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New VITEAC Test Signal. @ Multi-
burst. -~ Stairstey  Sin2Window  Tape Refer=rce. = Black 2
White Reference iync & Blanking Inserter. Bar & Dot.
PI1GE Monitor Set Up Signal. :  Vertical Interval Test Sets.
Cut Dot. Diagonal Crosshatch. Color Bars and others.

SMPTE Tape Te<t Signal.

First to manufacture all-transistor Test Signal Generators,
RIKER equipment has been proven by years of use in all major
networks, leading TV stations, long lines carriers, government
agencies and the White House, showing the way to ultimate
accuracy and reliability. All RIKER equipment is packaged in
identical modules allowing unequaled flexibility.

The great variety of possible combinations guarantees a Test
Set to meet your exact needs. Let us help in selecting proper
modules. Try our equipment in your facilities—no obligation, of
course. Phone or write today for description and waveforms.

30 Day Delivery Guaranteed

Foe g } .
VIDEO TEST SIGNALS
All Signal Generator modules provide Dual Isolated Outputs.

Test Sets offer 6 simultaneous isolated outputs. You may include
only the waveforms required—expandable later.

SMPTE VTR TEST SIGNAL

SMPTE Recommended Practice RP10 Tape Test Signal Gen-
erator. Select combined waveform patterns or individual Multi-
burst—Stairstep—SinZ—Window.

g Swwsm VERTICAL INTERVAL TEST

SIGNALS

VITEAC {Video Transmission En-
gineering Advisory Committee)
recommended Vertical Interval
Test Signals—4 simultaneous
signals. Two in Field 1, lines
18 and 19; changing to two
others in Field 2, lines 18

and 19; or automatic 2%
miniite sional cermiienring

R s

Circle Item 1 on Tech Data Card
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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 locks 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 built-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:

FUSk

corporation of america

Eastern Division Washington, D. C. Western Division
195 Mass. Avenue 13205 May Court 2921 South 104th St.
Cambridge, Mass. Silver Spring, Md. Omaha, Nebraska

RUST FM STEREO TRANSMITTERS e AUTOLOG e RUST REMOTE CONTROL
Circle ltem 2 on Tech Data Card
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Write to FAIRCHILD

9% /1 Sourd
.?/m/b wilt

FAIRCHILD Model 750 — the only quality
3-speed, 16 turntable with —65 db rum-
ble, .03% wow and flutter, 3 speeds
easny selected, whisper soft operation,
cue pad prowded and minimal moving
parts for long trouble-free performance.

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

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

FAIRCHILD

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

on Tech D;:fa Card

— the pacemoker in profes-
sional aqudio products — for complete details.
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pendulum always delivers a pre-
cise and repeatable amount of
ir act. The energy absorbed by
the tape at impact controls the
height of the pendulum’s back-
swing. Thus, a measurement of
backswing height is a direct
measurement of toughness. The
strain rate that this device im-
poses is on the order of magni-
tude of 200,0009, per minute—
enough to break any acetate-
based tape. How does Durol base
compare to conventional ace-
tates? Well, it comes through
this test, too, like an Olympic
star. In test after test, Durol base
proves to be about 40%
stronger. This toughness test also
provides a valuable measure of
permanent elongation. Durol
base’s unique “shear-pin’ action
lets it break clean
with minimum

elongation
(less than 1%
compared to 109,

for other acetates). These
are only two of the more in-
teresting physical tests routinely
performed on random samples of
Kodak tape. There are dozens
more, of course. And we haven’t
even gotten into electronic testing
yet. But we’ll save those for
another day.

Choose Kopak Sound Record-
ing Tape, Type 31A, for all gen-
eral-purpose and low-print appli-
cations. Or Type 34A whenever
you need high-output or low-noise
characteristics. For extended play-

December, 1964

RECORDING TAPE -

o

ing times try our extra or double-
play tapes . . . or try the new
triple-play tape, so thin you get
3600 feet on a 7-inch reel. Kopak

Sound Recording Tapes are avail-
able at electronic supply stores,
camera shops, specialty shops, de-
partment stores . . . everywhere.

EASTMAN KODAK COMPANY
Rochester, N.Y.

Circle Item 8 on Tech Data Card
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5. A high-gain yagi antenna for
each channel to be tested

Since the field strength is con-
stantly varying, it is desirable to
use two field-strength meters simul-
taneously. One meter is used as a
reference; the other is used in prob-
ing. The reference unit is fixed in

ication and may use any type of
receiving antenna that provides ade-
quate test signals. This antenna
should be located in the space
where an “educated guess” indicates
maximum field strength can be ex-
pected. Then with the other unit,
the entire area of interest is probed
in a search for maximum signal
strength. For each reading recorded
for a particular point in space, re-
cordings are made at the same time
of the reference reading (usually in
microvolts) and the amount (in db)
the probe reading differs from the
reference reading. The reference
reading is used to compare the site
to other tested sites, and the probe
readings are used to determine exact
requirements for antenna placement
and design. Experience has shown
that there is not enough diversity
reception over a local receiving area
to invalidate this technique.

Probing should be done from a
few feet above the ground to prac-
tical heights of 25 to 50”. (Up to
100 may be desirable in some
cases.) It should cover areas within
the confines of the site both toward
and away from the signal source
and any place where high field
strengths may exist. The purpose
is to find the space in which the
antenna will produce the highest
possible terminal voltage.

Although maxium terminal volt-
age is usually of prime importance,
there are other important charac-
teristics to be observed. When a
maximum-signal area is found, a
simple but high-gain antenna (such
as a yagi with 10 db of gain) should
be erected at that spot. The pic-
ture on the test receiver should
then be viewed and carefully ex-
amined for noise, interference, and
ghosting. Using the two field-inten-
sity meters, one tuned to the picture
carrier frequency and the other to
the sound carrier frequency, a rea-
sonable observation of the differen-
tial fading between sound and pic-
ture should be made. It may be
necessary to observe all of the above
characteristics many times to gain

December, 1964

the information that will be needed
for the design of the receiving an-
tenna system.

Designing the Antenna System

Much can be done in the design
of the antenna system to reduce in-
terference by appropriate placement
of the pattern nulls. However, this
discussion will be confined to ob-
taining an antenna system which
develops the highest terminal volt-
age possible. If the strength is con-
sistently over 1000 microvolts with
a simple yagi, a more elaborate de-
sign is not needed. Assume, how-
ever, that the highest possible termi-
nal voltage is needed to overcome
preamplifier noise.

The first step in designing the
antenna is to analyze the probing
data to determine how the field in-
tensity varies throughout the avail-
able space. In general, the antenna
should be confined to a space in no
part of which the intensity is more
than about 3 db below maximum
(Fig. 1). An antenna element placed
in a location where the field is 7
db or more below maximum be-
comes a liability to the array; it
subtracts from the terminal voltage.

‘Many types of antennas might be
used by an experienced receiving-

'-—5/4)\-'

Fig. 2. Wide spacing gives maximum out.
put voltage for number of elements used.

antenna engineer, but it is usually
best to stick to the high-gain yagi
as the basic unit from which more
elaborate arrays can be built. Each
antenna unit in the array is treated
as a separate generator.

A cluster of yagis put in a small
space will not develop as great a
terminal voltage as it would if the
units were spread out. In order for
each yagi to develop the full volt-
age of which it is capable, the
spacings shown in Fig. 2 must be
equalled or exceeded. Closer spac-
ings result in reduced output; a 1%
db reduction with the mere presence
of a second yagi is not uncommon,
With full spacing, two yagis can be
connected together to provide an
output 3 db greater than the output
of cither alone, provided they are
in positions having the same field
intensity. With close spacing, the
output of the combnation is, of
course, reduced. There is still a net

® Please turn to page 51
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Fig. 1. Example of field-intensity distribution in plane perpendicular to path.
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AN IMPROVED FAULT ALARM
FOR AUTOMATED STATIONS

SPOTS

AUTOMATION
SWITCHER

PROMOS

CHANGE-CHANNEL
|

FEATURES NPUT

MUSIC LOGGER

DinInialE

CHANNEL~

AUDIO AGC
AMPLIFIER

by James L. Tonne, Engineer,
KBIM AM-FM, Roswell, New Mexico—

A device for indicating any interruption

to the program signal fed to

the transmitter.

TO CONSOLE
p~  OR
QUTGOING

LINE

PLAYING
INDICATION

Fig. 1. Block diogram showing how alarm fits into KBIM sysfem.'

A number of stations using auto-
mated programing have tied into
their system some sort of alarm
device to indicate program or
equipment failure. This is usually
a silence-sensing device, by its very
nature level-sensitive; a prolonged
low-level passage will sometimes
trip the unit. If the equipment or
signal source has some degree of
noise, the unit may be a bit tricky
to adjust to prevent such tripping.
If a tape has a level-setting tone

PN IEREN Y

at the start, thc accidental appear-
ance of such a tone on the program
channel will certainly keep a silence-
sensing alarm from acting.

The alarm to be described here
works on a different prinziple, in
that either silence or a steady signal
will trip it. In effect, the device
watches the outgoing-line volume
level (Fig. 1). As long as the level
is varying somewhat, the alarm re-
mains turned off. If the level should
cease varying — which is the case

ALL DIDDES INI764

T0 FLASHER

PART OF

“DISABLE" SWITCH
OUTPUT CIRCUIT 5 i AR RELAYS
5
¥ toriLavents
200
Tov3
+185
e TOV2
RZ7 RZ8
10K 26 10
. t oVl
Cloc
o <L, 2mid
= Ciod
= SRu i R
6BK L s

hig. 2. A tront-panel view of the automatic fault alarm unit.

for either no signal or a sustained
level-setting tone — the alarm will
be given.

The unit has three lights to show
the status of the program material
(Fig. 2). One light (next to the re-
set button) can be on only if all
is normal. A second light (center)
comes on and stays on if a fault
has been detected. A third light
(next to the toggle switch) comes
on and locks on if a channel change
has been attempted. The reset but-

K1,
CONTACTS
NOT SHOWN

PART OF
"DISABLE"
SWITCH

] EXTERNAL
—= DISABLE

1UA-ALARM
3504« NORMAL

Fig. 3. This schematic diagram shows the circuits of the amplifier, detector, and power-supply sections cf the faulf-alsrm unit.
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ton and disabling switch complete
the front-panel arrangement.

The Electronics

The alarm consists of a set of
three tubes, several relays, and their
associated components. The elec-
tronics will be described first, since
a good understanding of this portion
of the unit will enable the individ-
ual engineer to design the remainder
to fit a particular situation.

The circuit is shown in Fig. 3.
The input transformer and level
control (R4) feed audio to the first
two stages, which are provided with
a large amount of negative feed-
back. These stages serve to increase
the audio level a sufficient amount
to operate the following stages.

Th signal appearing at the cath-
ode of V2A is detected, and the
envelope of the audio appears across
C4 and R13. This envelope signal
is passed through a low-pass filter
consisting of R14 and C5. Then the
DC component is removed by C6
and R15. Appearing at the grid of
V2B is a voltage having variations
similar to the movement of a VU-
meter needle about an average posi-
tion on the dial. This signal is am-
plified by V2B and coupled to V3A
by C7 and R18. This tube recti-
fies the signal and causes C8 to
charge. The DC voltage across C8
is approximately proportional to the
amount of swing of the needle of a
VU meter placed across the audio
line. The rise of the signal appear-
ing at the grid of the relay tube,
V3B, is slowed by R20 and C9 to
prevent short bursts of signal from
paralyzing the alarm.

Note that a signal charges C4,
which can discharge only through
R13. Hence, brief tape dropouts
have little effect on the circuit.
Signal increases cause an increase
in the voltage across C4, but if
they are of short enough duration
they will not get through low-pass
filter C5-R14. On large signal in-
puts, the audio may be clipped in
the input stage, but this has not
been found to degrade alarm op-
eration in the least. A legitimate
signal — and as far as this alarm
is concerned, that means one that is
varying in level to some extent —
will develop a negative signal at the
grid of V3B. This keeps the plate
relay (K1) deenergized.

The “disable” switch opens the

December, 1964

cathode lead of V3B and also re-
moves all relay power. When the
automation is cueing itself (for ex-
ample, during a newscast), the alarm
must be externally disabled. This is
accomplished by means of an ex-
ternal conncctor which ties into the
remote-control panel. If the unit is
externally disabled, the situation is
considered under control. But if the
local (front-panel) “‘disable” switch
is thrown, the “normal” light (P1,
Fig. 4) on the front panel is ex-
tinguished by a third set of con-
tacts on the “disable” switch.

Up to this point the unit provides
a plate relay (K1) which is pulled
in on occurrence of an improper
signal. The time delay involved is
of the order of 10 to 15 seconds.
Now one must decide what action
the relay is going to initiate.

The Logic Section

The power for the other relays
is routed from the 6-volt source
through the reset button and one
set of contacts on the plate relay
(Fig. 4). Thermal time-delay relay
K2 closes its contacts 20 seconds
after K1 is energized. After both the

electronics and this thermal relay
are in an alarm condition, the de-
vice is considered to have detected
a fault. This generally takes about
30 or 35 seconds. If during this
period of time the audio is restored
to normal, the unit will “forgive
and forget” and return to its origi-
nal state — K1 is deenergized, and
K2 does not close. If the fault con-
dition persists, K2 closes, and the
next relay in the chain locks in; this
is the fault-occurred holding relay
(K3). Across its coil is the red front-
panel “fault” light (P2). At the same
time, K7 is activated and applies
power to K9 and K10; these drive
the external flasher and alarm bell.
Voltage is also applied to a sec-
ond thermal-delay relay, the change-
channel delay (K4). If the fault-
occurred situation continues until
the channel-change delay pulls in, .
the charged capacitor (C11) associ-
ated with the plate relay will dis-
charge through the coil of the
change-channel relay (K5). This re-
lay pulls in briefly and then falls
out as soon as the capacitor is dis-
charged. One set of contacts on the
® Please turn to page 50

NOTE: 115V 10
ALL RELAYS SHOWN IN UNENERGIZED POSITION EXTERNAL ALARMS
K1, K5 - POTTER & BRUMFIELD KCP11-10K 115V FROM
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Fig. 4. Schematic diagram showing the logic section of the automatic fault-alarm unit.
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DUAL

SEPARATE

AM LINE

SPLITTER

PAD Loss

PAD

K1F
INPUT 1

KF
A ch—— INPUT 2

K3F
_______ b INPUT 3

A5

FM BUSS

-

g =
S &

AM BUSS

Fig. 3. Simplified diagram of switcker.

to contact 2 of K1, and then through
contact 3 of K1 to the negative side
of the K1 coil. Relay K1 is thus
held in the energized position be-
cause its coil circuit is complete.

