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Replacement Heads

for Broadcast
Cartridge
Ma(:hines..._

#2052 (STEREOQ)

#3251 (MONO)

BROADCAST ENGINEERS
ACCLAIM NEW NORTRONICS
REPLAGEMENT LINE!

Now, for endless loop cartridge.

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

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

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

For complete information on Nortronics
replacement heads, write for our Form 27177,

ortrnornics:

8143 Tenth Ave. N., Minneapolis, Minn. 55427
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Some plain talk from Eastman Kodak about:

oxide needles and
sound brilliance

What makes good tape good?
How we push needles around
has a lot to do with it.

As exotic as the many performance
parameters of sound tape might be, it
all still depends upon gamma oxide
particles dispersed throughout a resin
binder. Many of the tape’s magnetic
characteristics depend largely on the
size, shape and orientation of these par-
ticles. Frequency response, signal-to-
noise ratio and general sensitivity are
all interrelated, not just to one another,
but to how close to optimum these
needles of gamma oxide are handled.

Let’s see just what’s involved.

Visualize a basket filled
with a few million needles.

They have all been magnetized so they
are clinging together in disoriented
clumps. The problem? Just take them
all apart, lay them along parallel lines
so they are all sunilarly oriented and
their magnetic fields all remnforce one
another. Oh, one more detail. These
needles measure 1 micron by .2 mi-
crons; so, of course, they are some-
what delicate. One more point. Don’t
break any. The lengths are critical.
For every broken or disoriented needle,
H.F. response and signal-to-noise ratio
will be affected. Every time one needle
touches another, making electrical
contact, sensitivity suffers.

Photographic emulsions are generally
considered to be far more critical than
sound tape in terms of physical char-
acteristics. But we think that tape
made to the gnat’s-hair specifications
of a photographic Alm 1s a better tape.
And we proceed on just that basis. We
separate the needles m a big-shouldered
machine called a ball mill. Visualize a
massive stainless steel drum that con-
tains two million ball bearings. As the
drum turns, the bearings tumble. Into
the drum goes the binder which will
act as a suspension for the oxide. Now
add the oxide. Now the mill starts

8

turning, and the ball bearings tumble.
As they tumble, they actually shear the
honey-like suspension separating the
individual needles, coating them with
suspension so they can’t make electrical
contact with each other. This process
reallv takes horsepower—and lots of i¢!
It’s like the world’s biggest taffy-pull.
Now comes the critical part. If you stop
milling too soomn, you’ll have clumps of
needles. If youmill too long, you’ll start
breaking up the individual needles.

We never cut milling time. And we
can prove 1t.

Take any well-worn tape. Look at it
so that light reflects off the surface. See
those glossy spots surrounded by a dull

o5 ring? These are
nodules—high
spots produced by
clumping of the
oxides. They were
caused by too
short a milling
time.

In actual prac-
tice they cause
accelerated head wear and degrade
high-frequency response as well as
show up on the tape as noise.

Now check a
well-worn Eastman tape
If you can’t find a clumping mmedi-

ately, check the entire roll. There must
beone there, someplace. Ormust there ?

Nodules show up as polished
“high points” on tape surface.

Milling too long 1s equally bad. Here’s
why. Best performance is to some ex-
tent dependent on the dimensions of
the needles. That is the ratio of length
to width. If you break the needles into
smaller particles by milling too long,
you’ll get forms that are more cube-
like than needle-like.

Cubes have pretty awful char-
acteristics in terms of their magnetic
parameters. Sonte of the very first mag-
netic tapes ever produced had cubes.
These cubes do all sorts of other dis-
tressing things, such as change the bias
requirements of the tape, and elongate
the hysteresis curve, cutting sensitivity,
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Notice how severely high frequencies sufier
when milling time is too short: how print-
through is degraded with protanged milling.

and give pretty awful print-through
characteristics.
Once the nulling operation is com-

plete, the suspension is filtered to re-
move any clumps that might have re-

mained. Then the real
tough problem starts.
Coating. All you have to do
1s to take this honey-like mass and
lay it along a base nice and evenly.

Problem is the needles try to re-
clump after filtering. To prevent this,
wedeveloped our new* ‘R-type” binder.
It never reclumps. And it always stays
where 1’s put. No sagging, ever. And
this means it can be handled ith
precision,

At Eastman Kodak, coating is uni-
form to within a few milliouths of an
inch. No, that’s not a typographical
error—we mean it. Six decimal places.
This may be a new standard of preci-
sion for sound tape. But remember,
we’ve been doing this sort of coating
for years on film. While it’s not exactly
as easy as falling out of bed, it is a tech-
nique which we have down cold.

As one Eastman physicist puts 1t,
“making tape 1s like being married to
a redhead. But luckily, we know how
to handle her.” Next time, let’s chat
about base and surface characteristics.

BROADCAST ENGINEERING
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CUSTOMIZED AUTOMATION
SYSTEM FOR RADIO

o
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Fig. 1. The automation output switching.

When automation is mentioned
to most laymen, their thoughts turn
to massive rows of clectronic equip-
ment which takes volumes of infor-
mation and in a very short time dis-

by L. €. Sandlin, Chief Engineer,
KWHK, Hutchinson, Kansas — Here

are some operational modifications of a

seminates one Important answer.

This is not necessarily the case
in radio broadcasting. The objec-
tive, here, is to pre-record pro-
grams, musical selections, and com-
mercial announcements and air
them at predetermined times.

In August, 1962, KWHK Radio
investigated the possibilities of pur-
chasing an automatic programmer.
The equipment arrived at the sta-
tion during the third week of Octo-
ber. In less than a week we had
automation on the air, With the use
of dual clocks and individual chan-
nel-timer units, we play music,
spots, programs, and features at
the rate and sequence desired.

