change in receiving
antenna Jocation and conditions.
The left channel of the stereo sig-
nal was modulated 45% with 400
cps for the tests,

Fig. 4 shows chart recordings of
separation made in an open area
atop San Francisco’s Nob Hill, in
front of the KPEN studios; Fig. 4A
is without any vertical component.
The separation measured at the
studio, 39.2 db, was taken as the
reference. The receiving antenna
was moved 100’ in the horizontal
plane to a point at which the field
strength was close to a maximum
200 millivolts. Within this 100 foot
distance only four positions pro-
vided adequate reception: the start-
ing point, 55, 70°, and 90’. The
chart shows the same effect that is
experienced by mobile FM listen-
ers; many times at a stop light a
car must be moved a few feet
in order to maintain reception.
This is called the “picket fence”
effect and is caused by stand-
ing wave patterns of the VHF sig-
nal. Bear in mind these measure-

ments were in line-of-sight positions
atop a 500" hill. In terms of recep-
tion for the average FM listener,
there are few locations where the
receiving antenna can be located to
receive a clear signal, either mono-
phonic or stereo.

Fig. 4B is a graph of the same
procedure with an additional 12 kw
of vertical power providing ellipti-
cal polarization. Even with a ratio
of vertical to horizontal power of
only 12/82, or 1:6.8, the improve-
ments are striking. There was such
a change in the standing wave pat-
tern that for a distance of 50’ there
was now no phase distortion, indi-
cating that a receiving antenna lo-
cated any place along this line
would provide excellent reception.

A terrain profile along the radial
from the KPEN transmitter atop
Mount San Bruno, typical of those
used for the measurements, is shown
in Fig. 5. The measurements shown
were taken from the crest of the
peak at 7.75 miles down to the 8.5
mile point, a drop of almost 400’
in just one mile. The power along
this radial is 78 kw horizontal and
12 kw vertical. For these measure-

ments the separation reference was
34.3 db.

Fig. 6. Terrain profile along the measured radial from transmitter atop Mt. San Bruno.
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Residents in this area receive
television signals through elaborate
antenna systems and CATV. The
area could well be classified as a
gray or white zone for reception of
the FM stations whose antennas are
located on the two major San Fran-
cisco VHF sites—Mount San Bruno
and Mount Sutro. The test receiving
antenna was placed atop an automo-
bile which was then driven at a
constant velocity of 20 mph. Fig. 6A
shows the separation measured with-
out vertical radiation; over the en-
tire distance covered, not one loca-
tion provided an intelligible signal.
The stereo tape recording made si-
multaneously with the chart moni-
tored variations in separation and
the distortion of the modulated
channel. Fig. 6B shows the great
improvement with the addition of
a vertical component—the right-
hand third of this graph shows a
clean signal over a considerable dis-
tance, free from phase distortion
and noise. ‘

Planning for Vertical
Polarization

From these measurements it is
quite clear that greatly improved
reception can be provided to the
FM listener via vertical polarization
—and we strongly encourage its
use. However, there are various
ways in which the vertical power
may be obtained, and some word of
caution is due. In many installations
of side-mounted FM transmitting
antennas the steel tower distorts
the radiation pattern. We found that
one station with an 8 bay multi-V
type horizontally polarized antenna
had an almost equal ratio of vertical
to horizontal component because of
the tower radiating a vertical com-
ponent. This is not desirable since
the power is robbed from the hori-
zontal plane, thus reducing the sta-
tion’s coverage area. Prior to in-
stalling a vertical antenna system,
the radiated polar plane pattern
must be checked. If the vertical
component from a horizontal radia-
tor is greater than -20 db, great
care must be taken with the phase
relationship of the new vertical sys-
tem to the existing radiation, par-
ticularly when the original vertical
component is attributable to the
tower.

Additional transmitter power will
be required for the modified system
unless the horizontal antenna gain

@ Please turn to page 47
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AN AUDIO CROSSBAR

—TYPE SWITCHER

by Robert A. McClanathan,

Chief Engineer, KPAM-KPFM, Portland,
Oregon—A versatile pushbutton-
controlled system for rapid

switching of audio circuits.

Fig. 1. Block diagram of a typical 4X4 electrical crossbar-type switcher.
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Fig. 2. Schematic diagram of a simple 2X2 electrical audio crossbar unif.
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The audio crossbar switcher de-
scribed in this article provides for
instantaneous and noise-free switch-
ing of any audio console to any
transmitter line, tape machine, or
other terminus in the event of
equipment failure and additionally
offers increased operational flexi-
bility. To achieve the required ver-
satility, a control unit is located at
each console (one at each single-
channel console; two at each two-
channel or sterco console). Through
the use of pushbutton-controlled
relays, the output of any console
can be switched through any unused
crossbar section to the desired ter-
minal equipment. Note that when
any control unit has selected an out-
put channel, that function cannot
be reversed from any other loca-
tion. This interlock feature protects
an on-the-air signal.

All console outputs fed to the
crossbar are provided with a 600-
ohm resistive load at the line ter-
minals to maintain uniform levels
when switching from source to
source. For the same reason, all
terminal equipment should have
bridged inputs of 10,000 to 20,000
ohms. The correct bridging imped-
ance depends on how many channels
may be fed from a single input at
any one time; the resultant im-
pedance should be kept above 2500
ohms. Fig. 1, for example, shows a
4 x 4 crossbar (4 input and 4 output
channels). If A-1 feeds all four
channels, and the terminal inputs
are all 20,000 ohms, the loaded
600-ohm console output sees 20,-
000/4=5000 ohms,

Operation

Using Fig. 1 as an example of a
typical installation, Channel 1 feeds
the FM transmitter line, Channel 2
feeds the AM transmitter line; both
outputs are connected to program

BROADCAST ENGINEERING
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t this m 1zine tob: "1g: 1a ...

Late Bulletin from Washington

by Howard T. Head

Fines and Revocations

The FCC has served notice that it means business in the enforce-
ment of the Rules and Technical Standards governing broadcast
stations., An increasing number of fines have been levied in
recent weeks for repeated and wilful violations of the Rules

and Technical Standards. These include instances of improper
log-keeping, exceeding the operating hours authorized by station
licenses, and operation of an AM directional antenna by other
than a licensed First-Class Operator. In one particularly
serious instance, the Commission revoked the license of a broad-
cast station citing "'numerous technical violations' which went
uncorrected over an extended period of time.

FCC Control of Nonbroadcast Television

All signs point to the FCC taking steps in the near future to
assert control over all forms of nonbroadcast television intended
to provide service to the general public. This would include
both Community Antenna Television (CATV) Systems, as well as out-
right Pay Television Systems, such as the Subscription Television
{(STV) organization going into operation in Los Angeles and

San Francisco. It .now seems likely that any jurisdiction over
these systems assumed by the Commission will include the setting
of technical standards governing picture quality to be provided

. by the wired systems. The National Community Television Associ-
ation (NCTA) has pointed out to the Commission, however, that

the setting of such standards for CATV systems presents rather
complex problems, since the television signal may be degraded
either in the broadcast system, or in the cable system; further-
more, neither the broadcaster nor = : CATV operator has control
over the propagation of signals once they have left the tele-
vision transmitting antenna,

FM Simplex Operations To Be Discontinued

The Commission has amended its Rules to eliminate, effective

December 31, 1964, the present provision which permits FM broad-
cast stations to provide background music and other subscription
services on a simplex basis., After that date, operations of this
type may be provided only by multiplex techniques employing sub-
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carriers. on the main FM carrier. Authority for FM multiplex
operation must be obtained from the Commission in the form of a
Subsidiary Communications Authorization (SCA).

Multiple Ownership Rules Revised

The Commission has adopted new Broadcast Rules which prohibit the
construction of new AM, FM, or television stations, or the acqui-
sition of existing stations, by a new licensee when such action

- would result in the overlap of specified field strength contours

of stations under common ownership, In the case of AM or FM, the
1 mv/m contours of stations under common ownership may not over-
lap. For television stations, the overlap of Grade B contours

is prohibited.

The prohibition applies to increases in height and power of sta-
tions of all classes where these changes would result in overlap
or would increase existing overlap. Distances to coverage con-
tours are to be calculated using the methods set forth in the
Commission's Broadcast Technical Standards. In instances where
an applicant believes that the Commission's prediction methods
do not fairly represent the actual coverage, field strength mea-
surements are permitted for AM cases, and alternate methods of
coverage prediction can be used for FM and television.