If it is desired to energize K2, S2
is depressed momentarily. This ap-
plies DC voltage to the coil of K2,
and its movable contacts break the
circuit that held K1 energized. The
negative end of the DC supply now
connects to contact 5 of KI and
through contact 4 of K1, contacts
5 and 6 of K2, contacts 2 and 1
of K1, and contacts 2 and 3 of K2
to the negative side of the coil of
K2. Relay K2 thus remains ener-
gized after S2 is released. In each
group, similar connections are made
to each of the three relays. Depress-
ing any one of the push buttons
momentarily energizes the relay with
which it is associated and returns
the other relays in the group to the
unenergized position.

The electrical interlock contacts
shown in series with each push-
button in Fig. 4 are contacts on
the associated relay in the opposite
group. The AM interlock contacts
are on the FM-group relays, and
the FM interlock contacts are on
the AM-group relays. If a relay in

o
=TT | 3lz 1 654
F 1 el

INTerLock | K2
CONTACTS

P

S6

- lavoe .

Fig. 4. Diagram showing relay interlock.

one group is energized, the push-
button circuit of the associated relay
in the opposite group is open, and
that relay cannot be accidentally
energized to transfer the program
from one buss to the other. Some
simplification of the system can be
achieved by omitting the interlock
feature. The complete circuit of the
system is shown in Fig. 5.

@ Please turn to page 49
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Fig. 5. A complete schematic diagram of the AM-FM console-transmitter switching unit designed for use in the WRFD stations.
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THE LIGHTING MAN'S GUIDE

“Sufficient foot-candles to create
a level of reflected light that will
adequately stimulate the image or-
thicon” is not truly a definition of
television lighting. Lighting for tele-
vision is the artistic direction of light
upon a scene in a way that creates
an appropriate mood for the subject
matter, If this be the case, the studio
engineer must go beyond mere cam-
era requirements, and strive for
more than just “enough” light to
dispel shadows and show the eye-
balls.

Equipment

We will begin with an introduc-
tion to the different lights available
and discuss their characteristics and
usage in lighting assignments. Then

(A) Spot high and to one side.

(C) Spot added low on other side.
Fig. 1. lllustrations of the results obtained by addition of each lighting component.

18

by Elmer Friman, Staff Engineer,

WFBM-TV, Indianapolis, Ind.—An

explanation of the equipment and

procedures employed in TV lighting.

we will show correct placement of
lights for various scenes and discuss
proper balance among lights.

The Fresnel-lens spotlight is the
most versatile lighting tool in the
television studio. It can provide
perfect control of the light beam
without any spill light or side
glare. It is extremely portable and
is adjustable from wide-spread to
minimum-spot position easily and
quickly. Mounting this unit with an
adjustable C-clamp and yoke makes
possible a maximum of directional
alignment. The use of “barndoors”
increases control of the light beam
to areas measuring in inches.

The scoop (flood) light in its
various sizes and shapes is an ex-
cellent aid to the spotlight, since it

(B) Spot added at 45°.

(D) Final resultant illumination.

produces a smooth, even illumina-
tion of high intensity. A wide range
of lamp wattages can be used with
scoops, which makes this light help-
ful in bringing up the overall light
level of a scéene. The C-clamp and
yoke mount used with a scoop are
the same as with the spotlight
fixture.

There are many variations of the
two units available for the tele-
vision studios — long-range scoops,
high-intensity spots, baby spots, etc.
However, utilizing the two basic
lighting tools — Fresnel spots and
scoops — the studio technician can
produce set lighting that is both ef-
ficient and artistic.

Having decided which lighting
units to use, let’s next make sure of
proper mounting, so the units can
be handled with ease. General prac-
tice is to mount them on iron pipes
—usually referred to as “grids”—
spaced about 47 apart all the way
across the studio and hung from the
ceiling by chains that make their
height adjustable. Individual grids
can be raised or lowered for specific
lighting problems.

Additional flexibility is obtained
with pantograph mounting devices
—extendable arms joined together
in roughly parallelogram form. Pan-
tograph mountings (called lazy-
boys) allow raising and lowering in-
dividual lights, with the aid of a
pole, while standing on the studio
floor. In some instances, floor
mounts have an advantage over ceil-
ing mounts, but care must be taken
so they don’t impede studio traffic.

Terminology

Base or fill light is the overall light-
ing, produced mostly with the scoop
light, for illumination of the entire
scene.

Key or accent light is a controlled
directional light, usually the Fresnel
spotlight, which is used to highlight
the subject in key areas and pro-
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duce shadows that add form and
substance.

Back or rim light is a directional
spot coming from behind the sub-
ject in a way that provides separa-
tion from the background, highlight-
ing hair and shoulders or outlining
objects,

Backdrop or splash light is the con-
trolled placement of shafts or streaks
of light upon backdrops or flats to
produce contrast variations that con-
trol the eye’s interest.

Eye or twinkle light is a small spot-
light used to give the eyes sparkle
or highlight in the iris.

High-key lighting means filling a
scene with maximum illumination so
it contains many bright areas and
very little shadow area; care must
be used to avoid washing out detail.
Low-key lighting means filling a
scene with many shadow areas by
using carefully selected illumination.
Care must be taken not to produce
a murky picture; a low-key scene
must have sharp blacks to create
proper effect.

Modeling describes the effect of
showing form and texture in the
subject; this term is almost synony-
mous with sculpturing, except that
modeling is done with light.

The above terms are used mainly
to describe the applications of light.
Qualities of light also have their
own language we should be familiar
with, such as the following:

Hot light is a light concentration
that is too intense and will cause
the subject matter to lose detail
(wash out). This type of light can be
controlled to produce strong shad-
ows, but should be used cautiously.
Soft light is the moderate applica-
tion to obtain maximum detail while
still retaining modeling. This is best
accomplished by spun-glass diffusers
over the lamp lens.

Reflected light is used when light
cannot be aimed directly on a sub-
ject. Reflectors made of aluminum
foil are used to redirect light into
needed areas. This type of light ig
used outdoors with sunlight and
limited field equipment, as well as
in the studio.

Principles
The techniques we’ll discuss are
for equipment normally found in
local studios, and don’t require elab-
orate lighting boards or fancy light-
ing equipment. The tools of the
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trade are a good light meter, a cres-
cent wrench, and a pole with a hook
for adjusting lights from the floor.
Also, we must not forget the light-
weight ladder that we’ll drag around
and climb up and down mounting
lights on the studio grids.

The light meter should read inci-
dent light on a scale marked in foot-
candles, or lumens per square foot.
With it, the lighting can be checked
for balance in relation to its source,
not as it is absorbed in the screen.
All lights on the set provide a cer-
tain number of lumens, and how
many fall on a surface is a measure
of the light intensity at that point.
The total foot-candles required for
the set depends upon the image or-
thicons being used in the television
cameras. The newer 414" tubes re-
quire less light than the older
S820A.

Although the amount of light in
foot-candles is important to the
video engineer in setting up his cam-
eras, the balancing of the light is
equally critical. Properly balanced
lighting on a set will eliminate many
shading problems that beset the
cameraman and control-board oper-
ators. Once the lights are placed and
the balancing completed with the aid
of the light meter, the overall light
in foot-candles can be adjusted to
satisfy the camera’s demands.

Setting Up

With the camera lens set between
f8 and f16, the overall light-meter
reading of incident light (as you
walk across the front of the set)
should be around 100 foot-candles.
This will be from the fill lights and
modeling lights combined. The next
reading should be taken facing
downstage, picking up readings
from the back light. The ratio be-
tween back light and front light, for
a normal set where no outstanding
effect is desired, should be 2:1.
This ratio will change when the sub-
jects are to be more dramatically
presented.

When performing this meter test,
you’ll find that some highlighted
area will produce higher readings
than the overall scene; a degree of
this will be no problem to the
camera tube. Areas that create too
much unbalance can be controlled
by inserting spun-glass diffusers in
front of the spotlight lenses. Some-
times more than one sheet of spun-
glass will be needed to reduce the
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meter reading for a particular light.
If too much diffusion affects the
modeling, a smaller-wattage lamp
should be substituted and the diffu-
sion reduced. Adjustment of the
flood-spot setting on the fixture can
also rcgulate intensity to some de-
gree while still keeping the accent
desired.

Lighting the Face

The human face is a constant
challenge to any lighting director.
There are two basic approaches to
the task of facial lighting. One is
directional light; the other is nick-
named “the butterfly.”

Directional light is recognizable
as the type of lighting created by
the sun shining through a window or
by a table lamp placed near a chair.
It can be reproduced on the set by
balancing the lighting so it is strong-
er from one source than from all
others. Fill lights are then used to
soften hard shadows, while keeping
the desired effect.

This type of lighting is produced
by first setting a spot high and off
to one side of the subject. The light
should be directed to the bridge of
the nosc until a small triangle ap-
pears on the opposite cheek (Fig.
IA). Next, a light of equal intensity
is created by another spot at about
a 45° angle on the same side and
behind the subject, also serving as
a rim light. You’ve now created a
pleasing directional source (Fig.
1B). To balance the source light, set
a spot low and to the opposite side
of the source. The angle is more to
the front of the subject and fills the
face planes just enough to soften
the triangle shadow and light the
eyes (Fig. 1C). A scoop is set to
shine in from the latter side, softly
rounding out the features of the
head and offsetting the sharp outline
on the source side. The result (Fig.
1D) is sometimes referred to as
“Rembrandt” lighting.

The second basic facial-light tech-
nique—the “butterfly”—is an elab-
oration of the first. The directional
source light is repeated on both
cheeks. The patterns in fact appear
as butterfly wings on the face. This
method eliminates all shadows from
the eyes and gives a twinkle to the
iris (Fig. 2A). The patterns on the
cheeks can be used to set the angles
from each side so they match. Then
the patterns can be removed or soft-
ened by filling in with a scoop or

9
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(A) Lighting from spots.

diffused spot from directly in front
and close to head height (Fig. 2B).
This type lighting serves well where
the head will turn from side to side,
and therefore is excellent for panel
or group assignments.

Eyeglasses! This word puts terror
in the hearts of lighting directors.
There are large lenses, round,
square, and bifocal lenses. The
frames can be in reflective black or
sparkling gold with metallic decora-
tion. In any case, they are a head-
ache and interfere with good face
lighting.

The best solution is to attempt to
phase out eyeglass reflection, first
by camera height or angle, or by

(B) Diffused light added.
Fig. 2. Example of the results obtained when the "butterfly"” lighting :technique is use¢

tilting the glasses on the subject’s
nose. If you're lucky, that will do it,
but chances are it won’t. The next
step is to reset lights along the grids
until changing the throw distance
finally phases out the reflections,
while the same lighting 1s retained.
Moving the lights to another grid
may sometimes help in reducing hot-
spots on eyegiasses. More often, all
these methods are necessary.

News or Weather Set

Equipment required is: five Fres-
nel adjustable spotlights — three
1000-watt, two 750-watt; two
scoops—500 watts each; spun-glass

Fig. 3. Proper lighting for panel group of four requires variety of spots and scoops.

20

diffusers; barndoors for the spot-
lights.

This set requires care to keep
the rear-projection screen in a min-
imum of light. The subject may be
standing next to the screen and
spots must be set to illuminate this
confined area without spillover onto
the screen.

Use the two 1000-watt spots as
front-modeling lights about 5 off
the floor to light the face and eyes.
Put them slightly off to each side,
where they will throw a cross-light
into the troublesome area of the face
where the eye sockets meet the top
of the nose. Directly in front is the
other 1000-watt lamp, on full flood
to act as a fill light. Use the barn-
doors only to block out the screen
area, allowing spill from the scoops
to mix with the semi-spot setting of
the model lights. This brings up the
overall intensity reading on the
tront lights. o

The back lights are on full spot
and produce a rim light for the
subject’s head and shoulders. Care
must be taken not to overaccent this
area as it could become distracting
to viewers. Spun-glass diffusers may
be used over the spots to create a
softer appearance in the facial
planes. This is especially a must
when televising female talent.

Panel Show

Equipment needed is: six Fresnel
spots — 1000-watt; four scoops —
500-watt; two background spots —
750-watt; barndoors for those spots
used on the background.

The main problem of lighting a
table group is the shadow caused
by one subject’s head getting in the
path of light directed toward his
neighbor. This is overcome by us-
ing the cross-light method and a
strong front fill light.

With a group of four, as shown
in Fig. 3, the front grid will have a
lineup as follows, from left to right:
One 1000-watt spot, full flood, di-
rected in on the first two heads,
producing an accent light from the
front left. Next is a scoop (500-
watt) in front and as low as possible.
Then, two 1000-watt spots, full
flood, crossed so the first is picking
up the next two heads and the sec-
ond is aimed left to complete the
cross-light of the first two heads.
Next is another 500-watt scoop, in
front, low, followed by a 1000-watt
spot on full flood, completing the
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For those who demand the finest in. ..

VIDED EQUIRKIERT

e Video Distribution Amplifiers

e Self-Clamping Amplifiers ;
e Sync Separating Amplifiers

e Sync Mixing Amplifiers

e Pulse Regenerative Amplifiers

Digital Display Systems

Used for instant, legible display of
such up-to-the-second numerical in- ¢
formation as athletic scores, election
returns, weather information. Sold

as individual digits or as complete
systems.