Our equipment consists of two
reel-to-reel tape players for music,

MONITOR
AMPLIFIER

:

TRANSMITTER ~——m—
TRANSHITT L

STUDIO

REMOTE
AMPLIFIER
OUTPUT

SW.#2

1
MOBIL f% .
TO CONSOLE | !
= | |
| | |
1 if].‘
E L) |
AUTOMATION i '
TO CONSOLE RS CRd 1 L
1
In i p— -
1
1 | | ' .
jj]' ::tf cR3 CR?
1
t ’ o—h = ‘ |
j—‘T j T
I I
ot L)
I
INPUT CONSOLE
70 CONSOLE INPUT
A
READY SILENT STEP
CANCEL STOP SEnsoR  RCADY
{EXCEPT "A") DISABLE

Fig. 2. Circuit for remote operation of automation system and studio monitoring.
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purchased automation system that
conform to one station's needs.

five single cartridge players, and
two multiple cartridge machines—
each able to play 24 spots without
reloading. The multiple machines
play spots in the same manner as
a single cartridge machine. When
the spot is over, the tape is recued,
the deck is switched out of the play
mode, and the drum is advanced to
the next cartridge. This device will
not switch to a blank slot, since a
switch must be activated by an in-
serted cartridge for the deck to
operate.

Two of the single cartridge play-
ers are used for time signals. (A
similar time signal device was de-
scribed by Patrick S. Finnegan, Oct.,
1962.) The half-track music units
play first in the forward direction,
then reverse to play the other track.
The top unit starts first, and is fol-
lowed by the bottom unit when the
tape has played in both directions.
The upper machine is reloaded to be
again activated when the lower tape
has played to completion. Both
machines provide eight hours of
music at 7%2 ips without reloading.
The switching is controlled by a 20
cps tone which is recorded at the
end of each musical selection. On
playback, the music passes through
a 20 cps filter to trap the tone
which is then amplified and recti-
fied into a tripping voltage to start
the next transport.

The cartridge players use an aux-
iliary tone of 3 kc for tripping.
When the second spot starts the
first stays on the program buss for
two seconds, thereby producing a
fading effect. A silent sensor con-
trols the sequence should a channel
fail to function.

News Circuits

During the first week of automa-
tion, we added circuits to interrupt
the program for news bulletins and
regular newscasts. To do this we
ready channel A, set the A stop,
and disable the silent sensor. For

BROADCAST ENGINEERING
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bulletins the program is interrupted
immediately; for regular newscasts,
we start the program as the system
switches into the A-stop mode. At
the conclusion of the news broad-
cast all of the channels that have
become ready during the program
are cancelled and the step switch is
pressed to switch the system di-
rectly into music.

Production

Our program department ex-
pressed a desire to use the control
board for production while automa-
tion was on the air. A bypass
switch (Fig. 1) was installed to feed
the automation output directly into
the transmitter program line. At the
same time a load is placed across
the output of the console.

Remote Control

We needed someone in attend-
ance with the automation, and to
monitor police receivers for local
news. Since our studio is four miles
from the transmitter, the use of
“Combo” operators is out of the
question. With the engineer on
duty, this amounted to a two-man
operation. KWHK is directional
day and night, so remote control
for the transmitter was not an im-
mediate solution.

After some experimentation, we
found that the automation could be
controlled from the transmitter site
(Fig. 2). In addition, we can switch
the mobile units on the air, monitor
the various police receivers, and
monitor the receiver section of the
two-way base station—all on one
telephone pair. To communicate
with the mobile unit, we use a
“walkie-talkie” at the transmitter
coupled into a roof-mounted an-
tenna for improved range.

Two relays, CR1 and CR2 (Fig.
2) are wired through the remote
pair to the automation power sup-
ply. At the transmitter, cach line
of the pair is connected to ground
through a separate switch. When
the switches are closed the relay
coil circuits are completed at the
studio.

Using the “walkie-talkie” and by
monitoring the base station, we

now when the mobile newsman is
ready to go on the air with a re-
port. Then, we play an opening car-
tridge and actuate the first switch.
This energizes relay CR1. One set
of contacts places channel A in the

June, 1964

ready mode. Another set closes
latching relay CR3, disabling the
silent sensor, putting channel A in
the stop condition, and cancelling
all ready circuits except that for
cartridge machine A. (The music
tape completes a selection before
stopping.) Relay CR3 also fires
relays CR4 and CRS5 putting the
mobile unit into the automation
channel.

As the news broadcast ends, we
play a closing, and press the sec-
ond switch which energizes relay
CR2. One set of CR2 contacts
steps the automation system inio
the music mode. Another pair re-
sets CR3, making the silent sensor
operative, permitting the ready cir-
cuits to function, and switching
mobile and automation back to
their original mode.

To give the automation more
versatility and for the insertion of
Christmas music (and other special
programming), channels C and D
and the music channels were modi-
fied. The channel C and D ready
circuits (Fig. 3) are controlled by
spare relay contacts in their respec-
tive cartridge players. These are ac-
tuated by the auxiliary tone ampli-
fied from the spot tape. As the C
contacts close CR1 is held ener-

gized by means of n/c contacts the
channel D relay. This disables
channel C and completes the D
machine ready circuit. At the same
time relay CR3 switches music deck
number two to play the Christmas
music. When the tape has played
through and stopped, music deck
number one is reset. Then, car-
tridge machine D plays and the n/c
contacts on its relay open CRI;
this readies channel C. At the same
time the channel D n/o contacts
fire CR2, resetting music deck
number two. This flip-flop se-
quence can be set to normal with
switch 1, and the music insertion
can be defeated with switch num-
ber two.

As a quickie aid to our live an-
nounzers the audio from both mul-
tiple cartridge units is fed into the
control board. By means of two
push-buttons, he can play 48 spots
without moving from his chair or
touching a cartridge.

While still somewhat away from
the “true” sense of automation, we
at KWHK feel that we have gone
a great distance in that direction.
The circuits described in this ar-
ticle have helped to improve our
operation and produce a better
sound for our listeners. A

Fig. 3. Special music inserter circuit.
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WINTER-TO-SUMMER
CONDUCTIVITY EFFECTS

Most engineers living in the
Northern United States, and those
who have had occasion to perform
measurements of directional arrays
in this and similar geographic areas,
often find large variances in sig-
nal strength between monitor-point
readings taken during the winter
and those taken during the summer
at the same locations.