Vertically Polarized FM Power

The Commission has proposed to modify the FM Rules and Technical
Standards to limit the vertically polarized effective radiated
power of FM stations to no more than the maximum value permitted
with horizontal polarization for the three established classes of
FM station. The adoption of the new FM Rules found a number of
FM stations operating with effective radiated powers in excess

of those permitted by the new Rules. The Commission does not
propose to require these stations to reduce the presently author-
ized effective radiated power for horizontal polarization, but
this 1imit will apply to the use of vertical polarization by
existing "superpower'" FM stations.
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If you are using
video tapes that

soul heads y Shed (particularly at splices)
cause headwear

in less than 1,000 houtrs,
scratch easily,

show signs of wear at
700 passes or less,

STOP.

More and more broadcasters are solving these problems with

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

[ — S S — T SO S —— - T S S —— S S m———

L
E REEVES SOUNDCRAFT

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

NAME

TITLE

STATION:

CiTY. ZONE STATE

*T.M.I. ——— — — ___—__———————————————.I

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

August, 1964

Circle Item 12 on Tech Data Card

23



www.americanradiohistory.com

A B-E Exira Consfruction Feature

PLATE PRIMARY
FAILURE ALARM

by Lawrence I. Presler, Student,
Indiana Institute of Technology—
An audible alarm to signal primary
power failure.

For transmitters located out of direct view of the
operator, an audible alarm to indicate primary power
failure through overload or fusing action may prevent
excessive delay in restoring service. Such an alarm is
shown schematically in Fig. 1. The alarm consists of
a dual-frequency relaxation oscillator, an AF amplifier
and a simple control circuit. A 6005 tube was chosen
for the amplifier because it has quick-heat filaments;
in all other electrical characteristics the 6005 is identi-
cal to the 6AQS5. The neon-bulb oscillator and ampli-
fier are straightforward in operation; output trans-
former T2 may be any unit that will match the 5000-
ohm plate load of the 6005 to the L.-Pad attenuator.

No specific recommendations are made for the relays
that provide control of the system (Fig. 2), because
they must be chosen to operate within the design param-
eters of the transmitter. In general terms, however,
relay K1 is DPST pulse-latching; relay K2 has SPST
contacts that are normally open when the coil is ener-
gized, Time-delay relay K3 has contacts that are nor-
mally open during the delay period and are closed
upon actuation.

Operation
The design of the alarm system assumes that normal

station procedure is to apply filament power at sign-on
prior to the application of plate power. It further
assumes that filament pre-heat time will not exceed
5 minutes.

When filament power is applied, K1 (across the
filament transformer primary) operates, latching its
contacts so that if all transmitter primary power fails
the alarm will still operate. One set of K1 contacts
energizes time-delay relay K3, and the other set com-
pletes part of the series path to the primary of T1.
The delay period of K3 is 5 minutes; if plate power
is not applied (energizing K2) before K3 contacts close,
the alarm will sound. If, however, plate power is
switched on before relay K3 pulls in, K2 contacts
open, breaking the path to the primary of T1. This,
of course, prevents operation of the alarm. Any sub-
sequent loss of plate primary voltage allows K2 to
drop out, completing the primary circuit of T1 which
applies plate and filament voltages to the dual-
frequency oscillator.

Push button switch S2, connected in parallel with
the transmitter’s filament switch, is used to reset latch-
ing relay K1 at sign-off. When plate power is turned
off at the end of each broadcast day, the alarm will
sound, providing a daily check for correct operation.
Then, after the filaments are turned off, S2 is pressed
momentarily allowing K2 to reset to its starting
position.

Line voltage for the alarm system should be taken
from a source independent of that for the transmitter.

Construction of the unit follows general single-
chassis practice. The finished alarm may be mounted
in any equipment rack near the transmitter, or in the
transmitter itself if adequate space can be found. Audio
output from the oscillator may be fed to a single
speaker or to several, depending upon particular
station requirements. A

A AAA
l 1 MEG 1 MEG
To.s

- 0
SPEAKER

o.
110VAC
w |

k)
F1C5 o_} T

4
. K3 .
S 2 JOPLATE
— 3 PRIMARY
0 g -
FILAMENT K1 g
PRIMARY g

‘\\ ’
e .‘:71 ﬁPARALLEL

s1 FILAMENT
o
OFF ON

RESETO SWITCH

Il 1A 470Q

AAA- > AN A
18Q 800 PRV l w
1lov z E
100 ma 20 mfd 150\7|J

T |
6.3VAC L

Fig. 1. Oscillator-amplifier produces tone to feed speakers.
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Fig. 2. Alarm centrol monitors power in transmitter plates.
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TELEPHONE-LINE
IMPEDANCE MATCHING

Almost every broadcast engineer
is familiar with the frequency-re-
sponse characteristics of the tele-
phone lines connecting his studio
equipment and transmitter audio
gear. Too many of us, however,
tend to overlook one highly impor-
tant factor—the impedance of the
line as seen by the audio equipment.

Users of some of the popular
audio-level devices often assume
that the impedance of a telephone
line is always 600 ohms or that the
impedance value doesn’t really mat-
ter. However, be assured that it
does matter. An irregularity in the
impedance characteristic of the line
will cause a corresponding irregu-
larity in the amplifier frequency
response due to the effects on the
internal feedback circuits. We have
found that the broadcast engineer
can expect to encounter a wide vari-
ety of telephone line impedances.

For several years we have been
using a very simple method for de-
termining the magnitude of line im-
pedance (without reference to phase
angle), a method so simple as to be
easily overlooked. By accurately
matching lines and equipment, we
have completely eliminated fre-
quency-sensitive “pumping” in sev-
eral station installations. In addi-
tion, audio response has been im-
proved to create an FM-like sound
on the AM band, and—for reasons
we can’t explain—signal-to-noise
ratios have been increased. Through
the use of close matching, we have

by John P. Tucker, Chief Engineer,
KSNO, Aspen, Colo.—Measuring and
correcting impedance and frequency-
response characteristics of

remote lines.

Low Z
AUDIO | OO !

GENERATOR LINE LIMITER XMTR

Fig. 1. Impedance measurements circuit.
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eliminated the need for equalized
remote lines for pickups within sev-
eral miles of our studio even in the
case of serious music broadcasts to
our fidelity-conscious listeners. We
apply the following methods to
lines normally operated in a fixed
mode, that is, lines that are switched
from circuit to circuit only in
emergencies.

Measuring Line Impedance

The equipment is arranged as
shown in Fig. 1. With the limiter
turned on to obtain normal operat-
ing characteristics and with the
transmitter turned off, the equiva-
lent circuit shown in Fig. 2 applies.
(For the purposes of this article,
the two impedances can be consid-
ered to be purely resistive.) Since
the same current flows through each
of two series-connected impedances,
it follows that Izk — I2u. By using
Ohm’s law, the relationship can be
rewritten:

Ezk _ Ezu
Zk Zu

By measuring voltages with a V-
VM, either of the impedances in the
preceding formula can be deter-
mined if the other impedance is
known. In this case Zk is the known
impedance, and:

Ezk
= 7k
Ezu

Zu =

Fortunately, a high-quality, in-
expensive carbon resistor contains
no measurable reactance at audio
frequencies and can be used as the
known impedance (Zk). Connect
the resistor in series with the line
(Fig. 3A) and set the audio gen-
erator to the desired frequency.
With the VI'VM connected across
the known impedance, increase the
generator output until a usable read-
ing is obtained—1.0 volt is usually

wwWwW americanradiohistorv com

casy to obtain and is convenient to
use in the formula. Disconnect the
VTVM from across the known im-
pedance and move it to the un-
known impedance, which in this
case is the telephone line (Fig. 3B)
—-do not alter the generator output.
Measure and record the voltage
across the line.

Assume that the readings show
a 1.0-volt drop across the known
impedance and a 0.75-volt drop
across the line. Substitution of these
values in the formula for Zu gives
a value of 450 ohms. Therefore,
450 ohms is the magnitude of the
line impedance at the oscillator
frequency.