AUDIO EQUIPHENT

ST —— AUDIMAX®, the automatic level control
‘ m . that “rides” gain to quadruple aver-
— age modulation and market coverage.

PN p— H o evras

VOLUMAX ™ | the automatic peak con-
troller that can double radiated pro-
gram power by providing maximum
control of peaks without any side
effects. When used in combination
with the AUDIMAX, an 8-to-1 increase
in effective program power may be
achieved. -

TEST RECORDS to provide accurate input
signals for audio system tests, in
most cases eliminating the need for
expensive test equipment. Available
for test and adjustment of every nec-
essary parameter of professional
audio systems. Material specially
selected by CBS Laboratories’ scien-
tists and recorded to precision lab-
oratory standards.

For complete information on these
... Quality Products for Professional Broadcasters

wrie fo: %ﬁ LABORATORIES
Stamford, Connecticut

A Division of Columbia Broadcasting System, Inc.
Outside the U.S.A. and Canada: In Canada:

CBS International Division Caldwell A/V Equipment Co., Ltd.
46 East 52nd Street 443 Jarvis Street
New York 2, New York Toronte 5, Ontaric

Cable: COLUMBINE, New York
Circle Item 11 on Tech Data Card
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THE 20TH ANNUAL NATIONAL
ELECTRONICS CONFERENCE

The 20th anniversary National
Electronics Conference was held
October 19, 20, and 21; activities
were centered at McCormick Place,
Chicago’s lakefront exhibit hall.

The list of sponsoring organiza-
tions is most impressive. Industry
sponsors were the Electronic Repre-
sentatives Association and the Sci-
entific Apparatus Makers Associa-
tion. The sponsoring engineering
societies were the Institute of Elec-
trical and Electronics Engineers and
the Society of Motion Picture &
Television Engineers. Educational
institutions were well represented;
sponsors in this category were: Illi-
nois Institute of Technology, lowa
State University, Marquette Univer-
sity, Michigan State University.
Northwestern University, Purdue
University, University of Illinois,
University of Michigan, University
of Notre Dame, University of Wis-
consin, and Wayne State University.

More than 450 exhibitors were
present, and 57 technical sessions on
a number of topics were held; over
300 papers were presented collec-
tively in these “industry seminars.”

Three all-day intensive refresher
seminars were held. The first of
these was concerned with “Topics
in Modern Antenna Theory.” The

NASA Administrator James E. Webb, the

Convenfion Monday luncheon speaker.

24

topics included frequency-indepen-
dent antennas, recent advances in
the theory of unequally spaced ar-
rays, application of some numerical-
analysis techniques to the theory of
nonuniform arrays, and discussions
concerning data-processing anten-
nas. Some idea of the level of pre-
sentation can be obtained from the
nature of the subjects covered. The
other intensive seminars were titled
“Engineering Applications of Linear
and Nonlinear Programming” and
“Electronic Thin-Film Technology.”

In addition to the refresher and
industry sessions, new - products
seminars were held. New products
covered included precision labora-
tory instrumentation, components
and interconnections, computers
and data-logging, and electronic and
infrared instruments.

Highlights of the Conference in-
cluded luncheon speeches by James
E. Webb, Administrator, National
Aeronautics and Space Administra-
tion; Dr. Henry K. Puharich, Presi-
dent and Director, Medical Re-
search Intelectron Corporation; and
Dr. Albert V. Crewe, Director, Ar-
gonne National Laboratory.

Guided tours were conducted

through the 755th Radar Squadron
facilities, the Communication Cen-

Dr.

luncheon
speaker at the Tuesday session of the NEC.

Henry K; Puharich was

A review, from the broadcast
engineer's viewpoint, of what took
place at the conference,

ter and Crime Detection Laboratory
of the Chicago Police Department,
and selected areas of the Argonne
Nattonal Laboratory.

As can be seen from the fore-
going summary, almost the full
spectrum of the science of electron-
ics was covered at the Conference.
In this sense, practically everything
at the show could be related, at
least indirectly, to broadcasting.
There was, however, little of direct,
immediate importance to the work-
ing broadcast engineer. Even so, a
few topics of peripheral or possible
future importance were included.
One of these was a paper on “FM
Broadcasting from Satellites: Pre-
liminary Consideration of Standards
and Sharing.” Several papers dealt
with theory and development in
broadcast receiving equipment. One
industry seminar dealt with modern
microwave techniques. A paper was
presented on “AM Transmitter
Audio Performance Without Power
Supply Filter Reactors.”

All in all, the NEC was an inter-
esting and useful meeting for the
engineer or scientist in industry—
at whom it was primarily directed.
It was not basically a show for the
broadcast engineer, nor was it in-
tended as such. A

Dr. Albert V. Crwe: director ;f Argonne
National Laboratory, spoke on Wednesday.
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Ten Good Reasons Why Le ding Audio Engineers
(Who'll Stop at Nothing to Improve Quality)
Choose E-V Professional Microphones!

1. High FIDELITY is your stock in
trade. And the peak-free 40-20,000 cps
response of the E-V 655C provides it
simply and directly, with no complex
added equipment to burden you.

<>

2. It’s quite easy to maintain complete
COMPATIBILITY between the sound of
lavalier microphones and stand units.
Simply use the tiny E-V 649B with your
larger E-V microphone. Voice quality
mixes perfectly.

3. The reputation for RELIABILITY
enjoyed by the E-V 666 comes from its
ability to deliver superb cardioid response
even after accidental abuse that would
destroy many a lesser microphone.

4., The ready AVAILABILITY of E-V
professional microphones at leading radio
parts distributors everywhere is an E-V
pioneered policy begun back when the
“workhorse of the industry”, the E-V 635,
was introduced.

5. Outstanding in its FLEXIBILITY is
the new E-V 654A, This versatile micro-

phone slips easily into floor or desk stands,
or can be hand held or used as a lavalier.

6. TenE-V professional models give you
unusual VARIETY. For instance, if you
require close-up sound pickup, yet
mustn’t hide the performer, the ultra-thin
E-V 652 solves both problems handsomely.

7. The CREZ VITY of E-V engineers
comes from intimate knowledge of field
problems. It earned them an Academy
Award for their unique solution to film
and TV sound  blems with the E-V 642
microphone.

8. ECONOMY is vital in every studio
operation, yet auality must be upheld.
And the E-V i is ideal where superb
cardioid performance is needed, but the
utmost in mounting flexibility is not re-
quired.

9. Even the 7-foot long E-V 643 ultra-
directional microphone is protected by
this unique E-V GUARANTEE: except
for refinishing, all repairs are free no

Circle 1tem 12 on Tech Data Card
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matter what happens to the unit during
the first two years!

10. The VITALITY of E-V design
comes from constant improvement of ex-
isting models, plus fresh new ideas that
solve your problems. Newest is the E-V
668, specifically created for boom micro-
phone applications,

Put all ten good reasons to work for you
in your studio or in the field by choosing
the E-V Professional microphone that’s
right for your sound pickup requirements.
Your E-V distributor can offer up to 15
years of experience in assisting studios to
better sound. See him today, or write for
a complete distributor list and free micro-
phone catalog.

ELECTRO-VOICE, INC.
Dept. 1241V, Buchanan, Michigan

gm%bf

SETTING NEW STANDARDS IN SOUND
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NEW FROM JAMPRO
DIRECTIONAL FM ANTENNAS

NORTH

3408,

b

200

30-

FIELD]

290

. oo

ol

B80°

%
=
fESEER = SEESSEERAREE
‘ T - = 2 ;i -
E:: ] Y 1
s
=
280¢ = = 1000
R
&
250¢ Z AR 1100
T
240° < iy i
o 77”1" i i o 120+
7 ] i
3 3 et s <
i ¥
230 i s v 3 on
LT LR
3y T
STATNEAI
220! ey 400
HhH X
#10° T 1500
T I
INNNENES
2007 T Tece
390% 180 1700
WZAK (FM) CLEVELAND

The FCC's 4th Order and Report now permits the use
of directional FM transmitting antennas, to provide pro-
tection of short spaced stations. If you are now short
spaced, you can, in most cases, increase your ERP in all
directions except towards the short spaced station, Con-
tact your consulting engineer for full details on how the
new FCC Rules may help you increase your station's
coverage.

JAMPRO directionalized FM antennas are excellent for
FM stereo. VSWR bandwidth is not affected. JAMPRO
dual polarized antennas may also be directionalized. The
antenna peak gain is nearly always increased.

The JAMPRO FM antenna may be easily directionalized,
By means of parasitic reflectors behind each bay, most
patterns may be achieved. Tight or multiple null patterns
may require phasing and spacing of dual bays stacked
side by side. JAMPRO design engineers will be pleased
to work up antenna designs meeting specific pattern re-
quirements. Antennas are pattern tested prior to shipping.

JAMPROQO's complete antenna test range is used fo insure
pattern conformity, The supporting tower or pole affects
the raciated pattern, and therefore must be included in
pattern measurements.

ANTENNA COMPANY

6939 POWER INN ROAD
SACRAMENTO 28, CALIFORNIA

Circle Item 13 on Tech Data Card
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We interrupt this magazine to bring you...

Late Bulletin from Washington

by Howard T. Head

Power Increases For FM

The Commission has adopted new Rules governing power increases for existing
FM broadcast stations operating at mileage separations less than the mini-
mum values. established by the new FM Technical Standards (see April Bulletin).
Under these new Rules, which apply only to short-spaced stations authorized
prior to the adoption of the new separations, the maximum permitted power is
governed by the closest separation between short-spaced stations on the same
channel and the first adjacent channels.

In most instances, the new Rules will permit worthwhile power increases for

existing short-spaced stations, which had been frozen at their present power
levels while the new proposals were under consideration. In many instances,
where the spacings are not critical, existing stations will be permitted to

increase power to the maximum levels permitted for their class,

In cases where spacings are too close to permit maximum-power operation, the
new Rules provide for lesser power or the use of directional transmitting
antennas to protect other stations. However, directional antennas will not
be allowed for the purpose of permitting new short-spaced operations,

At the same time, the Commission also adopted new technical standards gov-
erning FM stations in Puerto Rico, and adopted a Table of FM Channel Assign-

" ments for Alaska, Hawaii, Puerto Rico, the Virgin Islands, and Guam,

Microwave Authorizations For CATV

Recent studies submitted to the Commission have revealed that, of the more
than 1300 CATV systems in operation in the United States, over 250 employ
microwave systems, both single-~ and multiple-hop.

The Commission has unquestioned authority to regulate microwave services,

and has employed this authority to regulate the use of microwave systems by
CATV operators, Several proposals are outstanding under which new or renewal
microwave authorizations would be granted only if the CATV system agrees to
protect television stations serving the same area. This protection might
extend to carrying local stations.on CATV systems, as well as to technical
regulations governing the quality of CATV signals. Also being considered

are prohibitions against carrying programs of out~of-town stations which
duplicate those provided locally.
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While these proposals are being considered, microwave authorizations cdntinue
to be granted, but many are on condition that CATV operators accept technical
conditions included in any final Rules established by the Commission.

Sharing TV Microwave Relay Band

The Commission has proposed to make frequencies in the band 1990-2110 mc
available for the use of government space-research stations in support of

the National Aeronautics and Space Administration's Project Apollo. This is
the project in which U.S., astronauts will be landed on the moon and returned

to earth, This frequency band is within that (2093-2110 mc) presently assigned
for exclusive use by television auxiliary broadcast stations, including remote
- pickup, studio-transmitter link, and intercity relay service,

Although use of this frequency band for space research is expected to be
infrequent, the research program may continue up to 10 years, Present plans
contemplate establishing high-power transmitters, operating principally on
2106.4 and 2101.8 mc, for space service near Goldstone, Calif.; Cape Kennedy,
Fla.; Kauai, Hawaii; and Corpus Christi, Tex. Potential interference to
earth stations is expected to extend little more than 175 miles from these
locations, although individual technical factors in each case will influence
the actual potential range of interference.

Loudness of Commercials

The Commission and the Commission's staff continue to grapple with the prob-
lem of formulating technical regulations intended to eliminate what many
persons believe are excessively loud commercial announcements broadcast by
radio and television stations (see April Bulletin). Recent demonstrations

in New York City to the Commissioners and key staff members emphasized the
highly subjective nature of the loudness phenomenon, and made clear the diffi-
culty of defining loudness in terms of simple meter indications.

In the meantime, the Commission is considering referring the problem to the
International Radio Consultative Committee (C,C.I,R,). Recommendations are
needed for techniques suitable to measure the subjective loudness of program
material, together with estimates as to their accuracy and as to correlation
with present methods of measuring modulation levels.

New AM Allocation Standards

As reported in the October Bulletin, the Commission is now processing appli-
cations for new or improved AM facilities on the basis of revised Technical
Standards. Key feature of the new Standards is a requirement prohibiting

the overlap of specified field-strength contours between stations on the same
and on adjacent channels.

Under a strict interpretation of the new Rules, new AM grants may not be made
in the presence of any overlap of the forbidden contours. This, however,
would lead to absurd situations where contour overlap in uninhabited areas,
or even over bodies of water, would be a basis for denying applications.
Several cases of this nature are now under study, and an interpretation by
the Commission is expected in the near future.

Howard T. Head...in Washington
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New! LANG Monitor
Amplifier. .. Speaks
for Itself!

A completely self-

contained monitor with
its own amplifier and power

supply, the new LANG MONITOR
AMPLIFIER provides ample gain for
any monitoring function. Consists of
a Semi-conductor amplifier and power
supply, a quality six-inch high fidelity
loudspeaker, transformer jsolated power
supply, encapsulated amplifier module,
and front panel gain control. New LANG
MONITOR AMPLIFIER has a satin-ano-
dized panel and mounts in a 7//x19"

rack space. Ideal for the studio which
Write wants a low-cost, rack-mounted

quality monitor amplifier,

Price: $85.00

New
Lang
Catalog

Details
ELECTRONICS INC.