Why does this difference occur?
Almost all engineers agree it is due
to changes in soil cenductivity, But
that’s as far as they agree. Some
think the change is caused by tem-
perature, while others believe it is
a result of the water content in the
ground. And there are still others
who contend the change has to do
with air temperature and snow
depth.

This article is intended to help
the chief operator distinguish be-
tween a change in conductivity and
a variation in actual antenna radia-
tion. I will not try to settle the
argument as to what causes conduc-
tivity to change, but will indicate
steps to take if and when it does.

by Robert A. Jones, Consulting
Author, Consulting Radio Engineer,
La Grange, Hl. — How to distinguish
between shifts in antenna radiation
and the effect of changes in

soil conductivity,

Table 1. WIMS 265° Radial.

Distance Proof Reproof
in miles June January Ratio
0.2 800 mv/m 850 mv/m [.06
0.4 360 400 1.1
0.6 212 225 1.07
0.8 155 180 1.16
1.0 108 130 1.20
1.2 82 110 1.34
1.4 68 95 1.40
1.6 53 70 1.32
1.8 44 64 1.45
2.0 37 50 1.35
2.5 26 40 1.53
3.0 19 30 1.58
3.5 14 23 .65
4.0 I 19 1.73
4.5 8 15 1.88
5.0 7 12.5 1.78
5.5 6.1 I 1.80
6.0 5.0 9.1 1.82

High Conductivity

I had a good representative case
at WIMS in Michigan City, Ind., a
few years ago. Their 5000-watt di-
rectional antenna was tuned and
proved in June of the year. One of
the monitor points is at a bearing
of 265° True, only two miles from
the transmitter site. During the rest

Fig. 1. WIMS field intensity readings versus distance for June and January proofs.
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of that summer and into the fall the
weekly readings at this point were
quite steady, never exceeding the
FCC limit of 40 mv/m. The typical
reading was 37 mv/m. As October
came and went and November
began the weekly readings ap-
proached the limit. By December
we found the signal strength was
constantly exceeding the limit. It
was first assumed that a change in
radiation had occurred. However, a
careful check of all phase readings,
base currents, and current ratios
indicated that no shift in the actual
directional pattern had occurred.
By readjusting the phasor controls
we could bring the field intensity at
the 265° monitor point within lim-
its, but in so doing the phase and
current readings were caused to
deviate substantially from licensed
values. This proved that the an-
tenna pattern had not shifted.

By January it was impossible to
keep the field strength at the 265°
monitor point within limits; at times
it measured as high as 50 mv/m or
25% above the FCC limit. Ob-
viously something had to be done.
In order to analyze what was
wrong, 1 remeasured the first six
miles along this bearing at the same
locations we had used in June. The
readings and the ratio of winter to
summer values are tabulated in
Table 1.

From the data it is apparent that
the readings at each location had
increased in value. By plotting the
ratios on semi-log paper, as shown
in Fig. 1, it became evident that a
change in soil conductivity was the
cause. In this case the soil actually
measured higher in January. As a
result the field intensity measured
at our 265° monitor point in-
creased. It was not a case of the
directional antenna pattern shifting.

In Fig. 2 you will note as the

BROADCAST ENGINEERING
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distance increases, the slope of the
ratio curve increases also. If the
curve slopes downward, a drop in
soil conductivity is indicated. Fig. 3
illustrates several examples of what
can happen. As you can see, the
close-in readings most accurately
indicate whether a soil change or a
change in radiation has occurred.
This points to a good guide to keep
in mind when establishing monitor
points. Choose them as close as
possible to the transmitter site, tak-
ing lozal roads and other geograph-
ical features into consideration.
Monitor points close to the antenna
array are least affected by changes
in soil conductivity and will more
accurately reflect changes in radia-
tion. After all, this is the reason we
have monitor points.

Low Conductivity

1 encountered just the opposite
of the WIMS problem last year at
station WFRL in Freeport, Il
There we tuned and proved a 5000-
watt directional antenna in Decem-
ber. One of our three monitor
points was on the 245° radial. In
order to find a good obstruction-
free location, we selected a point
west of the city at a distance of
about 3.5 miles from the station.

When summer began intensity
was holding steady at monitor
points 1 and 2, but the reading at
3 decreased. At the same time, we
could detect no significant change
in any of the phase-angle readings,
or base-current values. These fac-
tors led us to believe the pattern
had not changed. Why, then, was
the third reading going down? By
August intensity at point 3 was only
half of what it had been in Decem-
ber. A series of readings at the
bearings of points 1 and 2 proved
that no changes in radiation or soil
conductivity had occurred in those
directions.

Checking further, we found an
interesting condition at 245°. Table
2 shows a tabulation of readings
ajong this radial comparing the
original December proof with the
August measurements. To our sur-
prise we found practically no
change in readings from December
to August between the antenna site
snd the Pecatonica River. But, on
the other side of the river we de-
tected bigger and bigger differences
between the two sets of readings

June, 1964

Fig. Z. Curve showing ratio or reproor on
WIMS 265°T radial to original readings.
(Fig. 4). The general relationship
of the WFRL site to the City and
the river is shown in Fig. 5.

Obviously the river is a geologi-
cal barrier which offers less attenu-
ation during the winter than it does
during the summer. The most sig-
nificant difference in the river dur-
ing the winter is the higher water
level. This and the freezing condi-
tions apparently create a conduc-
tivity break. This situation also ac-
counts for the seasonal effect on the
245° radial and the constancy of
the other two monitor points east of
the river.

The obvious solution to our
problem at WFRL was to establish
a new monitor point east of the
river. The chosen location could not
be affected by conductivity breaks
and would allow a more accurate
indication of changes in radiation.