Measured at the usual audio test
frequencies, a well-balanced line
will often yield a response such as
that shown in Fig. 4. Severe nulls
and peaks in a line characteristic
will have adverse effects on the
operation of limiting and average-
gain - correcting amplifiers. Such
lines should be referred to tele-
phone-company engineers for their
study and correction.

An important note: Too often
broadcast engineers become im-
patient with local telephone com-
panies. Remember that while you
are vitally concerned with perhaps
ten pairs of wires, the telephone
plant engineer must worry about
thousands of pairs. Broadcast re-
quirements demand of a telephone
line performance for which it was
not designed, and only by miracles

Z, - 600Q

Z,, = LINE [MPEDANCE
(AS TERMINATED)

Fig. 2. Equivalent circuit of test setup.
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NOW

A well informed individual usually makes the wiser decision
INFORMATION:

During the last two annual NAB shows in Chicago, only Vital Industries had a dy-
namic demonstration with a vectorscope of eight video distribution amplifiers in tan-

dem with less than one tenth of a degree in differential phase for all units combined.

Only Vital Industries showed a video distribution unit with remote gain control.

e Individually regulated power supply.

* Four plug-in units in each frame of
13" rack space with 16 outputs using
UHF connectors.

e Remote gain control operation easily
added on standard unit.

e Pulse distribution unit directly inter-
changeable with video unit.

All equipment sold by Vital indus-
tries is guaranteed for two full years.
to perform as specified. In 1975 or
later when and if you need any
parts or service, we shall be here to
serve you. Special and custom video

requirements are invited.

Price: One complete frame with 4 video or pulse distribution amplifiers. .......................0nh $1100.00

Write for complete information and specifications.

Try before you buy, send for our demonstration unit.

VITAL INDUSTRIES 200000 et S50
GAINESVILLE, FLORIDA—PHONE 372-7254

Circle Item 14 on Tech Data Card
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of engincering are wide response
characteristics attained. If you prove
yourself to be reasonably compe-
tent and adopt a quiet and polite
approach in most instances the tele-
phone company will bend over
backward to cooperate with you.

Measuring Remote Lines

To measure a remote line not yet
in use, two practical methods are
available. In the first and most
complete method, two sets of im-
pedance measurements are made
using the method already described.

The first set is taken with the usual
equipment setup in the studio and
the line shorted at the remote site;
the second is taken with the line
open. The telephone company will
have installed a 10,000-chm re-
sistor across the remote pair at the
terminal block. Remove this re-
sistor during testing and reconnect
it afterward. Whether you leave it
on during a broadcast depends on
your practices; we disconnect it
when using a remote amplifier that
is turned on or off by voltages
transmitted from the studio.

HOW DO YOU

IN FILM TRANSFERS?

Clarity. Definition. Truest grey scale, All are measures of quality demanded by
the most critical buyers we know—our customers! Companies like MGM-TELE-
STUDIOS, MCA-TV, HEATH De ROCHEMONT, AMERICAN MOTORS,
even AMPEX. We've been perfecting quality for 18 years. To insure quality con-
trol all of our work is done under one roof, AND...we offer “in by 9—out by 5”
processing—with your transfer jetting back the same night. But, don’t take our
word. Try us and see. Optimum quality guaranteed. Acme Film Labmatoues Inc.
1161 N. Highland, Hollywood 38, Calif./ HOllywood 4-7471 o

ACME FILM TRANSFERS

Circle ltem 16 on Tech Data Card
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TELCO LINE

{A) Across resistor.

TELCO LINE

(B) Across line.

Fig. 3. VTVM positions in impedance test.

When plotted, the two sets of
impedance measurements yield
curves similar to those shown in
Fig. 5A. At each frequency, the
characteristic impedance can be
found by:

Zc = ZoZs

When the calculated values are
plotted, the graph should resemble
Fig. 5B.

A simplified version of the above
yields usable results with a single
set of measurements. Simply take
the readings while a 680-ohm, 5%,
1- or 2-watt resistor is connected in
parallel with the telephone com-
pany’s 10K terminating resistor.
(Remember to remove the 680-ohm
unit before the remote starts.) In
several cities we have been able to
furnish the telephone companies
with a small box of these resistors
(give them new ones to work with);
they install them for us so we need
not send a busy engineer out for

this purpose.
Using the Data

Knowing the impedance char-
acteristic of a line (and don’t be
surprised by nulls and peaks of
great magnitudes), you can easily
anticipate problems of attenuation
and frequency response. You can
forecast the need to patch in your
own equalizers and anticipate the
needed settings—and all this in-

[ t

Fig. 4. Impedance curve of typical line.
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formation has peen gathered with-
out having to take any test equip-
ment from the studio.

Even if one does not equalize to
a flat response, the impedance in-
formation makes it easy to match
the line to produce a reasonably
good signal transfer to the input of
the studio control gear and conse-
quently a better air sound. Our ex-
perience has been that the so-called
600-ohm line, especially in modern
cables such as the new plastic-insu-
lated types so deservedly popular
with operating companies, presents
an actual impedance of anywhere
from 125 to 3300 ohms. A simple
switching system can be used to
change transformer taps in steps de-
pending on how closely matched
the lines must be and how widely
the local line impedances vary. Our
practice is to require that 15 kc
lines be matched all across the
band and that all remote lines
be matched within +100% and
—-50% of nominal impedance (aver-

(A} Measured values only.

\\\*-—_
f
(B) Calculated values added.

Fig. 5. Impedance curves of a remote line,

connect a 600-ohm termination to
a line having an impedance between
the limits of 300 and 1200 ohms; we
use Western Electric 111C repeat
coils for this purpose. If you are
served by a non-Bell company, the
local plant man can obtain com-

Stromberg - Carlson, Automatic
Electric, North Electric, Leich, and
perhaps others. Appropriate wide-
range input transformers can also
be used.

Other Considerations

Although great stress has been
placed on matching impedances,
don’t forget that there are times
when a mismatch may help. For
example, a long cable pair that at-
tenuates the high-frequency compo-
nents or loses weak signals alto-
gether may often be improved
while “on the air” by juggling the
input impedance.

After all impedance corrections
have been made, one more problem
may remain—power-line hum. We
have found that 120-cps and 360-
cps hum frequencies usually pre-
dominate when remote lines are
adjacent to single-phase power
lines. When the lines are adjacent
to 3-phase lines, the dominant fre-
quencies are usually 360 cps and

aged across several octaves). This plete listings
means that on remote lines we must

suitable repeat
coils manufactured by ITT-Kellogg,

540 cps. Try tuning your traps to
these frequencies. A

NEW 500B SERIES. ..
World’s Most Advanced
Cartridge Tape
Equipment

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

Check these other SPOTMASTER features:

« Meets or exceeds all existing and proposed NAB
standards.

» Separate record and reproduce heads. A-B moni-
toring. Biased cue reading. Zener controlled power
supply. « .

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

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

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

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

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

e Lease/purchase option. Ironclad guarantee for
one full year.

Write for complete information:

BROADCAST ELECTRONICS, INC, N mmm Sl
- —

8800 Brookville Rd.,Silver Spring, Md. JU 8-4983 ( 301)

Circle ltem 18 on Tech Data Card
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Every TV Station

Doesn’t Use Belden _
Wire and Cable... but most of them do!

WGN-TV KTRK-TV

CHICAGO HOUSTON
Inthis mammoth new Mid-America The exclusive use of Belden Camera,
TV and radio broadcasting center, Audio, and Control Cables by this ABC
909 of all Camera, Microphone, affiliate helps them to maintain theircon-
and Audio Cables are Belden. tinuous, highly efficient programing,

like WBAL-TV

BALTIMORE

In their new $2,000,000 studio building, Belden
Audio, Camera, and Control Cables were used
exclusively.

The extensive use of Belden wire and cable by radio
and television stations reflects the engineered qual-
ity of all Belden wire and cable. It offers lighter
weight, lower coefficient of friction, greater flexi-
bility, easier termination, and exclusive Beldfoil”
insulations for elimination of crosstalk.

Belden manufacturers a complete line of wire and
Solte £ee 0TV - e endig broadcasting, recording
circuits, and similar applica-
in electronic distributor, or

*Belden Trademark~Reg. U.S. Pat. Off. 8-6-3

Auqust, 1964 33
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new camera

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 f:
displayed on Tektronix Type RM527 Waveform
Monitor. Note that image is not reversed, right to left.