LAN 507 FIFTH AVE., N.Y. 17

for all your audio needs — Look to Lang!

for

Circle Item 48 on Tech Data Card

Use the

Magneraser

— the Oncginal and otill the beot!

Quickly erases a reel of magnetic tape or sound film
of any size or type. Erasure is 100% complete even
on severely overloaded tape. Lowers background noise
tevel of unused tape 3 to 6 db. Also demagnetizes
record-playback and erase heads. Only $24.00. Two-
Year Guarantee. Available at your dealer’s or write us.

Pecs ULTRA-SENSITIVE
FLUTTER METER

With built-in Three-Range
e Filter, 3 ke Test Oscillator,
High Gain Preamplifier
and Limiter. Filter Ranges:
0.5 to 6 cps; 0.5 to 250
cps; 5 to 250 cps.

Designed for rapid visual indication of flutter and wow.
Meets standards set by the |EEE ., . Condensed Specs.:
Input Voltage, 0.001 to 300 Volts; Ranges,
0.01 ta 3%; Limiter Range, 20 db.; Oscil-
8 lator (built-in}, 3000 cycles; Net Price,
$495.00 . , . Write for complete specifica-
tions and free 12-page booklet on Flutfer

AMPLIFIER CORP. of AMERICA
398 Broadway, New York 13, N. Y. - WO 6-2929
Circle Item 49 on Tech Data Card
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Remote Unit Operates

with Portable Recorder

by John P. Hart, Chief Enginecr,
WHIL, Medford, Mass.

We recently made some modifi-
cations to one of our remote ampli-
fiers to permit its use with a port-
able tape recorder. After installing
a matching transformer and making
some circuit changes, the speaker
output of the recorder can be con-
nected to the line terminals of the
remote unit; the outgoing level can
then be monitored on the remote-
unit VU meter. Although similar
modifications can be made to many
remote amplifiers, the following pro-
cedure is that which we used with
our Gates CB 66 “Dynamote.”

First the connections for the talk
position of the cue switch (S1) were
made permanent. A four-lug termi-
nal strip was mounted adjacent to
the switch. The leads from the cath-
ode of the output tube and the high
end of the line transformer were re-
moved from terminals 4 and 8, re-
spectively, of the switch and tied
together on one lug of the terminal
strip. The leads from line terminal
2 and the outer contact of jack J1
(originally connected to switch ter-

minals 6 and 7, respectively) were
treated similarly. The same proce-
dure was also followed for the leads
from line terminal 1 and the inner
contact of J1 (originally connected
to terminals 9 and 10, respectively,
of S1). The jumper between switch
terminals 3 and 8 (which formerly
served to join the tube cathode to
the transformer) was removed. The
remaining leads from the switch to
other points in the amplifier served
to establish the listen mode; they
were removed completely. The
switch was then available to serve a
new function when the appropriate
connections were made.

The two leads coming from the
line and meter circuit (by way of
tie strip 3) were disconnected from
terminals 1 and 2 of tie strip 2 and
reconnected to terminals 4 and 7,
respectively, of S1, New leads were
run from terminal 1 of tie strip 2
to terminal 3 of S1 and from termi-
nal 2 of tie strip 2 to terminal 6
of S1. The leads which connected J1
and J2 in parallel were removed.

A 500-ohm to 4-ohm transformer
(we used a Triad S-65X) was in-
stalled on the panel close to the
jacks. The 500-ohm winding was
connected to terminals 5 and 8 of
S1, and the 4-ohm portion of the

BROADCAST ENGINEERING
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Of 27 transmitters exhibited at the 1964 Na-
tional Association of Broadcasters Show in
Chicago, 22 (81.5%) use one or more Eimac
tube types. Both high power klystrons and
power grid tubes were represented in this
comprehensive display of broadcasting equip-
ment. The transmitter manufacturers who
exhibited and employ Eimac tubes in various
equipments are illustrated below by their
logotypes. The chart identifies the Eimac tube
types in the corresponding transmitters. The
oredominance of Eitel-McCullough products
in broadcasting equipment manufactured by
these industrial leaders proves Eimac’s wide
acceptance in this important area of commu-
nications. For details on a tube to meet your
needs, write for Eimac’s new catalog describ-
ing power tubes for the broadcasting industry.

TUBES POWER
4 OUT OF 5 TRANSMITTERS
AT NAB SHOW

MANUFACTURERS

Bauer Electronics Corporation
Collins Radio Company

CCA Electronics Corporation
Continental Electronics Mfg. Co.

Dynair Electronics, Inc.
Gates Radio Company

General Electric Company

ITA Electronics

Radio Corporation of America

Standard Electronics Corp.

TRANSMITTER

1 kW FM

1 kW AM

1 kW AM

10 kW FM

1 KW AM

5 kW FM

50 kW AM

500 W VHF-TV
20 kW FM

10 kW FM

5 kW AM

5 kW FM

1 kW AM

50 kW UHF-TV
5 kW VHF-TV
1 kW VHF-Aural
100 W UHF-TV
10 kW FM

10 KW FM

30 kW UHF-TV
2 KW VHF-TV

250 WFM

EIMAC
TUBE TYPE

3-400Z (2)
4-400A (4)
4-400A (4)
4CX5000A
4-400A (4)
"3X3000A7
4CX35,000C (2)
4CX350A (4)
4CX10,000D (2)
4CX10,000D
3X2500F3 (4)
4CX5000A
4CX3000A
4KM150klystron
4CX5000A
4CX1000A
3CX100A5
4CX10,000D
4CX10,000D
3CX100A5
4-125A
4CX250B
4CX250B

EITEL-McCULLOUGH, INC., San Carlos, Calif.

in Europe, contact Eitel- McCullough, S.A.,
15 rue du Jeu-de-I’Arc, Geneva, Switzerland

Circle item 14 on Tech Data Cord
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A SURVEY OF RECORDING AND BROADCAST
ENGINEERS IS THE SECRET BEHIND THE NEW

ALTEC 470A AMPLIFIER & 550A POWER SUPPLY

Before we did anything else, we surveyed
hundreds of recording and broadcast
engineers. Guided by the results, we built
the 470A Amplifier and the 550A Power
Supply. They provide both the size and
capabilities you asked for. And the ver-
satile 470A can serve as a preamp or line,
booster, and program amp with no inter-
nal changes needed!

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

models. But youw'll still get eight in a 19™

rack and occupy only 312" height. That
size difference you requested will help with
the age-old heat problem with all the
attendant damage. Another thing, the
modern, all-silicon solid state design is
rugged, compact and fully enclosed. Inputs
and outputs are completely isolated. And
larger “plug-in” connectors simplify wir-
ing and circuit tracing; easier to connect
and solder. Its sensible size makes it easier
to maintain and service, too. On top of
that, the Altec 470A Amplifier has a lower
noise level than any tube amplifier
designed for this function. And, it excels
in patching applications because it is
unaffected by length of transmission lines
(over 100 feet fore and aft)!

CHECK THESE SPECS—
YOU'LL LIKE THEM:

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

ALTEC 550A POWER SUPPLY
ASSURES TROUBLE-FREE OPERATION

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

ACCESSORIES:

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

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

Now in production! Altec new 61A4
and 634 Program Equalizers and
three variable filters: 674 high and
fow pass, 684 low pass, 694 high
pass will be ready for delivery soon.
Write for complete specifications.

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

ALTEC

LANSING CORPORATION

A
®

®1964 ALTEC LANSING CORPORATION

ALTEC LANSING
CORPORATION

(LGP A Subsidiary of Ling-Temco-Vought, Inc.

ANAHEIM, CALIFORNIA

Circle Item 103 on Tech Data Card
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low-impedance winding was con-
nected to J2.

Inspection of the diagram shows
that S1 now serves to connect either
T or Tl to the VU meter and the
line and PA output circuits. With
the switch in what formerly was the
talk position, the remote unit oper-
ates normally. With the switch in
the former listen position, a high-
level, low-impedance output (for
example, the speaker output of a
portable tape recorder) can be fed
to the line and the level monitored
with the VU meter; the speaker
output is simply fed into J2. (This
modification also works for the
Gates Model CB65.)

Ll

[=
PLATE
CONTACTOR
>3 ©

230v
AC LINE
o

NEUTRAL
T402

250 - WATT
POSITION
N L %

NO 1000 - WATT
POSITION 502

POTTER AND BRUMFIELD
RELAY, PRI1IAY

TO SAME VOLTAGE SOURCE AS K801 AND K804

POWER CUT-BACK
MODIFICATION

by Charles M. Sparks, Chief Engineer,
WCRS, Greenwood, S. C.

By making this simple modifica-
tion to the power cut-back arrange-
ment in our RCA BTA-1R trans-
mitter, we have eliminated the eight
large, heat-producing dropping re-
sistors and two high-voltage relays.
The transmitter now runs much
cooler, efficiency is increased, and
power-change failures have all but
been eliminated, since only one
relay does the job that formerly re-
quired ten component parts.

As shown in the diagram, the
modification causes power to be re-
duced by changing the AC voltage
applied to the primary of the high-
voltage supply transformer (T502)
from 230 volts for 1000 watts out-
put to 115 volts for 250 watts out-
put. This is done by installing an
SPDT relay at any convenient loca-
tion in the space formerly ozcupied
by the large power-change unit. The
relay we used at WCRS is a Potter
& Brumfield type PR11AY.

® Please turn to page 48

BROADCAST ENGINEERING
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TDA4

Plug-in Video/Pulse
Distribution Amplifier

TDA2 Video/Pulse Distribution Amplifier

TCA? Color Camera Amplifier

TDA26

High Gain Video Amplifier
TOAS Balanced/Unbalanced, Video/Pulse Distribution Amplifier

" TsA1 Clamping/Equalizing Video Amplifier
VS$22-10 Videe : P e 7

Crosshar Switcher

Leading the Industry in Transistorization

Our goal is to make available reliable, modern instruments built to last virtually forever.
Our design criteria are precision, versatility, flexibility, simplicity, compactness and ease of main-
tenance in every piece of television equipment bearing the International Nuclear trademark.

Write for complete specifications and details to Department C,

INTERNATIONAL NUCLEAR CORPORATION

608 NORRIS AVENUE NASHVILLE 4, TENN. -

INTERNATIONAL
S

NUGLEAR CORP,

Circle ltem 15 on Tech Data Card
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AUTOMATED
SOLID-STATE

MASTER CONTROL
SWI'TCHING PACKAGE

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

@ l' FIRST
A d LOW COST

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

a ET T nﬂ 8000 00600 maoi fﬂ!u,, {d

® 90000000 0000 0090 00000 . 9000000086
0008000 G069 00680080
26000066 0988 " s

NEW ALL SOLID-STATE MASTER CONTROL SWITCHING PACKAGE FEATURES:

e 18 AUDIO/VIDEO COMPOSITE OR NON-COMPOSITE INPUTS, PLUS 8 AUDIO ONLY
INPUTS

e AUDIO MIXING AND AUDIO FADES

@ STEPPING SWITCH MEMORY PERMITS STORAGE OF UP TO 12 EVENTS

e SIMPLE LOADING FROM PREVIEW BUS

e 2 ADJUSTABLE PREROLL TIMERS

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

e EASILY ADAPTED TO VIDEO PROGRAMMER

e SYSTEM COMPLETELY WIRED AND FACTORY TESTED, READY FOR OPERATION

PACKAGE INCLUDES FOLLOWING EQUIPMENT:

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

— 2 AUDIO MONITOR AMPLIFIERS VIDEO TAPE CONTROL CABLES
— 1 CBS AUDIMAX — B4” MOUNTING RACK

Write for complete information and specifications

WARD ELECTRONIC INDUSTRIES, Inc.

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

Circle 1tem 17 on Tech Data Card
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Why ? Start with a proven system capability. In recent
years, Sarkes Tarzian, Inc. has developed some of the
most sophisticated switching complexes in the exciting
world of television. Complicated master switching con-
trol systems, multiple studio controls, remote controls,
automated control systems, delegation systems—each
custom designed to fulfill an individual station’s specif-
ic requirements. Each proving an impressive technical

!
Odds Are—The Choice Will Be Tarzian
for Elaborate New Switching Facilities

competence. Tarzian’s modular concept permits notable
flexibility in planning. Solid state design delivers total
reliability—dependable, maintenance-free performance.

Why not translate this technical competence into in-
creased programming capability and smoother broad-
cast operation for your station? Complete system en-
gineering is available if desired.

S AR KE S TARZI AN

BROADCAST EQUIPMENT DIVISION

BLOOMINGTON, INDIANA

Circle ltem 19 on Tech Data Card

December, 1964
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there’s anothcr desirable feature of
a three-head machine—better per-
formance. Instead of a single head
having to function for both record-
ing and playback, each head can be
designed to do its different job most
efficiently. Thus, the playback head
has many turns of wire, giving maxi-
mum output—it’s a voltage-oper-
ated device. The record head, on
the other hand, has fewer turns—
it’s a current-operated device. Also,
there is a difference in head gaps.
The playback head, in order to re-
produce high frequencies accurately,
should have a very small gap. In
a recording head, however, the gap
can be larger for the same fre-
quency response.

Early binaural and stereo record-
ers used two half-tracks and stag-
gered heads. This system is largely
obsolete, having been superseded
by inline heads. However, both
half- and quarter-track tapes are
still used in practice. Though pro-
fessional requirements would seem
to demand half-track, the wide mar-
keting of prerecorded quarter-track
stereo tapes causes many stations
to equip for both systems. Half-

track stereo uses all the tape width
in one direction, while quarter-track
uses only half the width (but split)
each way. Other differences are
minor. In many cases, recorders in
this class can play back quarter-
track stereo, though they cannot re-
cord the same. All stereo machines
can record and play back mono.

Hyperbolic heads and tape lifters
are found on many portables, as is
an auto-shutoff arm. This latter is
a device like the old railroad dead-
man switch in the locomotive cab—
it has to be helg on for the mecha-
nism to operate. Tape threaded past
the arm applies tension; if the tape
breaks or runs out, motor power
is killed.