Genercal Procedure

As a general rule, the first step
to take when all the monitor-point
readings shift at once, or as in the
case of WFRL where only one
point changed, is to remeasure as
many points within the first ten
miles from the site as you can. Most

Fig. 3. High and low conductivity curves,

important are those within the first
two miles, since the readings at
these locations tell most accurately
whether antenna radiation has
changed or a variation in soil con-
ductivity has occurred. Then, if the
cause is still not evident, plot the
ratios on semi-log paper and ana-
lyze the graph for a change in con-
ductivity. If you discover variations
in both conductivity and radiation
correct the tower radiation error
first.

In the event conductivity has
shifted downward and your moni-
tor-point reading is well below the
limit, as was the case at WFRL,
you have nothing to fear from the
FCC inspector. However, when
faced with high readings such as
those we encountered at WIMS you
can be in trouble if the inspector
shows up. I would suggest the fol-
lowing solution: Rerun a complete
radial out to 15 or 20 miles. Then
analyze the data to prove that the
unattenuated radiation specified in
your construction permit has not
been exceeded. File this new radial
and an appropriate tabulation of
data with the FCC; be sure to in-

@ Please turn to page 44

Fig. 4. WFRL field-intensity readings.
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MATCHING AND
ISOLATING PADS

by Joseph H. Dessen, Audio Design
Engineer, Blackwood Terrace, N. J,

— Part 2. Application of the design

formulas to the various networks

introduced last month,

20092 2000

(A) Unbalanced T.

100Q 100Q

100Q2 100
(B) Balanced H.

3120

3120
’ VWy
611Q—— %4‘22{2 70002
. T

Fig. 1. Corresponding six-decibe! loss symmetrical networks for 600-ohm systems.

In part 1 of this article (May,
’64), resistive networks for attenua-
tion and impedance matching in
audio systems were introduced. Sev-
eral applications were pointed out,
and circuit configurations with typi-
cal design formulas were shown.
This month, in part 2, we shall use
these design equations and employ
hyperbolic functions.

Symmetrical Pads

Let us discuss the use of design
equations for symmetrical-T pads
(shown in Figs. 2A and 2B of part
1). We will design three pads for
600 ohms. The first will have a loss
of 6 db, the second 10 db, and the
third 20 db. In each case the im-
pedance properties of the network
will be determined.

Resistance pads are not usually
designed for losses greater than 40
db because of the leakage effects at

200Q 200Q

6230 —— 8002 700Q
1
(A) 700-ohm termination.

ZA ZA
O——W A
7— %ZC 2R
o

.||}—

{B) Design parameters.

Fig. 2. Unbolanced-T pad configuration.
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the higher frequencies. Additional
attenuation may be obtained by
cascading two or more networks.

Six Decibel Loss

Table 1 gives the values of K in
terms of decibels. For the first pad
mentioned above, K is 1.995, or ap-
proximately 2, for a loss of 6 db
(see Fig. 2A of part 1). Thus:

2—1
ZA = 890 X = 200 ohms
241
and,
2 X 2
ZC = 600 X = 800 ohms
4—1

Design equations in terms of hy-
perbolic functions for the same net-
work were shown in Fig. 2B of part
1. Referring to Table 2 we see that
6 db is 0.6907 nepers (for simpli-
city of notation we shall use the
symbol, N), tanh N/2 is approxi-
mately 0.3323, and sinh N is 0.747.
Therefore:

ZA = Zj tanh N/Z

=600 X 0.3323 = 199.3, or 200 ohms
The T pad circuit is shown in Fig.
1A; while in Fig. 1B is the balanced
version, or H pad. Both networks
present a 6-db loss in a 600-ohm
system.

To obtain a balanced pad from
an unbalanced pad, we merely split
the resistance in the upper series
arms and insert half in each lower
arm. Completing the job, we pro-
duce a center ground by dividing
the 800-ohm resistance into two
400-ohm resistances, as shown in
Fig. 1B.

wwWwW americanradiohistorv com

Fig. 3. Ten-decibel T pad, 700-ohm load.

Now let’s determine the imped-
ance stabilizing, or isolating, prop-
erties of the 6-db pad. The same
network is shown again in Fig. 2A,
but this time with a 700-ohm ter-
mination resistance instead of 600
ohms. The change in input imped-
ance would then be a good indica-
tion of the isolation, and is:

ZC(ZA + ZR)
TZA 4+ IC + ZR

800(200 -+ 700)
200 + 800 -+ 700

Z=2ZA +

=200 + = 623 ohms

where Z, ZA, ZC, and ZR are shown in
Fig. 2B.

It is apparent from the above calcu-
lations that terminating the pad
with 700 ohms instead of 600 ohms
has increased the input impedance
from 600 to 623 ohms. This means
a difference in input impedance of
only 23 ohms for a change of 100
ohms in termination impedance.

4900 4900

— 6000 6000
60002 §1zm 6002

(A) Unbalanced.

2458 245Q
WV

~——-600Q — 60002
60.5Q

245Q 245Q

(B) Balanced H.

Fig. 4. Twenty-decibel symmetrical pads.
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587, 4Q — 121 SHORT
% i
(A) Ot:puf shorted.

490Q 490Q

(8) Ot;fpuf open.

Fig. 5. A twenty-decibel loss network.