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

includes /1.9 lens with 1:0.85 object-to-image PIUS

ratio, cable release, direct binocular viewing
system with removabie viewing tunnel, and ,
Polaroid* Land Pack Film Back, using Type 107 . CDMPDNENT INTERCHANGEAB".'TY ... 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
Type RM527 Waveform Monitor. Anothermount-  fj[m attachment, other accessories.
ing bezel adapts C-27 Camera to most other
oscilloscopes, Bezels available separately $15.

C-27 CAMERA so M CALL YOUR TEKTRONIX FIELD ENGINEER FOR
U, S. Sales Prices f.0.b. Beaverton, Oregon A DEMONSTRATION OF THE C-27 CAMERA.

* ®py Polaroid Corporation

P.0.BOX 500 - BEAVERTON, OREGON 7005 + Phone: (Area Code 503) Mitchell 4-0161 + Telex: 036-691

Tektronix, InC. / TWX.: 503-291-6805 + Cable: TEKTRONIX + OVERSEAS DISTRIBUTORS IN 25 COUNTRIES

TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory
Tektronix Australia Pty., Ltd., Melbourne; Sydney « Tektronix Canada Ltd., Montreal; Toronto
Tektronix International A.G., Zug, Switzerland « Tektronix Ltd., Guernsey, C. /. » Tektronix U, K. Ltd., Harpenden, Heris

Circle 1tem 24 on Tech Data Gard
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NEWSFILM SYSTEM

Local news coverage and pre-
sentation at KCRA-TV in Califor-
nia’s capital city of Sacramento is
a significant factor in that station’s
growth. Forty-five minutes of pre-
dominantly local news (comple-
mented by network coverage of na-
tional events) from 6 p.m. to 7 p.m.
and an additional half-hour of pri-
marily local news from 11 p.m. to
11:30 p.m. keep viewers well-in-
formed about matters of specific
local interest. To achieve a high
level of immediacy, Manager of
News and Public Affairs David
Hume and Newsfilm Director Harry
Sweet have developed an efficient
system for handling film and coordi-
nating all mechanical film operations.

AT KCRA

KCRA employs 19 newsmen—9
of whom devote full time to news-
reel coverage—and obtains addi-
tional film footage from a network
of 14 independent stringer corres-
pondents who cover the area sur-
rounding Sacramento. One of the 9
fulltime cameramen operates from
Stockton, a primary trade center in
northern California, and another is
stationed in San Francisco. These
cameramen shoot an average of
2500 feet each day with their Bell
& Howell 70DR cameras and have,
on special occasions, shot as much
as 6000 feet in a single 24-hour
period. About half of each day’s
footage is aired, nearly 45% of
which is sound-on-film. Eastman

How filmed coverage of local news

receives intensive staff preparation,

Tri-X reversal film with a pre-
striped magnetic track is used for
most assignments.

The cameraman assigned to each
story is held responsible for his own
processing and editing, as well as for
synchronizing and/or dubbing of
sound to the final striped film as
required. He will often work coop-
eratively with a news writer for in-
terviews and special-events coverage.
All film is processed in a Hills
automatic processor which can run
film as fast as 120 feet per minute.

Sound footage is prepared in
either of two ways. An Auricon
single-system sound camera is gen-
erally used for formal interviews,
with the sound recorded directly on

s

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.

IT

Our 50th Year
CANNON ELECTRIC INC.

3208 Humboldt St., LOs Angeles 31, California ,

&) oPLUGS

A SUBSIDIARY OF INTERNATIONAL TELEPHONE & TELEGRAPH CORP.

@ *CANNON’+ IS ATRADEMARK REGISTERED IN U.S. PAT. OFF, AND IN FOREIGN COUNTRIES BY ITT CARNON ELECTRIC INC. ©1964 ITT CANNON ELECTRIC INC,

38
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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:

L3
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ENGINEERS’ EXCHANGE

CAPSTAN
SWITCH

MOTOR
SUPPLY

CAPSTAN MOTOR
BINDING

by Robert J. Corcoran,
Chief Engineer, KWBG, Boone, Iowa
Have you ever turned to use one
of your cartridge units only to find
that the motor was not working?
We were constantly plagued with
the problem of motors freezing
after running for a long period. We
discovered that motor heat was
causing fibers in the lower bearing
to bind the main shaft. We elimi-
nated this problem by having our

operators slant the cartridges in the
slot just enough to shut off the cap-

Smiles and efficiency were re-
stored with a simple switching cir-
cuit. The operator now places the
cartridge in as normal, and nothing
happens. When he is ready for the
tape, he presses a button in the
center of the console. A light above
the button paralled with the ready
light will go on, signifying that all
is ready. Then the remote start but-
ton is pressed, the ready light goes
out, the announcement is aired.
This system also makes it easy to
keep track of which machine is run-
ning and which machines are in the
standby condition.

As the announcement ends, a cue
tone will stop forward motion and
shut off the capstan motor. The
cartridge may be replaced or used

once again, but the motor relay
must be re-energized with the but-
ton on the console.

The use of this technique has re-
duced our cartridge unit down time
from one unit every other day to

NE -40= GROUND

o stan motor when not in use. How- ) init
e N DO ever, this caused another problem  no failures in eight months. A
MOTOR when the men on the board forgot S50 2 a2
READY to straighten the cartridge, slowing WA AAVVA -
HoAT down production and producing NE=40, NE~42
1 short tempers. TELEPHONE LINE starion  STATIN

—AAAA~ AAAA,
560 2W 56Q 2W

REMOTE-CONTROL LINE
FUSE PROTECTOR

by Alfred Resnick, Chief Engineer,
WACB, Ford City, Pa.

Summer is here, and with it elec-
trical storms. Our situation at
WACB used to be miserable, with
the least bit of static throwing pan-
demonium into our remote-con-
trolled transmitter site and causing
ten minutes or more of down time
until fuses were replaced or more
serious repairs were made.

We had two grave problems:
Static discharges backed up into
the RF components, and, more

ABC-AM & TV « AMERICAN LUTHERAN CHURCH + BASIN STREET EAST  BELL TELEPHONE LABORA-
TORIES « CADENCE RECORDS + CAPITOL RECORDS « CATHEDRAL OF ST. JOHN THE DIVINE
* CBC-CANADA « CBS-AM & TV ¢ CLEVELAND RECORDING CO. « COLUMBIA RECORDS « HITSVILLE,
U.S.A. « LIBRARY OF CONGRESS ¢ MGM PICTURES « THE MORMON CHURCH * NBC-AM & TV »
NICOLET HIGH SCHOOL ¢« PRATT & WHITNEY AIRCRAFT « RCA VICTOR RECORDING e+ RIVERSIDE
CHURCH £ 7« THUNDERBIRD HOTEL ¢ THE UNITED NATIONS « UNITED RECORDING
SERVICE <« UNIVERSITY OF -GEORGIA ¢« UNIVERSITY
OF MICHIGAN ¢« U.S. MARINE CORPS BAND « WARNER
BROS. PICTURES « WBTV « THE WHITE HOUSE + WINS

« WKIX « WTTG (NBC) . . and many hundreds more!

PROOF?

Meet some of the people who, over the years, have become Neumann condenser microphone owners...a cross
section of our.valued client list. Each day this list is enhanced by quality conscious seekers of the benefits these
incomparable microphones offer. This recognition of leadership is due in part to Neumann's international rep-
utation for the highest manufacturing and design standards in the industry; but the conclusive proof of the
incredible quality, versatility, and stamina of Neumann microphones rests with those who depend on them every
day, under every conceivable condition, and know the thrill of their trouble-free performance. We invite

you to join these distinguished users and share their exclusive experience. It will be our pleasure to 'A

forward details on the complete li f N st
microphones on request, | € =T =i O\ NA
AUDIO CORPORATION

2 WEST 46 STREET, NEW YORK, N.Y., 10036 * 212-C0-5-4111
In Canada: J-Mar Electronics Ltd., P.0. Box 158, Don Mills, Ontarie
42 Circle Item 30 on Tech Data Card BROADCAST ENGINEERING
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Thermoelectric

Continued from page 11
for unattended remote service using
thermoelectric power.