For professional applications,
pushbutton-solenoid transport oper-
ation is preferable to lever devices,
because reliability is greater under
continuous and possibly harried
use. Solid-state electronics, often
on plug-in boards, plug-in heads,
and instant - stop pause or edit
buttons, are additional features of
some recorders in this class.

While any three-head machine
can be patched through a console

to provide echo/reverb effect, some
recorders have integral switching or
mixing of the playback signal for
this purpose. This feature also per-
mits what is called sound-on-sound
—dubbing from one track to an-
other with mike over, a la Les Paul
& Mary Ford—that has some ap-
plication where studio facilities are
limited. Sound-with-sound means
playback of one track while re-
cording with the other, but with no
connection between the two.

Another new feature on some
machines is automatic playback re-
versing at end of reel. Sometimes
this is done by a PE cell, some-
times by a metal-foil contact. Di-
rection of tape motion is reversed,
and heads are switched (to play
opposite tracks).

Yet to Come

The second portion of this series
will tell of battery portables and
cartridge machines. The former are
especially useful to the engineer
working outside the studio on radio
and TV-film coverages. The latter
leads naturally into the third part

—tape-machine automation.
... to be continued A

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.

e Separate record and reproduce heads. A-B moni-
toring. Biased.cue recording, Zener controlled pow-

er supply.

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

40

NEW 500 SERIES...
World’s Most Advanced

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.

e Heavy duty construction throughout, with rugged

Circle ltem 20 on Tech Dats Card
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hysteresis synchronous motors, top specs and
performance,

e Lease/purchase option. lronclad guarantee for
one full year,

Write for complete information:

BROADCAST EL TRle,m.|=“=
ROADCAST ELECTRONICS, INC e

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

BROADCAST ENGINEERING
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Norsk

by Hans Richter, Consulting Author,

Stockholm, Sweden—A report on radio

Rikskringkasting

Norwegian Broadcasting Corp. is an
independent institution, formed by the
Broadcasting Act of June 24, 1933. The
institution has the exclusive right to
erect and operate broadcasting stations
within Norwegian territory for spreading
words, music, pictures, and the like. The
institution is governed by a board of five
members, appointed by H.M. the King.
A Broadcasting Council of 23 members,
of whom 12 are chosen by the Parlia-
ment and the others appointed by the
King, acts as an advisory group. This
group represents various parts of the
country, enlisting people who are well
acquainted with the cultural and eco-
nomic life of the country. The Broad-
casting Council meets twice a year. The
transmitters and the national distribution
network are in the hands of the Admin-
istration of Telegraphs, which reports to
the Ministry of Public Communication.
The technical department of NRK is re-
sponsible for technical production facil-
ities in the studios or elsewhere, for re-
cordings and the like. This department is
administered by NRK itself.

Soundbroadcausting

It is the duty of NRK to furnish pro-
grams of educational, cultural, and en-
tertuining character, as well as news
bulletins. For this purpose, the program
department is subdivided into a number
of sections:

1. News bulletins, short talks, or inter-
views on events of the day.

2. News and commentaries on foreign
political and economic affairs—short-
wave service intended particularly for
Norwegians at sea or abroad.

3. Educational section, lectures, talks,
etc., comprising school broadcasting
and children’s hours.

4. Dramas, plays, etc.

5. Music.

6. Entertainment (light programs).

A program secretariat collects the va-
rious programs prepared by the regular
staff of the department. Furthermore,
there are regional centers to take care of
the program work in various parts of the
country, such as Kristiansand, Stavanger,
Bergen, Alesund, Trondheim, Bodo,
Tromso, and Vadso, each covering the
surrounding districts. These regional cen-
ters provide items of local character for
the national program and take care of
separate local transmissions. Local pro-
gram councils, each consisting of four
members appointed by the Minister of
Education, assist the program secretaries

42

and television broadcasting in Norway.

in their work to build up programs of
local character.

The number of persons engaged daily
in soundbroadcasting and television is
about 1100. At present, there are in op-
eration 32 sound broadcasting stations in
the long- and medium-wave bands, 7
shortwave transmitters, 58 VHF trans-
mitters, and 10 stations transmitting via
power lines. Norway offers very unfavor-
able propagation conditions for a broad-
casting service, and the task of providing
good reception for all listeners requires
considerable expense. The chief revenue
of the Norsk Rikskringkasting comes
from receiver license fees; the fee is now
40 kroner a year for sound only. License
fees are collected and controlled by the
broadcasting corporation itself, payments
being made by mail, and a license card
is issued as proof of payment. A license
is valid for one household only, but this
household may possess as many receiving
sets as it desires for its own use, includ-
ing car radios. The current number of
radio licenses is 1.04 million. Further
revenues are collected through a stamp
duty on receiving sets and parts at the
rate of approximately 10% of the retail
price, purchase tax not included.

Television

The first experimental television trans-
missions in Norway started in 1954 from
a small transmitter at Tryvasshogda, a
hill near Oslo. The first steps towards
Norwegian television were taken in 1950,
when the Board of the Norwegian Broad-
casting Corporation appointed a Televi-
sion Committee to examine the technical
and economic possibilities for television
in Norway. In the autumn of 1951, the
Television Committee submitted its rec-
ommendation, the conclusion of which
contained a proposal to the effect that
experimental transmissions ought to be
continued for some years to obtain ex-
perience. The Board adopted the pro-
posal, and in January 1953 the Storting
(Norwegian Parliament) decided that ex-
perimental transmissions be performed
for two years till the question of perma-
nent Norwegian television be brought up.
In February 1953, the Board appointed
a Working Party to deal with test trans-
missions and gather experience. Besides,
this Working Party should analyze tech-
nical and economic conditions for Nor-
wegian TV and, if the possibilities should
prove favorable, submit a national plan
for a TV network, TV studios, radio-
links, and transmitters. The Working
Party worked out a recommendation in

wwWwW americanradiohistorv com

August of 1956, and the plan was adopt-
ed by both the Board and the Telecom-
munication Administration. In June 1957,
the Storting decided to start a regular
television service in Norway and that the
development should follow the Working
Party’s recommendation. At present,
radio-links for program distribution are
being operated over the distance from
Oslo to Bergen, with branches to Stav-
anger, Trondheim, and Kristiansand.
Oslo, Kongsberg, Kristiansand, Nordhue,
Bergen, Stavanger, and Trondheim have
permanent transmitters. Small transmit-
ters (satellites) will fill the “holes” that
occur in the coverage areas of the larger
transmitters.

Two studios, a storeroom for scenery
and properties, room for technical equip-
ment, workshop, make-up room, etc.,
were put into use in the autumn of 1959.
Apart from the outside (mobile) TV
broadcasts, most program production has
taken place in these studios. The first
mobile broadcasting unit (with three
cameras) was procured in the spring of
1959. As the radiolink network is fin-
ished, it will be possible to transmit live
reports on current events from various
parts of the country. To take advantage
of these facilities, another outside broad-
casting unit for TV was purchased in the
spring of 1962. This unit, like the first
one, consists of two vans, but they are
larger and are equipped with four
cameras.

The weekly programs now amount to
some 22 hours, including Nordvision,
Eurovision, and Intervision, which
amount to about 42 hours per week.
Five TV recording machines are in con-
stant use. Also, quite a lot of film is
incorporated in the programs or shown
as feature films. Norwegian TV was con-
nected to the Eurovision network in 1959
via a radiolink between Oslo and Karl-
stad, Sweden. October 1959 has also been
marked as the inauguration date for
Nordvision, the special Scandinavian TV
cooperation.

The population in the areas now cov-
ered by television is some 2.4 millions,
and the number of TV receiver licenses
has now passed 300,000. The TV license
fee costs 125 Kkroner a year, in addition
to the radio license.

A link between Oslo and Kristiansand
was put into operation in 1963, making
two different program routes between the
eastern and western parts of the country
—the inland link which is now in use
and the link along the coast. Between
Bergen and Trondheim (along the coast),
construction work on another is prac-
tically finished. A provisional radio link
along parts of this route feeds transmit-
ters at Kristiansand and Alesund, and
the permanent link will soon be ready.
In northern Norway, work is almost done
on the Trondheim-Bodo link. The first
transmitters to the north of Trondelag
will be fed with programs from this link.

A continuation further from Bodo will
be effectuated in the course of the three-
year period 1966-69. Plans for a new TV
house are now ready, and the foundation
work of the TV Center was started this
past summer. A
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In the January

BROADCANT
ENGINEERING..

International Features—

® Helicopters in International
Television

® Broadcasting in East Germany

Industry Features—

® Progress in Recording Standards
® CA and Pay TV

Other Feature Articles
and—

Engineers' Exchange
Letters to the Editor
Book Review

New Products

News of the Industry
Bulletin from Washington

Reserve your copy now! Just fill out
and send in the convenient subscrip-
tion card bound in this issue—you'll
receive the Broadcast Engineers'
Maintenance Guide free of charge.
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cps low at sign on to 1 or 2 cps
high at sign off. This would vary
from transmitter to transmitter of
couse, depending upon stability,
length of operation, and amount of
cooling provided.

When adjusting the transmitter,
one should make sure that the devi-
ation meter tracks properly. That
means the monitor should indicate
low if the transmitter frequency
is adjusted downward, and vice
versa. The approximate zero-devia-
tion position should be marked on
the transmitter frequency-adjusting
control with plus and minus signs
on either side to aid in making any
minor corrections necessary when
the frequency is measured by an
external source. Most transmitters
have a spare crystal that may be
put into service merely by throw-
ing a switch. This should be done,
say weekly, so that the condition of
both crystals may be observed, not
just for a few minutes, but for a
full week of actual operation. If
your monitor employs a thermom-
eter to measure the temperature of
an internal oven, the temperature
should be observed at least daily to
be sure the internal thermostats are
operating properly. In most cases,
faulty thermostats produce erratic
temperatures and excessive devia-
tion readings. (Of course, defective
stages in the monitor can produce
the same effects.) Dust covers and
bottom plates should be in place on
the monitor; some frequency moni-
tors show a difference of two or
three cps deviation with the bottom
plate removed.

Many engineers mount the fre-
quency monitor in the top section
of a rack and run a special AC
line to an outlet provided for this
unit alone. The special line is wired

ahead of the master switch that is
usually located at the bottom of the
rack. The ovens can thus operate
even when the rest of the rack is
turned off. Some monitors have an
extra front-panel toggle switch that
removes power from the amplifier
sections only, leaving the oven in
operation. Opinions vary, but moni-
tors—modulation, frequency, phase,
etc.—appear to give less trouble if
the AC power is never turned off.
In general, the current surge when
a unit is first turned on causes
greater damage than the constant
application of power.

Maintenance

So far, this discussion has been
concerned with the usage of the
two monitors, and little has been
said about maintenance. Two basic
requirements apply to these units
the same as they do to any other
piece of broadcasting equipment—
keep them clean and keep them
cool. This means removing dust
covers at least monthly, dusting
with a paint brush, and/or com-
plete vacuum cleaning. Removal of
tubes for testing is of some value,
but testers rarely duplicate the ac-
tual circuit and operating conditions
of the unit. Measuring in-circuit
currents (if the unit has jacks for
this purpose) provides useful infor-
mation to be compared with the
instruction-manual charts. However,
removal of the tubes is an excellent
way to break down any possible
contact resistance in the sockets. All
nuts, screws, bolts, cable connectors,
etc., that are supposed to be secured
should be checked for tightness.

The electrical and mechanical
zero settings of the various meters
should be checked regularly. In
modulation monitors, the flasher

Built to your specifications by

scntﬂ Rﬂola caRP. SAN FRANCISCO 10

Sm&z Precision Antennas

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

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

2814 19th STREET

VA 6-2898

Circle ltem 24 on Tech Dato Card
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Switching System
(Continued from page 17)

Parts List

R1, R2, R3 200 ohms, 2 watts
R4 1000 ohms, 2 watts
RS, R6 150 ohms, 2 watts
R7, RS, RS, R10 600 ohms, 2 watts
All Relays 6PDT, Potter &

Brumfield, LS 23 D
{Note: Only 5 poles

used on K7)

Lamps 12V, General Electric
1813

Push Buttons 6 normally open,

2 normally closed for
each control panel

BROADCAST YOUR
SOUND JUDGEMENT

Using the Switches

Our broadcast day starts with sep-
arate programing. The announcer at
the AM board sets up the mode of
operation by pushing the No. 1 AM
button, to connect the No. 1 con-
sole to the AM buss, and by push-
ing the No. 2 FM button, to con-
nect the No. 2 console to the FM
buss and place K7 in the “separate”
mode. Thus, the No. 1 console feeds
the AM transmitter, and the No. 2
console feeds the FM transmitter.
When it is time to switch to dual
operation, the announcer pushes the
FM reset button. This takes the No.
2 console off the FM buss and de-
energizes relay K7. The No. 1 con-
sole now feeds the AM buss and
both transmitters. When it is time
to return to separate programing,
the announcer pushes the No. 2
FM button, and the transmitters are
again fed from separate consoles.
Any other combination can be
easily set up.

The outputs of all three consoles
appear on multiple jacks so that any
console not being used to feed a
rransmitter may be used to feed the
bridging input of a tape recorder.
This does not upset the 600-ohm
loading put on the consoles.

If more than one control panel is
used, the corresponding reset buf-
tons must be wired in series. Z
other corresponding buttons must
be wired in parallel. Corresponding
tally lights are also wired in parallel.
Bringing the program sources and
the busses out to jacks makes it
possible to bypass defective sections
until repairs are made. It must be
remembered that this is not a fail-
safe system. If power is lost, all re-
lays are deenergized. The desired
mode of operation must be set up
again when power is restored. A

December, 1964

You'll tell the world how astute you are when
you choose a New Magnecorder Model 1021. The
Model 1021, designed for broadcasters, features
smooth tape handling and braking with the
thinnest tapes.