Ten Decibel Loss

The second pad mentioned ear-
lier was to have a loss of 10 db.
From Table | we find K is 3.162
and apply the formulas:

3.162 — 1
ZA = 600 X ————— = 312 ohms
3.162 + 1
and,
6.32
ZC = 600 X —— = 422 chms
9

To derive the same network in hy-
perbolic form, we find from Table
2 that 10 db is approximately 1.512
nepers. Applying this value in the
same equation as used in the first
example:

ZA = 600 X 0.5195 = 312 ohms
and,

600
2C = —— = 422 ohms
1.423

As before, to determine the iso-
lating properties of the network a
termination other than 600 ohms is
substituted in the formula. The un-
balanced T pad terminated in 700
ohms instead of 600 ohms is shown
in Fig. 3. The input impedance is:

422(312 -+ 700)

z =312 +

312 + 422 + 700
= approx. 611 ohms

Table 1. Values of K in Terms of db's.

b K=l @ K=t
1, 1,

0.5 1.059 8.0 2.512
1.0 1.122 9.0 2.818
2.0 1.259 10.0 3.162
3.0 1.413 15.0 5.623
4.0 1.585 20.0 10.000
5.0 1.778 25.0 17.780
6.0 1.995 30.0 31,620
7.0 2.239 35.0 546.230
40.0 100.00

Note the 10-db pad shows better
impedance stability than the 6-db
pad did. The former had a imped-
ance change of 11 ohms as com-
pared to the 23 ohms of the 6-db
circuit, with the same 700-ohm ter-
mination for each.

Twenty Decibel Loss

Now let’s proceed to the third
network which is to be designed for
a loss of 20 db. In this case K in
Table 1 is 10. From the design
equations:

9
ZA = 600 X — = 490 ohms
11
and,
20
2C = 600 X — = 121 ohms
99

Once again, referring to Table 2
we find that 20 db is equal to
2.3025 nepers, tanh N/2 is 0.8181,
and sinh N is 4.95. Then:

ZA = 600 X 0.8181 = 490 ohms

and,

600
ZC = —— = 121 ohms
4.95

The two completed pads are shown
in Fig. 4.

To compare characteristics with
the other pads, we shall once again
calculate the input impedance
change that results from a variation
in termination. With 700 ohms

6002

6002 6002

600Q 600 600
6002 600Q

{A) Unbalanced T.

3009

(B) Balanced H.

Fig. 6. Two six-decibel bridged networks.

across the output end of the 20-db
pad, the input impedance is found
by:

121(490 4 700)

Z —4%0 4 —
121 + 490 4+ 700

= 599.8 ohms

The change of input impedance in
this case is oniy 0.2 ohms for a
variation of 100 ohms in the ter-
minating load. Therefore, it is evi-
dent that as the attenuation pre-

@ Please turn to page 38

Table 2. Relation of Decibels to N, Sinh N, Cosh N, Tanh N, and Tanh N/2.

db N Sinh N Cosh N Tanh N Tanh N/2
0.5 0.0575% 0.575¢9 1.00166 0.5750 0.02877
1.0 0.11513 0.1153 1.0066 0.11463 0.05750
2.0 0.23026 0.2323 1.026 0.22627 0.11463
3.0 0.34539 0.3523 1.0602 0.33228 0.17100
4.0 0.46052 0.4769 1.1079 0.43051 0.22627
5.0 0.57565 0.6079 1.1703 0.5195 0.28013
6.0 0.69078 0.7470 1.2482 0.59848 0.33228
7.0 0.80591 0.8960 1.3427 0.66732 0.38246
8.0 0.92103 1.0568 1.4550 0.72639 0.43051
9.0 1.03616 1.2317 1.5865 0.77637 0.47622
10.0 1.15129 1.4230 1.7392 0.81818 0.51950
15.0 1.72694 2.722 2.9006 0.93869 0.69804
20.0 2.30259 4.9500 5.0500 0.98020 0.81818
30.0 3.45388 15.795 15.827 0.99800 0.938469
40.0 4.60517 49.995 50.005 0.99980 0.98020

June, 1964
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June, 1964

We interrupt this magazine to bring you ...

Late Bulletin from Washington

by Howard T. Head

AM Freeze To Be Lifted

The Commission's staff has been hard at work studying various technical
proposals for a lifting of the 'freeze' on acceptance of applications
for new standard-broadcast (AM) stations, Chairman Henry has announced
his intention of ending the freeze in June, and the staff is making
every effort to meet this deadline.

When the freeze was imposed some two years ago, the Commission proposed
new engineering rules to be employed in allocating any new AM stations.
Present indications are that these or similar rules, which will greatly
restrict the availability of new AM grants, will be adopted. The Com-
mission's new procedures are almost certain’to emphasize service to
areas which now receive little or no broadcast service.

FM Harmonic Interference

The increase in pace of new FM station construction (there are now
almost 1200 FM stations on the air in the United States) is giving rise
to an increasing number of complaints of interference caused by FM sig-
nals to the reception of television stations. The problem arises
because the FM band (88 mec - 108 mc), and the upper VHF television band
(channels 7-13, 174 mc - 216 mc) are in almost exact second harmonic
relationship. In some instances, FM stations have been found to actually
radiate sufficient second harmonic energy to interfere with television
reception on the high VHF channels. More commonly, however, the inter-
ference is caused by the FM signal overloading the input stage of the
television receiver, generating harmonics in the process. The problem
is especially serious in fringe areas where television signals are weak
and the use of booster amplifiers is common,

At one time, the Commission endeavored to avoid FM assignments in areas
where harmonic relationships to television service might cause trouble.
When the new FM Table of Assignments was adopted, however, the new
channel allocations ignored possible harmonic interference, with the
resulting rash of complaints, In one large midwestern city, inter-
ference was so severe that complaints shut down a new FM station which
had been on the air for less than 24 hours. Fortunately, a substitute
channel was gquickly found for the FM station., The Commission is looking
into ways of solving the problem, but only on the basis of individual
situations. There are no prospects at present for a general FM or tele-
vision re-allocation to eliminate or minimize the existing conflicts,
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Monitors for FM Stereo

The Commission has invited comments on proposed new rules which would
require FM stations transmitting stereo, multiplex, or both, to employ
type-approved frequency and modulation monitors to assure that the
stereo or multiplex operation complies in all respects with FM Tech-
nical Standards. The proposed rules, which would become effective
January 1, 1965, would require performance exceeding that now pro-
vided by any monitors presently on the market. Hopes are that the
Commission's proposal may be relaxed somewhat when the final rules are
adopted, Leading manufacturers believe that little if any performance
upgrading of existing monitors will be required,

TV and Land-Mobile Sharing

The Commission has proposed a comprehensive study of technical measures
that might be undertaken to make additional channels available for both
base and mobile stations in the land mobile services. This category
embraces fire, police, industrial, taxicab, and many other services
employing mobile transmitters,

This study is to include an investigation of the feasibility of sharing
the VHF television spectrum (54 mc - 88 mc, 174 mc - 216 mc) with the
land mobile services. The Commission has already released some studies
which show serious problems of interference from the land mobile ser-
vices to television reception. However, further investigations are to
be made, looking into such matters as technical limitations which might
be imposed, time and geographical sharing, possible ionospheric inter~
ference in the 54 mc - 88 mc band, and restriction of operation to
mobile units only, with base stations being excluded from the television
bands.