At a recent Armed Forces con-
ference on communications, for
example, thermoelectric power and
a portable microwave communica-
tions set were linked to carry both
the image and voice of the confer-
ence director from his office in the
Pentagon to delegates in a down-
town Washington hotel. A single
generator provided 24 volts for
operation of the portable television
camera as shown in Fig. 2, and two
others provided power for the mi-
crowave equipment at each terminal
location (Fig. 3). All of the genera-
tors utilized propane-fired heaters.

In remote locations far enough
from commercially-available power
to make feeder line installation im-
practical, many Forest Service and
Conservation stations are using ther-
moelectric power for voice-commu-
nication equipment. The Minnesota
Conservation Department, for exam-
ple, was able to reduce operating
costs substantially by using TE
power for its radio - telephone
service.

Many broadcasting applications
suggest the use of remote TE power:
mountain-top communications links;
microwave STL equipment; remote
news coverage on location; and, as
TE costs are further lowered, sport
remotes.

Future Developments

Although several manufacturers
have thermoelectric power packages
already on the market with capac-
ities ranging from a few watts to
several-hundred watts, future im-
provements in manufacturing tech-
niques and in thermoelectric cou-
ples of increased efficiency promise
not only increased power handling
capabilities, but significantly lower
cost per watt. It is not entirely im-
probable that in the not-too-distant
future we may see standard broad-
cast transmitting equipment operat-
ing independently of commercial
power sources by using self-con-
tained thermoelectric power.

Whatever the future holds, it is
certain to reveal increasing use of
this new source of remote power.
Tn the meantime, consideration may

s given to many of the presently
available thermoelectric generators.

A
August, 1944

Here’s the new 1 KW FM stereo transmitter from Rust. Notice the elbow room?
Space galore! (Once, we even found an employee cat-napping there.)

The main channel SWING OUT FME Exciter, plus both subchannel generators are
crystal controlled for reliability. As for a stable signal — it {ocks on like a tiger ~—
never drifts — never lets go. And no more burned knuckles checking tubes. The
New Rust power supply is completely solid state and unshirkingly reliable. Inci-
dentally, check the space-saver cabinet — only 24" wide x 28" deep — not to
mention the new low price.

The Rust 1 KW, with buiit-in components, comes ready for remote control.

A very desirable optional feature is our Autolog automatic transmitter
logging system. Simply turn it on — and forget it! It frees station
personnel for other duties.

For further information, prices, specifications and/or a brochure of
the complete Rust line, address your inquiry to: Sales Department

corporation of america

Western Division
195 Mass, Avenue 2921 South 104th St. ]
Cambridge, Mass. Omaha, Nebraska .

RUST-GEL FM STEREQ TRANSMITTERS * AUTOLOG ¢ RUST REMOTE CONTROL
Cirele Hem 33 on Tech Data Card ]
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Vertipower

(Continued from page 16)
can be increased and the power fed
that antenna decreased to provide
drive for the vertical antenna. At
KPEN the possibilities of two
transmitters were explored, but
could not be justified. If two trans-
mitters are to be employed they
should be diplexed following the
output stages and a single transmis-
sion line used to carry the power
to the array, where a splitter would
feed each antenna system. This
method provides equal phase shift
in both antenna systems, thus main-
taining a constant phase relation-
ship between the radiated horizon-
tal and vertical signals.

Results

After all of the work of installa-
tion and measurement was com-
pleted, we at KPEN agreed that ad-
ditional significant gains could be
achieved through circular polariza-
tion, for which an application is
currently pending. Even with the
limited power that the Commission
permitted KPEN, the results in mul-
tipath areas were favorable, and we
decided to promote the installation
of wvertical radiators. The term
“Vertipower” was coined to de-
scribe the new system, and display
ads were run in the various news-
papers hailing the inception of
“Vertipower at KPEN.” Listener
reports have been favorable and
rewarding. A

SAVE TIME

AND
SPACE

IMPROVE SYSTEM RELIABILITY
WITH THE NEW COJAX FROM COOKE

COJAX compactness makes possible a small patch field with
many thousands of possible circuit connections. COJAX improves your
system reliability by reducing your system downtime.

COJAX Model 22B is a shielded switching device for entering
coaxial or shielded transmission lines. Especially designed for video,
communication and antenna system applications, COJAX provides the
stability of a normally closed circuit between permanently associated
lines and the flexibility of alternate circuit routing by means of patch
cords.

A patch cord inserted in the COJAX automatically breaks the nor-
mal circuit and switches the signal into the patch cord circuit. A special
patch cord enables testing the normal circuit without tripping the
switch.

Miniaturized so that 22 COJAX switches may be installed in the
standard 19” (A) panel . . . ruggedized so that each side of the
COJAX will withstand more than 100,000 patching operations . . .
and so trouble free that the COJAX switching section has performed
without breakdown in over 15 million switching operations.

Write for literature and prices.

735 North St. Asaph Street + Alexandria, Virginia + King 8-3889
Circle Item 36 on Tech Data Card
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SACRAMENTO ST, UNION ST,
HILL TOP CHANGE |N ELEVATION: 400 FEET HILL BOTTOM

{A) No vertical component.
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///////////
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SACRAMENTO ST UNION ST.
HILL TOP CHANGE 1N ELEVATION: 400 FT HILL BOTTOM

(B) 10 to 12 kw approx. vertical erp.

CARTRIDGE PLAYBACK

Fig. 6. Graphs of separation vs distance.

August, 1964

Close those sales ON THE SPOT'!

Battery Powered

Now your salesmen can benefit
from the advantages of car-
tridge playback to make sales
right on the spot! It weighs
only 11'2 pounds and plays “all
standard cartridge sizes, It's
powered by a single recharge-
able batterv!

For immediate ship-
ment contact your
SPARTA MAN or cali

or write to:

SPARTA ELECTRONIC CORPORATION iz

6430 FREEPORT BOULEVARD - SACRAMENTO 22, CALIFORNIA - GA 1-2070
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ances of fully illuminated picture ele-
ments that are to be reproduced with
good detail are 60 per cent for whites
and 3 per cent for blacks; for a fully
lighted day interior scene a lighting ratio
of 2 to 1 is recommended. Higher ratios
may be used for special effects and night
scenes; the most important. practical and
effective way to control the density range
of the color print is in the staging and
photography, rather than in the final
printing. “There is no sharp dividing
line,” the subcommittee reported, “be-
tween color prints that would be gen-
erally regarded as acceptable for tele-
vision transmission and those that would
be considered unacceptable.”

Thai Visitors at NY Fair

Executives of the Republic of Thai-
land recently visited the Communications
Demonstration Center at the New York
World's Fair to inspect the audio-visual
and communication systems employed in
the showcase installation at the Hall of
Education. In the photo, left to right,
are: Chuan Shaweevongs, representing
the Embassy of Thailand, Washington,
D. C.; Miss Rapana Tanboontech, stu-
dent at Teachers’ College, Columbia Uni-
versity, New York City; Sanga Sukhabut,
Counselor, Royal Thai Embassy, New
York City; Nob Palakowongja, officer
of the Ministry of Education, Bangkok,
Thailand; Morris A. Mayers, host for
Visual Electronics Corporation of New
York, Systems Coordinator for all the

communications facilities at the Center:
His Excellency, Mom Luang Pin Mala-
kul, Minister of Education of the Repub-
lic of Thailand; and Dr. Leonard P.

Stavisky, President of the Hall of

Education.

Television in Cyprus

Construction is under way for two tele-
vision broadcasting stations to cover the
entire republic of Cyprus. At present,
the only TV service—one station—cov-
ers only a radius of 16 miles around
Nicosia.

PERSONALITIES

William J. Jones, recently appointed
Chief of Engineer for WTOP-TYV, has
assumed charge of all technical matters,
personnel, and operations for that sta-
tion. In addition, he will administrate

the technical operations of the WTOP
AM and FM transmitters at Wheaton and
Broadcast House. Jones has been with
WTOP since March 1942 in various ca-
pacities in the engineering department
at the station, including Engineer-in-
Charge of general engineering for WTOP
radio and television. His most recent
assignment at the station was as assistant
to Clyde Hunt. vice-president for engi-
neering for Post-Newsweek stations. Be-
fore joining WTOP. Mr. Jones was as-
sistant chiefl engineer at WJET Radio in
Hagerstown, Maryland. During World
War II, Mr. Jones taught the funda-
mentals of radar at Capitol Radio Engi-
neering Institute in Washington.