The Model 1021 incorporates standard connec-
tors, impedances and levels. The cue-ing
speaker has separate volume control, and the
amplifier will drive an external speaker.

The Model 1021 has a cue button that lifts tape
to the heads, releases the brakes and puts low,
even torque on the reels. American-made com-
ponents are compartmentalized for endurance
and the front panel is removed for easy access.

The Magnecorder 1021 is the hest monaural
recorder at any price and will broadcast your
sound judgement to anyone who'll listen.

ony $659.00

MAGNECORD SALES DEPARTMENT

MIDWESTERN INSTRUMENTS, INC.

Subsidiary of the TELEX Corporation

P. 0. Box 7509 / Tulsa, QOklahoma 74105
Circle ltem 26 on Tech Data Card
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Fans
A new series of fourteen 8” power fans
has been announced by the Dynacool
Mfg. Co., Inc., West Hurley, New York.
The low-cost units, which deliver from
200 to 1000 cfm, are designed for com-
mercial cooling applications requiring
high air-moving efficiency coupled with
compactness. They can be used for cabi-
net flushing of business machines, elec-
tronic equipment, air conditioners, com-
munications equipment, and power sup-
plies. All fans in the new line have UL
listed motors and can be furnished with
either shielded ball bearings or sleeve
bearings. Ball-bearing versions are per-
manently lubricated for the life of the
fan; sleeve-bearing models are factory-
lubricated for the first year, but must be
oiled every six months thereafter. Drive
motors are available in single- or three-
phase, for 50-60 cps, at 115 or 230 volts.
The fans mount over a 9%"” diameter
opening.
Circle tem 46 on Tech Data Card

Sealed Amplifier Module
A transistorized plug-in amplifier meas-
uring 135/16” square by 31/4” long.
with an 11-pin base, has been placed on
the market by Soundcraft Industries, and
is called the UA101 unit amplifier. Elec-

trical specifications are: gain—40 db
(adjustable by external resistor); input
impedance—10K ohms bridging imped-
ance; operates from low-impedance
source; operates into 150 ohms or more:
output power—8 dbm, .5% distortion;
input power—24 volts DC at 10 ma:
noise better than 80 db below -+ 8 dbm
output; frequency response within .5 db,
20-15,000 cps; weight 6 ozs. Units may
be cascaded for increased gain. Cost is
$21.95. A
Circle item 47 on Tech Data Card

December, 1564

me
out to the
ballpark...

(nd leave me thre)

The Blonder-Tongue Observer 2 is a broadcast quality vidicon viewfinder camera.
It's extremely light and portable, making it ideal for remotes. Also, picture quality
is so close to that of an image orthicon, you can use it for up to 809% of your
studio work.

You can buy the Observer 2 for a fraction of the cost of an image orthicon—
$4160. But, the biggest saving is in operating costs. For example, you can buy
seven vidicon tubes for the price of a single image orthicon—and each vidicon
lasts twice as long.

The B-T Observer 2 has an 8 viewfinder screen, a 4 lens turret, and reliable
solid-state circuitry. To arrange for a demonstration by your local Blonder-Tongue
representative, write:

pLONDER XTONGUE

9 Alling Street, Newark 2, N.J. e Canadian Division: Benco Television Assoc., Ltd., Toronto, Ontario
Circle Item 37 on Tech Dota Card
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ENGINEERS” TECH DATA

51.

52,

53.

54.

:55.

56.

57.

58.

59,

81,

82,

63.

64,

‘63,

66.
67.

'68.

69.
70.

71,

72.
73.

74.

75.

76.

58

AUDIO & RECORDING EQUIPMENT

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

ATLAS—Catalog No. 564 contains illustrations and specifica-
tions on PA speakers and microphone stands for commercial
and industrial installations, and other products.
BROADCAST ELECTRONICS—Packet contfains specifications
and prices for “Spotmaster” tape cartridge systems.

CINE SONIC—Data sheet describes rental service which
supplies background music prerecorded on 7, 10%2", and
14" reels of tape or in cartridges.
CONCERTONE—Four-page brochure gives information on
Series 800 ‘‘Reverse-O-Matic™” stereo tape recorder.
EASTMAN KODAK—Folder SI-4 gives information on high-
speed sound-film system. Brochures on recording film and
magnetic tape are also available.

FAIRCHILD—Information on a compact console Model 803
for recording and broadcast production centers, including
compression and equalization.

INTERNATIONAL RADIO AND ELECTRONICS — Literature
tells about solid-state SS700 Series recorders.
MAGNASYNC—Catalog covers motion picture sound equip-
ment, magnetic tape, film transports and degaussers, “Chro-
navoice,” communications recorders, and electronic com-
ponents.

MIDWESTERN — Operating and maintenance manual for
Magnecorder Model 1021 magnetic tape recorder.
MOSELEY—Literature on Dual Model PCL-2B studio-trans-
mitter link for FM stereo.

NORTRONICS—Engineering bulletin CEB No. 2 explains fac-
tors which should be considered when designing a 3.75-ips
tape system; bulletin CEB No. 9 gives engineering data on
silicon-transistor recording amplifier.
QUAM-NICHOLS—General catalog No. 84 listing over 30
speakers and transformers for sound system applications.
ROANWELL—Four-page brochure describing complete line of
headset microphones for TV and radio broadcast-production
communications.

SAXITONE—Sample mailing box for sending 3" tape reels
through the mail.

SENNHEISER—Bulletin and technical information on Model
MD 211 dynamic studio microphone.

SPARTA—Literature on broadcast turntables and accessories.
UNIVERSITY — "Technilog” gives information on selecting
speaker systems.

VIKING—Specification bulletins describe Model 96 tape

transport system, Model 38 cartridge handler, and Model 88
stereo compact.

CCMPONENTS & MATERIALS
ALLIED—1965 Industrial Catalog No. 650,
AMPEREX—Condensed catalog lists receiving and transmit-
ting tubes.
BOSTON WIRE—Two brochures list and provide detailed
data on television cable assemblies and connectors.
IEH—Latest information on zener and stud-mount diodes.
PRECISION RESISTOR—Recently published catalog covering
complete line of wirewound resistors.
SOLITRON—16-page catalog on silicon rectifiers and data
sheet on solid-state tube replacements,

SWITCHCRAFT—Product bulletin No. 148 describing new
Q-G audio connector; available with 3 or 4 contacts, brass
or stainless-steel finished.

MICROWAVE DZVICES

SURFACE CONDUCTION — Bulletin on microwave-by-wire
(G-line) for long-disicn:e, broad-band transmission.

77.
78.

79.

80.

8l.

82.

83.

84.

85.

86.

87.

88.

89.

390.

9l1.

92.

a3.

94.

95.

96.

97.

98.

99.

100.

101.

MOBILE RADIO & COMMUNICATIONS

MOSLEY—Literature describes Citizens-band antennas.

ROUND HILL—Booklet on “Page-Mate” RP-50 private paging
system.

POWER DEVICES

HEVI-DUTY—Bulletin No. T-12 describes line-voltage regu-
lator that uses saturable-core reactor.
LECTROTECH—Separate bulletins detail solid-state modular
power supplies and meter-protective devices.

REFERENCE MATERIAL & SCHOOLS

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

RIKER—New brochure on how to assemble a custom video
processing amplifier with all transistor video modules.

STUDIO & CAMERA EQUIPMENT

CBS LABS—Literature on Audiomax Automatic Level Con-
troller, Volumax Peak Controller, and complete line of pro-
fessional test records.

CLEVELAND ELECTRONICS—Data concerns deflection yoke
and alignment coil for 3" image orthicons.
DYNAIR—Product bulletin No. 80A describes Series 3000
solid-state, modular video distribution amplifiers; bulletin No.
B8lA describes solid-state, modular video switcher-fader,
ZOOMAR-—Bulletins contain descriptions of zoom lenses and
remote-control systems for television cameras.

TELEVISION EQUIPMENT

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

MIRATEL—Information on complete line of tube and tran-
sistorized monitors.

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

TEST EQUIPMENT & INSTRUMENTS

BALLANTINE—I12-page catalog on AC/DC voltmeters, cali-
brators, and laboratory voltage standards.

SECO—Color folder includes data on color-bar generators,
tube testers, and semiconductor testers.

SIMPSON—Bulletin on over 1325 stock sizes and types of
panel meters; also information on other types of test
equipment.

TRANSMITTER & ANTENNA DEVICES

AJR SPACE—Eight-page brochure describes and pictorially
illustrates a new safety device to prevent falling when
climbing any type of structure.

CORNELL-DUBILIER—Offers 20-page TV-FM reception book-
let and brochure covering antenna rotors.

ELECTRONICS MISSILES & COMMUNICATIONS—Brochure
on instructional TV transmitters Model 25-100 Series,
GATES—Latest information on dual-polarized FM aniennas
and new FM-10G 10-kw FM transmitter.

MARTI—Brochure and specification sheets on radio remote
pickup equipment for operation in the 26-150 and 450 mc
bands.

McMARTIN—Information on Model TBM-2500 RF amplifiers
for remote operation of frequency and meodulation monitors.
RUST—Descriptive literature gives details of transmitter auto-
matic logging systems.

TELEMET—Latest catalog covering complete line of video
products.

TELETRONIX—Specification sheets for 250, 1000, 3000, and
5000 watt FM broadcast transmitters.

BROADCAST ENGINEERING
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SUBJECT REFERENCE INDEX-1964

ACOUSTICS

Recording studio, for.......... Feb
AIRCRAFT APPLICATIONS
Helicopter news remotes....... Aug

Heliportable broadcast system...Jan
AM

Allocations and assignments. . . .Feb
Application “freeze”
Blanket contour
Class IV power increase...WB Nov

Clear channels ........... WB Jul
Daytime hours ........... WB Apr
Presunrise operation ..... WB May
Rule, “10%” ............. CE Sep
ANTENNAS
Bandwidth correction .......... Jan
De-ice control of........... ... Sep
Ice removal, manual......... .. Sep
Matching-network design....... Jan
RF arcing ............... CE Nov
Voltage and current

relationships ............... Jan
ANTENNAS, FM
SCA, for ................. .. Mar
Vertical polarization .......... Aug

WB Oct

ANTENNAS, RECEIVING
SCA, for ........... ... .... Mar
ANTENNAS, TV
Vertical polarization ...... WB Oct
UHF antennas

—characteristics ............ Jan

ASSOCIATIONS AND CONFERENCES

AES 16th Fall Conference,

nreview of .............. ... Sep
BROADCAST ENGINEERING

tours the 1964 NAB

Convention Exhibits ........ May
CA and Pay TV.............. Oct
IEEE Broadcasting

Symposium  ............ WB Sep
ITU Conference, 1964......... Jan
NAB Broadcast Engineering

Conference, 18th

—agenda ................. Mar

——exhibit hall floor plan.. ... Mar
National Electronics

Conference, 20th ........... Oct
SMPTE Technical

Conference, 95th ....... .... Mar
SMPTE Technical

Conference, 96th ........... Oct
AUDIO EQUIPMENT
Amplifier module, sealed....... Dec
Background-music system ...... Sep
Console and switcher........ .. Sep
Crossbar-type switcher ........ Aug
Fader, curved linear........... Apr
Mixer, dual-input ............. Oct
SCA, for ................... Mar
Signal fault alarm............. Dec
Switcher, push-button ......... Dec
Turntable preamplifier ........ Jan
AUTOMATION
Customized system for radio....Jun
Fault alarm ................. Dec
Television, for ................ Oct
CAMERA EQUIPMENT AND

OPERATION
Amplifier, transistorized ....... Jun
Cam-operated head ........... Oct
Cylindrical, miniature ......... Oct
Focus-current meter ....... EE Oct
Kinescope recorder ........... Oct
Mobile platform ............. Aug
Movement cues .............. Oct
Positioning ........... ... ... .. Oct
Selective vision ............... Oct
TV cues ...ooviinnn.. Oct

TV techniques, introduction to..Oct
Vidicon lenses
Zoom lens

December, 1964

12

28

16
66

22
22

48
40

20
55

53
46
16
18
50
40
16
14

39

10
14
45

20
68

56
70
13
59
11
11
58

65
46

CARTRIDGE TAPE EQUIPMENT
AND OPERATION

Adjustment of transport....... Nov

Cleaning of transport......... Nov

Clock for timing recordings.EE Sep

Cue tone for marking

spot end ............... EE Sep
Equipment .................. Apr
Head-alignment jig ....... EE Nov
Installation .................. Apr
Lubrication of transport. ...... Nov
Maintenance ................. Nov

Motor binding in transport .EE Aug

Playback .................... Apr
Recording procedure .......... Apr
Standards ................ WB Jul

Dec
Timing, automatic ........ EE Jun

Transport hold-in problems. .EE Oct

Winding of tape............ EE Jul
CATY
Distribution amplifier .......... Jul
FCC control of .......... WB May
WB Aug
General discussion
—basic system ............. Feb
—distribution .............. Feb
—head-end .............. .. Feb

—importance to broadcasting . Feb

—state of art .............. Feb

—transportation ............ Feb
Microwave service ........ WB Sep
Pay TV, and ................. Oct
CCTV
Camera ...................... Jul
COAXIAL TRANSMISSION LINE
Flexible coax ratings........... Jan
COLOR TV
Subcarrier frequency

measurements .............. Apr
World’s Fair studio............ Jul

COMPONENTS AND MATERIALS

Conductive gasket ............ Feb
Connector, one-piece .......... Dec
Control cable ................ Dec

Dissipator-retainer, transistor. ...Feb
NAB product preview, 1964 ... . Mar
Silicon rectifier to replace 816..Feb
CONSOLES

Emergency booth, for......... May
Music pickup on location, for...Feb
Semi-automatic, design for ..... Apr
Standby ............ ... .. ... Jul
Tape inputs for............ EE Jun
U-shaped .................... Jul