Howard T, Head.,..in Washington
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THE HOUSE THAT TAPE BUILT!

Complete facilities to manufacture the tape you can depend on completely!

Out of sheer necessity, RCA Red Seal
Magnetic Tape was born! When record-
ing the world's greatest artists, RCA
Victor recording engineers had to be
positive beyond a doubt that every inch
of master recording tape would deliver
the ultimate in quality performance.
Working with RCA Sound Engineers,they
developed RCA Red Seal Tape with the

June, 1964

exacting specifications required for their
own use. Today it is available to you.

At 6800 East 30th St., Indianapolis,
Ind., one of the most modern tape plants
in the country houses complete facilities
for the manufacture of Red Seal tape.
From the time raw materials reach the
factory until they emerge as finished
tape, every step is minutely checked.

Quality control tests are rigid. Everyinch
of tape must live up to tough mechani-
cal tests—have the same magnetic prop-
erties and the same recording-bias char-
acteristic. Here's tape you can depend
on completely — try RCA Red Seal Tape
once—you'll never use any other tape!

THE MOST TRUSTED NAME IN SOUND
RADIO CORPORATION OF AMERICA

25
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SOLID-STATE CHOPPER FOR
MODULATION CHECKS

Every television station must
have a means of checking video
modulation. The mechanical chop-
pers usually employed to establish
a zero voltage, or 100% modula-
tion reference, have certain inherent
disadvantages. The pulse, or pulses,

of white reference tear the picture

making it difficult to monitor the
feed visually while the chopper is
in operation. Even if a phased,
synchronous device is used, the
pulse may be too wide to be kept
within the vertical blanking inter-
val. To overcome these limitations
and permit continuous observation
of modulation level, we have de-

by Robert L. Zuelsdorf, Assistant
Supervisor of Engineering, WKOW-TV,

Madison, Wisc. — This transistorized

Sk i

Fig. 1. Completed solld-stafe‘chopper.
signed a solid state chopper (Fig. 1).
Circuit Operation

The chopper produces a 100-
microsccond reference pulse ap-
proximately three lines prior to end
of vertical blanking. This pulse is

chopper provides a means for checking
video modulation without picture tearing.

wide enough to permit easy obser-
vation, yet not so wide as to ad-
versely affect monitor' synchroniza-
tion. Since the pulse occurs during
vertical blanking time it is not visi-
ble on scanned-out monitors and
shows only as a white line at the
top of underscanned monitors.

The chopper could be triggered
directly from the station’s vertical
drive if local video sources were
used exclusively. However, this
method would not provide the
proper phasing when remote signal
sources such as network or video
tape are used—the reference pulse
would drift through the picture.

o
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Fig. 2. Complete circuit of the solid-state chopper with waveforms of each stage for checi(ing 6pérqtioh after installation.
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MONITOR
AUDIO LEVELS
AUTOMATICALLY

SMODEL N B ot
AUTOMATIC LiNE
PROGRAM ALARM -

BrécRse:

Feioin

~' { i
e TRANSISTORIZED
e COMPACT
e ACCURATE
e TROUBLE FREE
e RELIABLE

We Guarantee it for 5 Years

TREPAC MODEL 553 T/C AUTOMATIC PROGRAM
ALARM senses variations of signal level, and pro-
vides automatic control of alarm or other assoc-
iated equipment. It eliminates the need for con-
tinuous personal attention. The unit is activated
whenever line program audio level deteriorates
below a preset threshold.

The output power “switches” either off or on as
desired when audio level drops for a specific
length of time. in the absence of a signal, the
unit will “switch™ off after a fixed duration. When-
ever audio programming returns to its nominal
level, the output control “switches” on. Al
“switching” is done automatically.

Accurate time control predetermines wide range
of timing intervals available. The time duration
{or delay) is adjustable from 0.1 seconds to as
long as 30 minutes, depending on the application.
There are a lot more features that make the
compact 553 T/C Automatic Line Program Alarm
valuable in many audio meonitoring and control
applications. Take advantage of our free trial
offer to check out the 553 T/C in your circuits.

_ WITHOUT OBLIGATION

Write vtoﬂ‘a)}: for more information about the 553
T/Cand how youw may oblain:a unit for'free
-evaluation: on your ‘audio fipes. - Lo

'TREPAC|

®

TREPAC CORPORATION of AMERICA

30 W.HAMILTON AVE. ENGLEWOOD, N. J.
Phone: (201) 547-3810 TWX: 567-4977

Solid State Electronics for Telecommunications

Circle Htem 39 on Tech Data Card
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Therefore, it is necessary to derive
the timing information from the
transmitter signal to keep the pulse
in proper phase. To accomplish
this, sync is stripped from the video
and the integrated vertical sync
pulse is used to trigger the chopper.

In operation, the monitor diode
output of about 1-volt peak to peak
is looped through the chopper in-
put. Transistor Q1, an emitter fol-
lower (Fig. 2), presents a high input
impedance to the video signal while
driving the sync separator. In the
next stage, Q2 is driven to satura-
tion by the negative-going sync
pulses. The discharge of C2 through
R5 cuts the stage off slightly below
blanking level, thus producing posi-
tive-going sync pulses at the collec-
tor. The RC integrator network
which follows provides a .5-volt
sawtooth pulse corresponding to
the vertical sync. After the saw-
tooth is shaped into a squarewave
by Q3, it has a rise time suitable
for forming a trigger pulse. The
short time-constant of C6 and R10
differentiates the squarewave while
D1 eliminates the positive spike
and applies a negative trigger to Q4.