American Electronic Laboratories, Inc.,
has appointed Irving J. Chasen as prod-
ucts sales manager, Solid State, and act-
ing products manager, instruments, it was
announced by 8. M. Merion, director of
sales. Products under Mr. Chasen’s su-
pervision include the wide variety of
diodes, TWT, and video amplifiers, mod-
ulators, pulse generators, and test equip-
ment by AEL.

Erwin Bernstein has been appointed
director of marketing of TNT Elec-
tromics, Imc., engineering subsidiary of
TNT (Theatre Network Television, Inc.),
and will be in charge of marketing for
the new Color Eidophor, TNT’s large-
screen, color television communications
system. The announcement was made by
Nathan L. Halpern, TNT president.

INDESTRUCTIBLE?

Not quite. But you might think so if you

saw our repair records! E-V pro-

fessional microphones just seem to

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

chdrge 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 aré the most reason-
able in the industry.

You profit every day from the dependat;ility

of E-V professional microphones.

ELECTRO-VOICE, INC., Commercial Producls Division, Depl. 841V, Buchanan, Michigan

August, 1964

Isn't it time to follow the lead of major n‘:'e‘tworks
and leading independent studios? Switch; i
-0 Electro-Voice—dependably better!

Circle Item 40 on Tech Data Card
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recordings can be made for ultimate use
on broadcast tape handling equipment.
The Nortronics WR-30 conversion kit
has tape heads of the finest quality lami-
nated construction, giving superior play-
back and record characteristics. All re-
quired parts are included in the WR-30
kit. Complete instructions with illus-
trated step-by-step procedures are also
provided. Price is $57.00.

Circle item 98 on Tech Data Card

Lightweight Studio Light
A compact, lightweight, high-efficiency
studio light for television and motion
pictures was introduced at the 95th
semiannual technical conference of the
SMPTE by Syivania Electric Proeducts,
Inc. Precision Light Model Q-2 is
equipped with a newly developed 2000-
watt lamp only 5” long and 14" in
diameter. The single - ended, iodine-
quartz lamp can be supplied with color
balance of either 3200° or 3400° K.

The reflector consists of three concen-
tric units which are adjusted by a single
control to vary the beam angle from
12° through 37°. The lamp is self-
cleaning—the tungsten vapors are con-
stantly re-deposited on the filament
eliminating lamp blackening — thus
maintaining light output at the initial
level and constant color temperature
throughout the life of the lamp. Day-
light color temperature of 5600° K can
be obtained by use of a dichroic day-
light filter which fits into the accessory
holder. Other optional accessories in-
clude standard two-leaf and four-leaf
barn doors, a diffusing screen, a clear
glass lens, and Sylvac(TM) solid-state
dimmer controls, which permit varying
the color temperature to match a spe-

cific film. Over-all dimensions are: 13”
D at the front, 4” D at the rear, 11"
deep. Price is less than $139.00.

Circle ltem 99 on Tech Data Card

Hall Effect Wattmeter
A wideband wattmeter, the Model HPM-
501, developed by F. W, Bell, Inc., is a

self-contained instrument designed to
measure electrical power over a fre-
quency range of 40 to 50,000 cps. A
calibrated voltage at the output jacks
has a DC component proportional to
the real power and an AC component
proportional to the volt-ampere product.
These voltages may ke applied to an
oscilloscope or an X-Y recorder for a
power vs frequency curve. Useful for
audio power measurements, the Model
HPM-501 measures real power regard-
less of the harmonic content. Other ap-
plications include transducer research
and determination of power factors and
phase angles. The instrument is housed
ina6” x 9" x 43" cabinet with handle
and detachable cover; price is $300.00. A
Circle Htem 100 on Tech Data Card

Basic Electronics for Engineers: Russel E. Lueg; International
Textbook Co.. Scranton, Pa.; 342 pages. Mr. Lueg, an asso-
ciate professor in the department of Electrical Engineering at

the University of Alabama, holds the view that increasing tech-
nological demands made on engineers whose primary field is

Broadcast Field Sales
Representatives

RCA has several openings in regional sales for
men who can prepare detailed AM-FM-TV broad-
cast equipment proposals, present them to station
management and secure orders.

not electronics require a more mature textbook for the elec-
tronics field. This text is a result of that belief.

If you have an EE degree, or equivalent, with ex-
perience in design, installation or operation of TV
broadcast equipment. this is an exceptional oppor-
tunity for you.

The book is divided into three separate sections. the first of
which includes Chapters 1 through 9 and deals with several
basic concepts: electron ballistics, solid-state physics, vacuum

tubes, and amplifiers. Because of their primary importance, Salary, bonus arrangements and related benefits
are above average for men who show ability in

istors receive the major emphasis, although many exam- . :
transist rece maj P i & y boih engineering and sales.

ples show applications for both transistors and tubes. The sec-

ond section, which includes Chapters 10 through 14, is designed Please send résumé to:

Mr. S. A. Rogers, Dept. BE-§

RCA Professional Employment

Broadcast and Communication
Product Division

Bldg. 10-1

Camden 2, New Jersey

to provide a fundamental understanding of many basic theo-
retical and practical concepts including propogation, masers,
lasers, radio astronomy, digital computers, logic circuits, and
binary arithmetic. The third and final section—Chapters 16,
16, and 17—introduces useful material on analog computers,

feedback circuits, and servomechanisms with Laplace transfor- )
An Equal Opportunity Employer

The Most Trusted Name
in Electronics

mations added to provide another vatuable mathematical tool.

This book should prove to Le useful as a text in courses
designed to broaden a general engineering curriculum and for
individual use by engineers seeking a good, basi¢c ¢lecironics
familiarity. A

0
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The CHIEF ENGINEER

Helps Solve Your Technical Problems

Readers are invited (o send their questions
to the “Chief Engineer”; those of most gen-
eral interest will be published in this
column.

Is automatic logging now permitted for
AM statiens with directional antennas?

The FCC Rules and Regulations per-
mit the use of automatic logging devices
not only for AM stations (with or with-
out directional antennas) but also for
FM and TV stations.

At the present time there are several
types of automatic devices available for
logging the operating parameters of a
directional antenna system. Most of
these sequentially record the transmitter
plate current and voltage, common-point
current, base currents, and frequency
monitor deviation on a tape having a
calibrated scale for each. Automatic log-
ging of the relative phase of the current
in each tower is not required. An alarm
is provided for each parameter with the
alarm threshold set to go off if the limits
specified by the Commission’s Rules are
exceeded.

This leads to a practical problem
which has not yet been satisfactorily re-
solved by most manufacturers of this
equipment. The Commission’s Rules spe-
cify a maximum permissible variation of

this contour and limits this population
to 1% of the population within the 25
mv/m contour (with a minimum of 300
persons permitted in any case).

This limitation is imposed to mini-
mize potential problems which might
arise due to the overloading of receivers
in this high field strength area; results
would be blocking, cross-modulation, and
other forms of distortion. This problem
is particularly serious in transistorized
receivers. A

5% in base current ratios rather than
a tolerance for the individual base cur-
rents in each tower. The alarms, there-
fore, should be activated when the ratio
of any base current to the base current
in the reference tower exceeds 5%
variation from the licensed value. Most
alarm systems do not permit alarm cali-
bration based on variation from a known
ratio, as required, and thus give the
required indication only when the ref-
erence current is exactly at the correct
value. However, manufacturers of this
equipment are presently working on
means to comply with this requirement
of the Commission’s Rules.

Tape Recorders
deliver a wallop bigger
than many twice the size.