36
36
38

38
24
48
26
36
36
42
32
26
22

6
34
57
36

49
28
21

10
45
i1
10
10
45
21
66

50
36

15
44

48
56
56
48
43
48

22
42
20
28
34
35

CONSTRUCTION AND MODIFICATION

Adjustable T-pad transmission

SEL e Sep
Audio switching system........ Dec
Automatic program logger. ..... Oct

Camera amplifier, transistorized.Jun
Carrier interruption system..EE Jan

Console, standby .............. Jul
Cuing device for video

recording .................. Feb
Disc lathe modification for

microgroove recording ....... Sep
Fans, equipment-cooling ....... Dec
Fixed T-pad transmission set....Sep
FM transmitter for remote

pickup ....... ... ... ... May
Mixer, transistorized dual-input. .Oct
P60 & P75 recorders....... EE Apr
Power cut-back for

BTA-IR ............... EE Dec
Rear-view projection system. . ... Oct
Signal fault alarm............. Dec
Switcher, reed-relay ........... Sep

Tape speed change, 15/16

ips from 1 7/8.............. Oct
Transmitter plate-primary

failure alarm
Video processor switch panel...May
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14
16
12
20
29
28

6

24
57
15

14
40
42

32
14
14
16

12

24
42

CONTROL ROOM
Appearance considerations

in design .................. Jul
Design of .................... Jul
Radio ....................... Oct
Television ................... Oct
DESIGN
Antenna matching networks. . ... Jan
Console, standby .............. Jul
Directional antenna systems....May
Matching and isolating pads....May
Radio control room............ Jul
Semiautomatic control table....Apr
Translator antenna system...... Dec
Video microwave systems. . ..... Oct
Nov
VTR cuing device ............ Feb
DIRECTIONAL ARRAYS
Adjustment . ................. Nov
Bandwidth correction .......... Jan
Common-point ............... Jan
—impedance .............. Nov
Conductivity effects ........... Jun
Correction (minimum power). .. .Jun
Current ratios ............... Mar
Design ..................... May
Driving impedance ........... May
Matching networks ........... May
—design of ................ Jan
Monitor points .............. Mar

~—field strength, high..... CE Oct

Operation .................... Jan
Phase monitor ............... Jan

Mar
Phase readings .............. Mar
Phase shifters ............... May

Phasor and tuning unit........ Mar

Plant layout ................. May
Power divider ............... May
Sampling loops .............. Mar
Tuning ..................... Mar
Voltage and current

relationships ............... Jan

DISC RECORDING AND PLAYBACK
Compared to cartridge tape....Apr
Lathe modification for

MIiCrogroove ............... Sep
Record cleaner ............... Sep
Turntable combination ........ Apr
EMERGENCY OPERATIONS

AND EQUIPMENT
Generators .................. May
Light blinker, warning......... Mar
Maintenance ................ May
Plate-primary failure

alarm system .............. Aug
Power distribution ........... May
Preparation for .............. Nov
Requirements ............ CE Nov
System for AM, FM, TV...... May

Tuning capacitor, antenna...EE Jul
ENGINEERING THEORY
Antenna Engineering

Handbook ............. BR Jun
Antenna matching network

design ..................... Jan
Basic Electronics for

Engineers ............. BR Aug
Design of networks........... May
Directional antenna design..... May

EQUIPMENT AND DEVICES
(STATION-BUILT AIDS)
Audio oscillator, transistorized

miniature
Light blinker, warning......... Mar
Temperature gauge, electronic..May
Transmitter monitor lights. .EE Feb
Tube socket adapters for

input connections ....... EE Feb
ETV
Educational television center. ...Jun
UHF installation ............. Oct
Video recording in............ Oct
FACILITIES
Air cleaning, electronic........ Nov
Directional antenna, for....... May
Emergency booth ............ May

20
58
24

24
24
42
55
20
36
38
12
51

12
10

63
58

38
38
45
64
18
26

22

59
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FCC
See also SPECIFICATIONS
AND STANDARDS
Aeronautical stations on

108 me. ... WB Oct
Allocations and assignments. . . .Feb
CATV ... i WB May

—microwave channels ...WB Sep
Fines and revocations. .. .. WB Aug

—NOticeS ... WB Sep
License, study-guide for

3rd class .. ... Jan
Maintenance logs ............. Jan

Mobile FM/TV enforcement
unit

Multiple ownership rules...WB Aug

Nonbroadcast television,

control of ............ WB Aug

Rule, “10%” ............. CE Sep
Nov

Subscription television ..... WB Jul
Vertically polarized FM

POWEL . ..vviinvnnnnnn WB Aug
EM
Allocations

—assignments  ............. Feb

—changes ............ WB Nov
Harmonic interference ......... Jun
Measurement of frequency..... Apr
Program service .............. Oct
Simplex operation ........ WB Aug

Tower height and power...WB Apr
Vertical polarization,

WB Aug

FCC rules on ......... WB Apr
FREQUENCY MONITORS

Calibration .................. Apr

Maintenance ............. EE Jan

Dec

Operation ................... Nov

Dec

{NDUSTRY FEATURES

Allocations and assignments. . ..Feb

BROADCAST ENGINEERING
tours the 1964 NAB

Convention Exhibits ........ May
Early Evolution of

Television, The ............. Jul
Network Coverage of a

Tragic Weekend ........... Feb
Shape of Broadcasting to

Come—1984, The .......... Apr

INTERNATIONAL BROADCASTING
Early Evolution of

Television, The ............. Jul
Frequencies for space services...Jan
ITU Conference, 1964......... Jan
Norwegian Broadcasting Corp.

operations . ................ ec
LEVEL DEVICES, AUDIO
Accessories ... ..., May
Compressors, use of........... May
Limiters, use of.............. May
Use of ... . . May
Zero-set control adjustment

RCA) ..o Mar
LIGHTING
Elaborate sets ............... Dec
Equipment .................. Dec
Faces, techniques for.......... Dec
Guide ............. . ... Dec
News set  ......... .. ... Dec
Panel show set ............... Dec
Principles of . ................ Dec
Setup ... v Dec
Terminology ................. Dec
LINE VOLTAGE
High, corrections for....... EE Apr
Regulation ................... Jul
Regulators

—induction  ................ Jul

—SteD i Jul

—variable autotransformer . ...Jul
Transformers for correcting. .. .. Jul

LOGS AND LOGGING
Automatic logging in AM
directional installations...CE Aug

60

16
14
20
34

Maintenance, of .............. Jan
Program logger, automatic...... Sep
STL, for .vevvvenvvnevnennnn. Oct
Translator operation, of....... May
LICENSES
AM application “freeze” ....... Jun
WB Oct
Display of ................... Oct
Filing fees .............. WB May
Third class endorsement
—element 1 ............... Mar
—element 2 ............... Mar
—element 9 ....... ..., Mar
—objectives ........ ... Mar
—radiotelephone operating
practice ................. Mar
—study material ............ Jan
Mar

MAGNETIC RECORDING
See also audio, video, and tape

Program logger, automatic. .. ... Oct
Television tape techniques...... Apr
MAINTENANCE
Alert receivers ............... Nov
Cartridge tape units........... Nov
Equalizers .................. Nov
Frequency monitors ....... EE Jan

—calibration of ............ Apr
Logs «vvvvniii e Jan
Meters ........iiiiinn. EE Oct
Oscilloscope in TV, with....... Mar
Shortwave transmitter ...... EE Jul
Speed variation in Ampex

350 recorder ........... EE Dec
Television translators ......... May
MATCHING NETWORKS
Bridged-T ................... Jun
Directional antenna, for....... May
Disymmetrical ............... May

—minimum-loss ............ Jun
Isolating pads, and............ May
Symmetrical ................ May

Jun

MEASUREMENTS
Field strength, for

remote control ......... CE Sep
Frequency ................... Apr

Impedance and inductance..EE Nov
Line impedance .............. Aug
Modulation
Vertically polarized radiation...Aug
Video signal to noise

ratio, STL ............. ... May
METERS
Elapsed-hour ................ Feb
Focus-current ............. EE Oct
Maintenance of ........... EE Oct
Miniature, stackable .......... Oct
Stylus wear .................. Feb
MICROPHONES
Microphones .............. BR Jul
Music pickup on location, for...Feb
Usage ....vviiiiriinnan., Nov
MICROWAVE
Antenna alignment ........... May
Bandwidth, video ............. Oct
Broadband noise ............. Oct
CATV service ........... WB Sep
Cross-channel link ............ Sep
Differential gain .............. Oct
Fade characteristics ........... Oct

—MArgin . .......ocovuenu... Jun
Ferrite isolators .............. Jun
Hum in ..................... Oct
Interference .............. Nov 20,
Klystrons .................... Jun
Low-frequency response ....... Oct
Low-pass filter .............. Nov
Multihop noise .............. Nov
Passive reflector ............. May
Phase distortion .............. Oct
Plane-polarized antenna ....... Jan
Pre-emphasis, video ........... Nov
Solid-state switch ............. Mar
Test equipment ............... Jun
Transmitter and receiver

locations ................. May
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TV camera antenna........... Sep

TV system in Egypt........... Jan
Video bounce ............... Nov
Video system specifications. . ... Oct
Nov
Waveguide, open . ............ May
MISCELLANEOUS
B-E consulting author staff..... Jan
Copy-tape dispatcher ......... Nov

Electronics at the World’s Fair. . Jul
National defense emergency

authorization .............. May
North American Radio-TV

Station Guide .......... BR Sep
Service-dealer cooperation ..... Jun
MIXERS
Dual-input, transistorized ...... Oct
Tape inputs, for .......... EE Jun
MOBILE
Custom-designed TV unit. ..... Aug
Monitoring unit .............. Apr
Noise-suppression kit ......... May
MODULATION
CroSS v it eieieienenannn Jul
Maintenance of monitors....... Dec
Measurement of .............. Apr
Plate, methods of............. Mar

Video, chopper for checking....Jun
MONITORS

Calibration .................. Nov
Frequency, operation of....... Nov
Dec
Maintenance ................ Dec
Modulation, operation of...... Nov
Dec
Stereo FM .................. Jun
Sep
Use of ...... ... it Aug
Video picture ...............Mar
Video, stabilized .............. Jul
MULTIPLEX
Monitoring,
remote control ........ WB Nov
Review of principles........... Sep
SCA subchannel .............. Sep
Subchannel, 38-ke. ............ Sep
Trouble sources in............. Sep

NEWSFILM

Automatic sound-slide projector . Dec
Cleaning film ultrasonically ... .Nov
Department at KCRA......... Aug
Processor for magnetic-striped

film ... o e, Nov
Mixer for camera amplifier..... Oct
Rear-view projection .......... Oct
PADS
Adjustable-T ................. Sep
Bridged-T ................... Jun
Disymmetrical ............... May

—minimum-loss ............ Jun
Fixed-T ........cccoiviin... Sep
Matching and isolating........ May
Symmetrical ................ May

Jun

PHASE
Cancellation of stereo signals...Jun
Check with scope............. Feb
Distortion in video microwave. ..Oct
Monitor, antenna ............. Jan
Shifters for directional

antennas  ......c.o.oocin... May
PORTABLE EQUIPMENT
Remote amplifier used with

recorder ............... EE Dec
Tape recorders ............... Dec

Transistorized TV system...... Mar

Video recorder ............... Jan
Oct

POWER SUPPLIES

Emergency generators ........ May

Fuses ...................... Nov

Rectifier columns, high-power. ..Oct

Thermoelectric generators ..... Aug
PROOF OF PERFORMANCE
Frequency response ........... Feb

RADIATION AND PROPAGATION
Antenna farms

40
34

12
64

24
46
14
18
26

12
11

46
11
44
24
10

72
47

48
36

-
16
20
46
67
10
28

31
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Blanket contour .......... CE Aug
Field-strength curves
for TV ............... WB Sep

Frequencies for space services...Jan
UHF curves ............. WB Apr
Vertical polarization in FM....Aug

RECORDING, AUDIO

Acoustics for studios.......... Feb
Automatic recorder ........... Jun
Cartridge head-mount kits ...... Jul
Conversion for 15/16 ips....... Oct
Disc spot recorder............ Aug
Editing system .............. May
Full-track head kit............ Aug

Location recording of symphony
orchestra
Logger, automatic program..... Oct

Master recorder .............. Jul
Modifying the P60 & P75
(Magnecord) ........... EE Apr
Recorder used with remote
amplifier ........... ... ... Dec
Record-play-erase head ........ Feb
Speed variation in
Ampex 350 ....... ... EE Dec
Tempo regulator ............. Nov
“Thread-easy” reel ............ Sep
RECORDING, VIDEO
Compact machines ............ Apr
Cuing device ................ Feb
Editing ........c.. ... Apr
Educational applications ....... Oct
Helical-scan machines ......... Oct
Helical system ............... Apr
Kinescope recorder ........... Oct
Mobile recording applications. ..Oct
NTSC color
—burst-lock system ......... Apr
—time-base correction,
electronic ............... Apr
Photographic recorder ........ May
Portable equipment ........... Jan
May
Oct
Signal systems, advanced....... Apr
Transverse machines .......... Oct
REMOTE CONTROL
Automation system, in......... Jun
Field-strength measurements.CE Sep
Fuse protector, line........... Aug
Heliportable broadcast system ...Jan
Pulsing relay irregularity....... Oct

Subaudible telemetering . ... WB Jul
Television transmitters, of . .WB Jul
Transmitter monitor lights. .EE Feb

REMOTE PICKUP

Alignment of transmitter....... May
Amplifier, basic .......... EE Jun
Antenna . .......oiiiieaaeaa Mar
CB Transceiver for........ EE Aug
Frequencies ................. May
Helicopter, via .........c...... Aug

Heliportable broadcast system...Jan
Live music, engineers’ approach to

—philosophy .............. eb

—technical factors .......... Feb
Measuring lines .............. Aug
Power from thermoelectric