Delay multivibrator Q4-Q5 pro-
duces a pulse of about 750 micro-
seconds duration. This twelve-line
delay is used to place the reference
pulse on the vertical back porch.
The delay waveform is differenti-
ated and the negative spike pro-
duced by its trailing edge is used to
trigger pulse multivibrator Q6-Q7.
The 100-microsecond pulse thus
generated is used to drive QS, the
chopper transistor. This final stage
is cut off between pulses and ap-
pears as an open circuit to the
video. When the negative pulse is
applied to the base, the stage is
driven to saturation, and video is
shorted to ground through the low
saturation resistance of Q8.

Cutoff bias is applied to the mul-
tivibrators and to Q8 from the
4-volt line. This assures adequate
performance with respect to tem-
perature and insures that the chop-
per transistor will be completely cut
off between pulses.

Half-wave rectification was
deemed adequate for the power
supply. The negative 6-volt and
positive 4-volt supplies have drains
of only 40 ma and 20 ma, respec-
tively. The relatively large capaci-
tances of the filters give sufficient

of . ..

A Preview

Next Month
INTERNATIONAL

with:

ISSUE

WORLD’S FAIR SECTION

A roundup of exhibits and displays
pertaining to broadcasting and recording.

EVOLUTION OF TELEVISION

A chronicle of the early years of
television broadcasting in Canada.

A NEW APPROACH TO
CONTROL ROOM DESIGN

Planning facilities to meet the needs
of announcers and operators for con-
venience and efficiency.

LINE VOLTAGE REGULATION
FOR BROADCAST STATIONS
Case history of one station's
experience in eliminating line

fluctuations.

Plus — Several other features on
domestic and international broad-
casting; Engineers' Exchange, Wash-
ington Bulletin, News, Products, Tech
Data, and many more.

You Can Reserve Your Issues Now! Just
fill out and send in the handy subscription
card bound in this issue. {You'll receive
the Broadcast Engineers' Maintenance

Guide as a bonus.)
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new camerad

for Tektronix Oscilloscopes
Type C-27

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

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

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

Includes /1.9 lens with 1:0.85 object-to-image
ratio, cable release, direct binocular viewing PIUS
system with removable viewing tunnel, and

Polaroid* Land Pack Film Back, using Type 107 ] COMPONENT INTERCHANGEABILITY . . . with C-27 Camera
black and white film or Type 108 color film. .

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

Type RM527 Waveform Monitor. Anothermount-  fj|m attachment, other accessories.
ing bezel adapts 'C-27 Camera to most other

oscilloscopes. Bezels available separately $15.
027 CAMERA . .~ . o, $420 .CALL YOUR TEKTRONIX FIELD ENGINEER FOR
U. S. Sales Prices f.0.b. Beaverton, Oregon A DEMONSTRAT'ON OF THE C-27 CAMERA.

* ®py Polaroid Corporation

P.0.B0X 500 + BEAVERTON, OREGON 97005 - Phone: (Area Code 503) Mitchell 4-0161 - Telex: 036-691

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

TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory
Tektronix Australia Ply., Ltd., Melbourne; Sydney « Tektronix Canada Ltd., Montreal; Toronto
Tektronix International A.G., Zug, Switzerland « Tekironix Ltd., Guernsey, C.{. » Tekironix U. K. Ltd., Harpenden, Herts
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Are you losing advertisers because
you don’t have the loudest signal
in your area? Are they going to
other stations because you don’t
have the “BIG VOICE?” Only
DYNAMIC DIMENSION Control
Equipment by FAIRCHILD, indi-
vidually or integrated, can pro-
vide you with an easy-to-listen-to
“BIG VOICE” —the loudest and
cleanest signal in your area!

FAIRCHILD DYNALIZER
Model 673

The newest approach for
the creation of “apparent
loudness”—the Dynalizer
is an automatic dynamic
audio spectrum equal-

jzer which redistributes frequency response of
the channel to compensate for listening response
curves as developed by Fletcher-Munson. Adds
fullness and body to program material. Completely
automatic with flexible controls. Easily integrated
into existing equipment,

FAIRCHILD CONAX
Model 602

= The world-acknow!-
* edged device that
- eliminates distortion
. problems caused by
’ pre-emphasis curves. Allows
higher average program levels through
inaudible control of high frequencies. Invaluable
in FM broadcast and disc recording. Efiminates
stereo splatter problems in multiplex channels.

Ceenare

FAIRCHILD LIMITER
Model 670

Fast attack stereo U
limiter (50 micro-
seconds) with low
distortion and ab-
sence of thumps.
Sum and ditference
limiting position
eliminates floating
stereo image, de-
spite amount of limiting used

one of the two channels, Also includes regular
channel A and B limiting. Dual controls and dual
meters provided, Now used throughout the world
in recording studios, (Mono mode! available).

Write to Fairchild — the pacemaker in profes-
sional audio products — for complete details.

FAIRCHILD

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

by Al Robertson, WLBZ,
Bangor, Maine

We use 3%- and 5% -minute
cartridges with a number of com-
mercial or public service messages
in sequence. We ran into occasional
trouble when a cartridge tape
stopped in the middle of a com-
mercial we were transferring to it
due to timing mistakes on the part
of the operator. This made it neces-
sary to redo the whole tape.

Solving the problem was simplic-
ity itself. We wired a clock across
the motor on our cartridge machine.
The clock runs only when the tape
is moving across the heads and pro-
vides a very accurate check of
elapsed time and time remaining on
the cartridge. On our regular reel-
to-reel tape machines, the clock is
also wired across the motor, since
these machines are run remotely by
starting and stopping the motor.