ATTN: SCHOOLS & GOVERN-

NT PURCHASING
AGENTS. We have the most com-
plete selection anywhere. New

models include: 524, 1400, 1440;
) 1500, 1515-4, 1570, 1780. 1580, 1980,

REQUEST COMPLETE TAPE RECORDER DISCOUNT SHEET
SAXITONE RECORDING TAPE

3 9 2757 Plastie, 3" reel.. .35
What is the blanket contour? 6007 acetale {plastic), 5 inch ;g
M s MYLA 5 inck 1.... .
The blanket contour is the boundary i }R,’Ait (olyesien). - i
of the area within which the ficld oot aceuiie. gt 7 dneh oo g
strength of an AM station is 1000 mv/m 1200 MSLA I 1% il (stxong) . 98
. 307 acetate (plaslic .
or greater. The extent of this contour 18007 MYLAK 1 mil. thick, 7 ncih. {89
el 2400" MYL AR, untensilized, T inch
depends on power, frequency, efficiency 2100’ MYLAR, tensilized, 7 inch... 2.79

3600" MYLAR, (ensilized, 7 inch... 3.89

Plus Postage -
(Greater discounts to auantity buvers)

of the radiator, and soil conductivity in

the area. However, as a rule of thumb, Save

a field strength value of this magnitude — 30-60%

is restricted to within one mile of the 4-“g§ktﬂspgf'ii’agﬁl‘5‘—°|
transmitter except for 50-kw stations. L_S0-pake catalog

div. Commission Electronics, Inc.

Section 7324 (g) of the FCC Rules 1776 Columbia Rd., N.W., Washington 8, D.C.

places a restriction on the number of
residents which may be included within

Circle Item 42 on Tech Data Card

New! LANG
PROGRAM EQUALIZER

Surpasses All Others..

In design, performance and versatility! The
new LANG PROGRAM EQUALIZER incorpor-
ates the finest features found in quality
equalizers plus these

Exclusive Features —

Eight low boost shelf frequencies « Three
low droop shelf frequencies « Eight high
boost peak frequencies « Five high droop
shelf frequencies * Frequency select
switches and equalization controls for all
boost and droop functions « All controls and
switches may be used simultaneously « Low
frequency peak boost by use of boost and
droop controls » Equalization “on” lamp
indicates when equalization is taking place
and indicates plate power supply is func-
tioning - Engraved stainless steel panel
blends harmoniously with other equipment.

For complete details and

new Lang Catalog write:

ELECTRONICS INC.
507 FIFTH AVE., N.Y. 17

For all your audio needs — Look to Lang!

LAN

Circle Item 41 on Tech Data Card

52

offer you more...
¢ QUALITY

e CONTINUOUS
PERFORMANCE
o SIMPLICITY
Quality all the way with QRK. Full
speed range—33, 45, 78. Built rugged with jewel pre-
cision. Plays 45’s without adapters. Rocket acceleration

- EZ queing. Single idler mainrains constant speed re-
gardless of normal wear.

“RYSSCO Electronics Mfg.

Circle ltem 43 on Tech Data Card

Priced from
$115 to $235.

detailed folderl
Phone CY 9-4692
1406 Clovis Ave. — Clovis, Calif.

EXGELLENT ! 51995

For “Beeper” Leveling, Studio “caxs hew
Intercoms, Paging, PA., Cue Amplifiers, etc.

AUTOMATIC GAIN CONTROL AMPLIFIERS

BRAND NEW government surplus. Highest quality.
Components well overrated. No electrolytics. Full
schematic clearly printed on bottom plate, Oper-
ating power 107-120 VAC, 50-60 cys. TYPICAL SPECS-INPUT LEVEL:-20 to+ 10 dbm for out
put constant within 2 db, or with a simple modification,-40 to 10 dbm. POWER OUTPUT-full
4 watts. INPUT 7: 75, 150, 300 or 600 chms balanced. OUTPUT Z: 200 or 600 ohms C.T.

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

ENGINEERING

2175 44 th Avenue - San Francisco 16+ SE 1-9197
Circle Item 44 on Tech Data Card
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ENGINEERS'” TECH DATA

AUDIO & RECORDING EQUIPMENT

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

ATLAS—Illustrated catalog No. 564 contains specifications
on PA speakers, microphone stands, and other commercial
and industrial equipment.

AUDIO ACCESSORIES—Four-page specification folder gives
physical and electrical data on broad line of telephone
circuit jacks.

CALVERT ELECTRONICS—Special bulletin lists low-noise
cudio tubes suitable for studio sound equipment.

EASTMAN KODAK—Brief sheet lists availability of various
types of sound recording magnetic tape.

ELECTRO-VOICE—An engineering specification and data
sheet describes Model 668 professional microphone.

GOTHAM—Technical sheet describes broadcast applications
of reverberation amplifier.

MAGNASYNC—Catalog covers magnetic film and tape re-
corders and accessories for motion pictures and broadcasting.

McMARTIN—Circular describes three-watt transistor ampli-
fier for use from 24-volt marine, aircraft, or mobile equipment.

NEWCOMB—Specification sheet lists features of professional
tape recorders for studio and location use.

NORTRONICS—Three-chcmnel iape head for use with %"
magnetic tape is described in brief product release.

QUAM-NICHOLS—General catalog lists speakers for public
address, background music, high-fidelity systems, automo-
tive uses, and general replacement.

SWITCHCRAFT—Product bulletin No. 140 describes molded
coil-cord assemblies with strcight and right-angle plugs and
microphone connectors.

UNIVERSITY—Public-address technilog lists systems.

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

COMPONENTS & MATERIALS

AIR SPACE DEVICES—-Brochure describes safety device
which provides fall protection for use when climbing vertical
structures.

AMPEREX

CORNELL-DUBILIER—Manufacturer offers a 20-page TV-FM
reception booklet and capacitor-assortment kit brochure.

Condensed tube catalog lists broadcast types.

FINNEY—Brochure illustrates bandpass filter for eliminating
interference to FM reception from various external sources.

LAMTEX INDUSTRIES—Filament-wound, fiberglass-reinforced
expoxy or polyester plastic tubing described in product
report.

MACHLETT—Twenty-eight page catalog describes electron
tubes for TV camera and other uses.

PRECISION PRODUCTS—Circular describes lint-free wiping
cloths used for removing oxide buildup from magnetic tape
heads and capstans,

SPRAGUE—Catalog CN 116F lists mechanical and electrical
characteristics of silicon and germanium transistors.

STANDARD GRIGSBY—Two-page catalog sheet describes
Series 500 reed relays having glass-capsule enclosed
contacts,

STEELCRAFT—Comprehensive 95-page catalog lists more
then 2000 tools of all types and describes special
applications.

WORKMAN—Specification sheets are available describing
transistorized 125-watt power converter and battery charger.
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MICROWAVE DEVICES

. LEL—-Data sheets describe microwave links for portable or

fixed use in business band; 2500-mc instructional television
microwave system planning guide.

POWER DEYICES

DYNACOOL—Two-page bulletin lists specifications of Series
500 power fans for business machines, electronic equipment,
and air conditioners.

ONAN—Various load-transfer devices and systems care de-
scribed in « 16-page booklet which also gives data on
aqutomatic systems.

SECO—=Specification brochure illustrates transistorized DC
power supplies for battery-elimination and standard power
uses.

TERADO—Product report describes Model 50-160 self con-
tained AC power source which contains battery, inverter,
and charger in single unit.

RADIO & CONTROL ROOM EQUIPMENT

BROADCAST FELECTRONICS—-Packet of material contains
specifications and prices of various cartridge tape devices.

GATES-—Comprehensive six-page brochure describes stereo-
monaural professional cartridge-tape system.

SPARTA—Illustrated product sheet details specifications
and operation of Model CD-15 cartridge tape time-delay and
reverberation unit.

REFERENCE MATERIAL & SCHOOLS

CLEVELAND INSTITUTE—Booklet discusses courses in elsc-
tronics for broadcast and communications.

STUDIO & CAMERA EQUIPMENT

ZOOMAR-—Brochures describe various zoom lenses and other
camera accessories including servo conirol and pan and tilt
equipment.

TELEVISION EQUIPMENT

COHU—Technical application bulletin details CCTV installa-
tion and operation at JPL.

VITAL—Two data sheets list features of Model VI-10A video
distribution amplifier and Model VI-20 pulse distribution
amplifier.

TEST EQUIPMENT & INSTRUMENTS

F. W. BELL—Gaussmeters, Hall-effect devices, magnetic
field instruments, and wattmeters are described in four-page
short-form catalog.

BIRD—Product specification sheet outlines features of Model
4310 RF peak-reading wattmeter.

CROWN—Literature announces availability of solid-state tape
recorders and lists prices, specifications, and accessories.

DELTA—Application bulletin No. 3 explains use of operating
impedance bridge as a tool in measuring dynamic impedance
of directional arrays.