GENETALOTS & oo v v veervnnn Aug
Safety during ................ Nov
SAFETY
Climbing .....cccoeviiat. Nov
Conductors, line cords,

and leads ................. Nov
Electrical ..ot Nov
Emergencies ..............0.. Nov
Remotes, On ... ..o vunennn. Nov
Tools, with . ........... vt Nov
Training ..........ccoooun... Nov
SCA
Minimizing problems in

service of ........ .. Mar
Review of principles........... Sep
Subcarrier frequency

Measurements .............. Apr
Tolerances in equipment. ...... May

December, 19464

16
12

15

SEMICONDUCTOR APPLICATIONS

Bias supply for camera preamp..Jun 22
Camera amplifier ............. Jun 20
Chopper for modulation checks..Jun 26
Microwave switches .......... Mar 71
Silicon rectifiers in high-voltage

power supplies ............. Apr 16
Thermoelectric generators ..... Aug 10
SPECIFICATIONS AND STANDARDS
Audio limiting ........... WB Apr 28
Field-strength curves

for TV ............... WB Sep 21
Harmonic interference, FM. .. .. Jun 23
NARBA ................. CE Oct 71
National defense emergency

authorization .............. May 20
Presunrise operations of

AM stations .......... WB May 27
Remote pickup frequencies. .. .. May 14
SMPTE color standards....... Aug 48
Tape cartridge ............ WB Jul 22
TV and land-mobile sharing....Jun 24
Video microwave system....... Oct 30
VIR cuing ........viviunenn. Feb 16
White areas .............. CE Oct 71
STEREO
Monitors . ...l Jun 24

Aug 10

Phase cancellation of

tape signals ................ Jun 36
STL
ANtENNAs < ..vvvoviii i Oct 24

—alignment ............... May 44
Dual-channel ................ Oct 26
Equipment installation ........ Oct 22
Logging requirements ......... Oct 22
900-mC. ..uiie e Oct 22
Passive reflector ............. May 52
Receiver alignment ........... Oct 24
Single-channel ................ Oct 26
Video signal-to-noise ratio

measurement .............. May 46
STUDIO
Acoustics for recording........ Feb 12
Elaborate sets, lighting......... Dec 22
Lighting guide ............... Dec 18
Maintenance ................ Nov 10
News set, lighting a........... Dec 20
Panel show set, lighting a...... Dec 20
SWITCHING EQUIPMENT
Audio crossbar-type .......... Aug 18
Emergency booth ............ May 22
Push-button audio system...... Dec 16
Reed-relay system ............. Sep 16
Semiautomatic, for radio....... Apr 21
Video processor panel......... May 42
TAPE RECORDING

See also audio, video, and magnetic
Antimagnetic tape cases........ Jul 49
Heads

—alignment jig ........ EE Nov 48

—cleaner ................. Mar 70

—demagnetization .......... Nov 36

—three-channel ............. Oct 68
Portables, AC operated........ Dec 36
Stereo signal cancellation....... Jun 36
Studio machines .............. Dec 34
Television techniques ......... Apr 18
TELEPHONE LINES
Characteristic impedance

formula ....... ... .. ...... Oct 6
Impedance matching .......... Aug 26
TELEVISION
Aural-visual ratios ....... WB May 27
Evolution of ................. Jul 14
Frequencies, sharing with

land mobile ................ Jun 24
Measurement of frequency..... Apr 14
Moon-shot camera ........... Aug 48
Parallel operation of

transmitters . .............. Mar 24
Parametric amplifier .......... Jun 48
Remote control of

transmitters . ........... WB Jul 21
Remote truck, WPIX.......... Aug 44
Subscription .............. WB Jul 21
Waveform analysis ........... Apr 47

wwWwW americanradiohistorv com

TEST EQUIPMENT AND INSTRUMENTS

Audio source and attenuator. .. .Feb
Dip oscillator, transistorized RF.Feb

Diode tester ................. Dec
Distortion analyzer,
transistorized ............... Oct

Distortion monitoring, setup for .Sep

Field-strength meter .......... Nov
Impedance bridge, operating....Mar
Microwave, for .............. Jun
Noise meter, AM ............. Jul
Oscilloscope

-—monitor calibration with...Nov
—television, in
Television translators, for...... May

The Oscilloscope .......... BR Sep
Transmission set

—adjustable T-pad .......... Sep

—fixed T-pad .............. Sep
Tube tester and cooker,

MEercury vapor ............. Oct
VOM/VTVM ............. ... Feb
Wattmeter, hall effect......... Aug
TOOLS
Desoldering iron ............. Apr
Label device ................. Jan
Wire-wrap plier .............. Mar

TOWERS
Photoelectric control for lights..Jan

Microwave ..........cc.ciiunn ar
Safety in climbing............ Nov
TRANSISTOR APPLICATIONS
Audio oscillator, miniature. ..... Oct
Camera amplifier ............. Jun
Chopper  .......c..cviiininnn Jun
Light blinker, warning......... Mar
Mixer, dual-input ............. Oct
Portable TV system........... Mar
Remote amplifier,

miniature ... ..n EE Jun
TRANSLATORS
Antenna system design......... Dec
Locating antennas ............ Dec
Logging .......c.ovviiinia.. May
Maintenance ................ May
Receiving antennas ........... Dec
TRANSMITTERS
Air cleaning ............c..... Nov
Carrier, interruption during

pattern switching ........ EE Jan
Cross modulation ............. Jul

Failure alarm, plate primary....Aug
Final, unstable EE

Linear amplifiers
Maintenance of shortwave...EE Jul

Parallel operation ............ Mar
Power change ............... Nov
Power triode ........... ... ... Sep
Plate modulation ............. Mar
Remote monitor lights..... EE Feb
SCA, for ..., Mar
Television, remote

control of .............. WB Jul
UHF
Allocation table .......... WB Sep
Assignments ............ WB May
ETV installation .............. Oct

KERO high-power installation..Apr
Klystron for television......... Jun
Puerto Rico station............ Sep
TV antennas (see also

Antennas, TV) ............. Jan
VIDEO EQUIPMENT
Bounce, in microwave. ........ Nov
Chopper for checking
modulation ........ ... .. ... Jun
Dec
Console and switcher.......... Sep
Microwave systems
specifications ............... Oct
Nov
MoOnitor . .......ciiiiiein.n. Mar
Processor switch panel........ May
Pre-emphasis in microwave
SYStEMS . .t Nov

46
46
54

21
28
64
49
48
44

14
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Professional Services

VIR JAMES
CONSULTING RADIO ENGINEERS

Applications and Field Engineering
345 Colorado Blvd.
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

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

OSCAR LEON CUELLAR
CONSULTING RADIO ENGINEER
AM-FM-TY
250 W, Santa Maria, P.Q. Box 11274
Phone (Arec Code 602) 294-7000
Directional Antennas Design
Applications and Field Engineering
Tucson, Arizona 85706
Member IEEE

Audio Equipment bought, sold, traded.
A:npex Fairchild, Crown, McIntosh Vik-
ing. F. T. C. Brewer ‘Company, 2400
West Hayes Street, Pensacola, Florlg% 4t

Television/Radio/communications gear of
any type available. From a tower to a
tube., Microwave, transmitters, cameras,
studio equipment, mikes, etc. Advise
your needs—offers. Electrofind Co., 440
Columbus Ave., NYC. 212-EN-256{<]0é 64 1

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
yvoke P.PI. Weather Band 4, 20, and 80
mi. range. Price $975 complete. Has
picked up clouds at 50 mi. Wt. 488 Ibs.
Radio Research Inst. Co., 550 5th Ave,,
New York. New York. 5-64 tf

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

Parabolic antennas, six foot dia., new,
solid surface with hardware, dipole, etc.
$125.00 each. S-W Electric Cable Com-
pany, Willow & Twentv-Fourth Streets,
Oakland, California. 832-3527. 10-64 tf

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

CARL E. SMITH
CONSULTING RADIO ENGINEERS
AM, FM, TV and CATV
8200 Snowville Road
Cleveland, Ohio 44141
Phone: 2156-526-4386

Member AFCCE

TRANSMITTING TUBE SALE: All items
new with a 1000 hour pro rata warranty.
4CX250B—8$25. 4X150A—$14, 5736—$110,
891R—$250. Call collect 201-354-2420.
THOR ELECTRONICS CORP., 287 Morris
Avenue, Elizabeth, N .J. 07207. 11-64 2t

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

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

Classified

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

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

EQUIPMENT FOR SALE

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

5-64 tf

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

62

Laboratory Test Equipment, microwave
components, all frequency and makes at
real low prices. Write or call for informa-
tion. Jericho Electronic Supplies. Sid

Gordon FElectronics, 80 West Jericho
Turnpike, Svosset, Long Island, N. Y.
(516) WA 1-7580 12-64 6t

2 639 Altec microphones. $120.00 each.
2 RCA M1-11850C Disc Recording heads
in original boxes, $45.00 each. New Bozak
B207A spcaker with warranty, $50.00.
Used motor for Gates CB500 turntable.
Has pulley, $10.00. Synchronous motor re-
moved from late production Concertone
90 series tape recorder. Like new, $75.00.
Boyd Recording, 2924 Lemmon Ave, East,
Dallas, Texas. 12-64 1t

2 ITA FM10B exciters, 2 ITA FM10BG
sub-carrier generators. WAMO, 1811 Blvd,
of Allies, Pittsburgh, Pa. 12-64 1t

Used Gates modulation monitor model
2639, and Raythion limiter model RL-10.
These are several vears old but are now
in regular use. KDUZ, Hutchinson, Minn.

12-64 1t

FOTO-VIDEO USERS—-Denson Electron-
ics Corp. has acquired extensive stock of
equipment. Bargain prices. Free List. P.O.
Box 85, Rockville, Conn. 12-64 3t

RCA Patch panel, 4 row, 96 pair $75.00.
RCA MI-11850C Disc Recording Head
$50.00. Gates 6C Disc-Recording Amp.
$65.00. RCA RT-11B Tape Record-Play-
back Amp. $75.00. Old RCA Disc Re-
corder, Works, $50.00. Input. Output and
Power transformers. write for list. Don
Warnock, 117 West 67th, Kansas City, Mo.

12-64 1t

RCA-TT-5A, 5 KW TV transmitter (used)
high band Channel 11, water cooled.
Complete and in excellent condition, first
cash offer over $10,000. FOB N. Y. Tele-,
Quip Corp., 224 Glen Cove Ave., L. I.
N. Y. 12-64 1{
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Wanted To Buy

Il BN B BN BE AR BN BN B B .
TV Equipment—Need Bridge Diplexer for
5KW television transmitter on Channel
10. Cornhusker Television Corp., 40th and
W Sts., Lincoln, Nebraska. 12-64 1t

Personnel
I I B B A IS TE W
Are you an above-average First Class
man who really loves broadrast engineer-
ing? Are you competent in basic elec.
tronics theory and yet good with a sol-
dering iron in your hand? Would you like
to work for a station where everything
works right or else we find out why fast?
Can you follow a project through with
little or no supervision? If so, contact
Chief Engineer, WCOJ, Coatesvilllze,effi

TV STUDIO TECHNICIANS — Expanding
staff and need men with 1st Phone, ex-
perienced in maintenance, video tape and
studio operation. Send resume to WTTV,
3490 Bluff Road, Indianapolis, Indiana,
c¢/0 Don Morgan. 12-64 1t

SALES MANAGER
ANTENNAS
Progresslve and expanding antenna man-
ufacturer is looking for ambitious and
aggressive sales manager. Must have at
least 2 years sales experience with broad-
cast equipment, and some knowledge of
antennas, towers, transmission lines (we’ll
teach you the technical details). College
raduate with at least 1 year of adminis-
fratlve experience desirable. Applicant
must pass military security clearance and
do light traveling. Send full resume with
recent photo to: Jampro Antenna Com-
pany, 6939 Power Inn Road, Sacramento,

California 95828. 12-64 1t
H H
Advertisers’ Index
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Created tby the hand of experience

gy

E

RCA-7293A FIELD-MESH IMAGE ORTHICON

.Ghost-Free Pictures

Clean...Precise.

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

hole feature—the tube provides a uniform, distortion-free
background to the edge and corners of the picture; excep-
tional sensitivity—equivalent to film rated ASA 8,000...pro-
duces broadcast quality pictures with only 5 footeandles of
incident light on the faceplate; high signal-to-noise ratio—
45:1; high resolution and contrast—field-mesh construction

RCAELECTRONIC COMPONENTS AND DEVICES,HARRISON,N.J.

The Most Trusted Name in Electronics

IMAGE ORTHICON AND Vi
FOF, TOP PERFORMANGS

assures sharp transition from
black to white, minimizes distor-
tion due to beam bending, and
improves corner focus.

Get the most out of your cam-
era tubes. Pick up a copy of this
wall-chart (1G-1160A) on “Do’s
and Dont’s for Operating Image
Orthicons and Vidicons”.Operat-
ing characteristics of all RCA
canlera tubes are listed on the
back. It’s free at your local Au-
thorized Distributor of RCA
Broadcast Tubes.

idieons

AVAILABLE THROUGH YQUR LOCAL RCA BROADCAST TUBE DISTRIBUTOR

FOR NAME AND ADDRESS OF YOUR LOCAL DISTRIBUTOR WRITE OR CALL YOUR
NEAREST RCA DISTRIBUTOR PRODUCTS SALES OFFICE—NEW YORK, NEW YORK:
36 W, 49th S1., [212) MU 9-7200; NEEDHAM HEIGHTS 94, MASSACHUSETTS: 80 "A™ St.,
{617] HI 4-8480; WASHINGTON 4, 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 Ave., (216) CH 1.3450; CHICAGO, ILL.: Merchandise Mart, (312) 467-5900;
DALLAS 7, TEXAS: 7901 Corpenter Freeway, {214} ME 1-3050; KANSAS CITY 14, MQO.
7711 Stote Line, (816) EM 1-6462; HOLLYWOOD, CALIFORNIA: 4363 Sunset Boulevard,
(213) 461-9171; SAN FRANCISCC 2, CALIFORNIA: 420 Taylor St., {415} PR 5-5135.6-7.
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