H. F. PARKS—Features of Model ID-1017 diode tester are
described in brochure.

SECO—Separate brochures give specifications and prices
of color bar generator and Models 88, 98, and 107-B tube
testers.

TRANSMITTER & ANTENMA DEYICES

BAUER—Product specification sheet describes features of
Model 920 peak-limiting amplifier.

CARLOMA—Illustrated catalog gives specifications and fea-
tures of large line of antennas for commercial applications.

RUST-—Product sheet describes compact 1000-watt FM stereo
transmitter.

SMITH—Brochure lists specifications and prices of antennas
and antenna accessories.
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Professional Services

VIR JAMES
CONSULTING RADIO ENGINEERS

Appllcations and Field Engineering
345 Colorado Bivd.
Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

JAMES C. McNARY

Consulting Engineer

National Press Bldg.
Washington 4, D. C.

Telephone District 7-1205
Member AFCCE

J. H. DESSEN
Consulting Audio
and
Program Transmission Engineers
2nd Avenue — P. 0. Box 117
Blackwood Terrace, New Jersey
Phone CAnal 7-0964

LAWRENCE BEHR ASSOCIATES, Inec.
RADIO ENGINEERING CONSULTANTS
FM Applications and Field Engineering
also
AM — Communications — CATV
LAWRENCE BEHR, PRESIDENT
2501 East Fourth Street
Greenville, North Carolina
919-PL 8-3966

Classified

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

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

EQUIPMENT FOR SALE

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

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

5-64 tf

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

GOVERNMENT SURPLUS, NEW 10 CM
WEATHER RADAR SYSTEM—Raytheon,
275 KW _ peak output S band. Rotating
yoke P.P.I. Weather Band 4, 20 and 80
mi. range. Price $975 complete, Has
picked up clouds at 50 mi. Wt. 488 1bs.
Radio Research Inst. Co., 550 5th Ave.,
New York, New York, 5-64 tf
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GOVERNMENT SURPLUS. New 6 foot
diameter aluminum parabolic reflectors
solid surface. $175.00 ea. Radio Research
Inst. Co., 550 5th Ave. New York 36,
N. Y. 3-64 tf

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

New Gates Model M-5309A 5KW broadcast
antenna coupler units, $295.00; Trimm 504
audio patch cords, $4.00; audio jack
panels 19”7 rack mounting, 12 pair $9.95,
10 pairs $8.95; repeat coils 500-500 ohm
flat, $4.00; racks, cabinets. transformers,
etc. Write for free list. Gulf Electro-Sales,
7031 Burkett, Houston, Texas. 8-64-3t

Urgently need copy of REL Serrasoid FM
modulator tuning and set-up instruction
book. as used in 518-DL transmitter. If
you have or know of this publication
please advise Ted Heithecker, 1409 Cooner
Drive, Irving, Texas 75060. 8-64 1t

Fifteen years. Directional. Some announc-
ing. Capable of putting a station on the
air, McClain, WHON, Richmond, Indiana.

8-64 1t

ELECTRA MET. INC,
REMOTE THERMOMETER
(Electronic)
Outside temperature from mike position.
Installed in less than 1 hour. Ask about
our other weather equipment. Send for
Brochure. P. O. Box 6111, 1246 Shafter
St., San Diego 6, Calif. 2-64 1t

¢ SYNCHRONOUS MAGNETIC FILM
RECORDER/REPRODUCER

¢ MAGNETIC TAPE RECORDERS

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

THE STANCIL-HOFFMAN CORP.

921 N. Highland, Hollywood 38, Calif.

Dept. B HO 4-748)

Nine U.T.C. A-10 transformers for sale.
$40 for the lot postpaid (in U. S.). John
DuBois, 940 Dodge Ave., Evanston, Illi-
nois. 8-64 1t

REMOTE CONTROLS: Gates RDC-10,
$500, Rust 108-OC. $600. Now in service;

excellent condition. XFMU-FM, The
Farmers Market, Los Angeles, Calif.
90036. 8-64 1t

Laboratory Test Equipment, microwave
components, all frequency and m=kes at
real low prices. Write or call for informa-
tion. Jericho Electronic Supvlies. Sid
Gordon Electronies, 80 West Jericho
Turnpike, Syosset, Long Island, N. Y.
(516) WA 1-7580. 8-64 3t

Brand new surplus BC-645 Transceiver,
435 to 500mc. complete in original car-
tons with PE-101C dynamotor, 12/24V
input, UHF antenna, control box, plugs.
Limited supply, price $32.50. Slep Elec-
tronies Company, P. O, Box 178BE, Ellen-
ton, Florida. 8-64 3t

Television/Radio/communications gear of
any type available. From a tower to a
tube. Microwave, transmitters, cameras,
studio equipment, mikes, etc. Advise
yvour needs—offers. Electrofind Co., 440
Columbus Ave., NYC. 212-EN-256808 64t

We are a clearing house for all used
broadcast equipment. Write us your
needs. List your equipment for quick
sales with Broadcast Equipment and Sup-
ply Co., Box 3141, Bristol, Tenness&gei3 2t
-64-

Personnel
I BN BN Bn Bn BN BB B

3rd phone—studying for 1st. Inexperi-
enced—anxious fo learn—sgood voice—
contact Don Coss, 1001 Se. Franklin, Bea-
verton, Oregon. MI 4-8182, Single, 824‘ ¢

-64 1

TRANSMITTER SUPERVISOR - MAIN-
TENANCE TECHNICIAN - ENGINEER-
ING ASSISTANT. 22 years electronics
experience, 18 years continuous employ-
ment broadcasting, AM-FM, Directionals.
Returning USA after 3 years overseas
supervising installation, operation, main-
tenance of international short wave
broadcasting transmission facilities, two
100 kilowatters, curtain arrays, dquad-
rants. Including training of indigenous
nationals. Mature, family man, Available
August 15th. Write Dept. 113, Broadcast
Engineering. 7-64 2t
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Created by the hand of experience

RCA-7295B 4'/.-INCH IMAGE ORTHICON

Unmatched picture quality in black-and-white pickup

s NEW MICRODAMP CONSTRUCTION. Reduces micro-
phonic noise in the output signal by isolating the target-to-
mesh assembly from the effects of external acoustical noise
and camera vibration, and by damping out internally in-
duced vibration on the target.

= REDUCED CHANCE OF “WASHED OUT” PIC-
TURES. Opaque black coating on lower part of tube pre-
vents “washed out” pictures due to extraneous light.

s HIGH AMPLITUDE RESPONSE FOR SHARP RESO-
LUTION (800 TV lines).

RCAELECTRONICCOMPONENTS ANDDEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics
®

u HIGH SIGNAL-TO-NOISE RATIO (75:1 at 4.5 Mc)

» IMPROVED BACKGROUND UNIFORMITY, with very
good half-tone signal reproduction.

u FIELD-MESH CONSTRUCTION. Produces uniform
signal output and focus. Reduces unwanted bright edges
and geometric distortion.

w HIGHER SIGNAL OUTPUT LEVELS with lower
microphonics.

u MORE STABLE SENSITIVITY CHARACTERISTICS.

AVAILABLE THROUGH YOUR AUTHORIZED RCA BROADCAST TUBE DISTRIBUTOR

FOR NAME AND ADDRESS OF YOUR LOCAL DISTRIBUTOR WRITE OR CALL YOUR
MEAREST RCA DISTRIBUTOR PRODUCTS SALES OFFICE—NEW YORK, NEW YORK:
36 W, 49th St., (212) MU 9-7200; NEEDHAM HEIGHTS 94, MASSACHUSETTS: 80 “'A™ St
(617) HI 4-8480; WASHINGTON &, D. C.: 1725 K™ St., N.W., (202} FE 7-8500;
ATLANTA, GA.. 134 Peachtree St., N.W., {404) JA 4-7703; CLEVELAND, OHIO: 1621
Euclid . {216) CH 1-3450; CHICAGO, ILL.: Merchandise Mart, [312] 467-5900;
DALLAS 7, TEXAS: 7901 Carpenter Freeway, [214) ME 1-3050; KANSAS CITY 14,

7711 Sicte Line, (816) EM 1.6462; HOLLYWOOD, CALIFORNIA; 6363 Sunset Boule .
2 -€171; SAN FRANCISCO 2, CALIFORNIA: 420 Taylor St., {415} PR 5-5135-6.7.
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