In all cases, the power to run the
clock is wired to a keyed plug on
the chassis to prevent accidental use
of the plug for connecting devices
other than the clock.

TONE
CONTROL
FROM 10
6SF5 6SN7
PLATE s SRID

V149
MASTER VOLUME

Tape Inputs via Spare
Mixer

by Nelson Rupard, KIND,
Independence, Kansas.

Faced with a need for additional
console tape inputs (a common
dilemma), and with our limited
budget in mind, we achieved satis-
factory results by modifying a sur-
plus amplifier. The unit is a David

wwWwW americanradiohistorv com

Bogen HOL program mixer which
has four high impedance channels
and a low impedance output.

To obtain tape head equalization
on all four high-gain inputs, a .47
mfd capacitor was substituted for
the .002 in the tone control circuit.
A single-pole double throw switch
was installed on the back of each
volume control to permit connect-
ing any channel to a cue buss (and
separate cue amplifier). This ar-
rangement allows the operator to
monitor and cue any combination
of channels while any other group
is on the air.

The converted mixer was re-
mounted on a 7” by 19” standard
rack panel, and the four outputs
fed to a single console input.

With this installation, we have
gained four individually controlled
tape deck inputs by using only one
console channel. The unit is com-
pact, serviceable, and represents a
considerable saving over the cost
of individual tape amplifiers. Sim-
ilar modifications can, of course, be
made with other program mixers. A

MARKETING
OPPORTUNITIES

Closed Circuit TV Sales

Sales to industrial and educational users of video
recording equipment. Preferred background will in-
clude several years of broadcast or closed circuit
TV experience, including thorough familiarity with
all television studio egquipment. Candidates’ back-
ground must include heavy emphasis on video sys-
tem capability.

Video Product Manager

Specific duties include preparation of the market
plan, responsibility for development timetable, prod-
uct cost and inventories, achievement of projected
billings, and support of domestic and international
sales forces. Reguires B.S.E.E. and five years en-
gineering and marketing experience.

Sales Training Specialist

Sales training on magnetic tape recorders, with
emphasis on professional audio equipment, Field
sales experience and college education highly de-
sirable.

Kindly submit a detailed resume in confidence
to C. R. Moody, Employment Manager.

AMPEX CORPORATION

401 Broadway
Redwood City, California

An Equal Opportunity Employer
=
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PHASE CANCELLATION OF
STEREQ SIGNALS FROM
MONO-PLAYED TAPES

ANGLE
'ENDICULAR

NGOLE

Fig. 1. Displacement of gap from true
perpendicular to direction of tape travel.

This article is intended to fill a
gap in data on a much talked about
problem that occurs at recording
studios and stations transmitting
stereo. The problem is essentially:
Why do the midrange frequencies
disappear from stereo recordings
when the left and right signals are
tied together for mono transmis-
sion? Station engineers receive calls
from the mono receiver audience,
while recording engineers go nuts
trying to make a master tape for
the mono pressing of a stereo re-
cording.

I would like to suggest the cause
of this problem and propose a so-
lution that varies in complexity ac-
cording to the equipment involved.

The cause of the phase cancella-
tion problem is displacement of re-
cording and/or playback head gaps.

0 CHAN. 1 ON TAPE

SN \
(P4 /360 \ CHAN, 2 O
N

LAYBACK
0 180"

0 IAYBACK

by Roy Trumbull, Chief Engineer,
KBRG, San Francisco, Calif. —

Discussion of the causes of mid-range

frequency cancellation in playing back

Proper tape head design requires
correct azimuth alignment to occur
when the gaps are perpendicular to
the direction of tape travel. We all
know that this is seldom the case,
since most tape heads must be
skewed slightly for optimum azi-
muth alignment (Fig. 2). This is
fine for mono recording but unac-
ceptable for stereo. If the aligned
position of one gap in a stacked
head is displaced from that of the
other gap by as little as .00075”,
the entire mid-range of recorded
frequencies may be lost when
played in mono mode.

I have chosen a displacement of
.00075” because it serves to illus-
trate why only the middle frequen-
cies are affectcd by this problem.
The amount of tape used to record
one cycle of a 10,000 cps tone at
74 ips is .00075; this segment
passes the gap in 0.1 millisecond.
The time for one cycle of 5000 cps
is 0.2 milliseconds. Thus, the gap
displacement would cause a 180°
phase relationship of the two gap
signals (Fig. 2). If the signals are
combined, as in mono operation,
the 5000 cps would be cancelled
and frequencies on either side of 5
ke would be attenuated. The result
is mid-range loss.

Gap displacement has little ef-
fect at 1 ke since the time required
for recording one cycle is one milli-

APL

AP

A0 TACK
e e
AT 10ke
[u} 2 FROM
Plov uACK HEAD

Fig. 2. Relation of 5-kc stereo signals.
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Fig. 3. Relation of 10.k¢ stereo signols.
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stereo tapes monaurally.

second. At 10 kc the displacement
causes a shift of 360°, so there is
no cancellation there and only er-
ratic cancellation at frequencies be-
yond (Fig. 3).

Now, what can be done about
this problem? An entirely new
alignment procedure must be adopt-
ed. The main items needed are a
standard full-track alignment tape
and an oscilloscope that is flat from
at least 400 cps to 15 kc. If you
have been using a meter during
alignment you may continue to do
so, but the scope is essential.

1. Connect the outputs of chan-
nels one and two together and ap-
ply them to the vertical input of
the scope (Fig. 4).

2. Start the alignment tape. The
first tone is 10,000 cps for azimuth
alignment. Adjust the playback
head for a maximum amplitude of
the scope display.

3. Next are a series of tones for
response check: 10 ke, 7.5 ke, 5 ke,
2.5 ke, 1 ke, and down to 50 cps.
Watch the scope display for a can-
cellation at 7.5 and 5 kc. Align the
head for maximum amplitude at the
frequency that shows the greatest
cancellation.

4, Now go back to 10 kc and see
how much the last adjustment has
affected the high frequency ampli-
tude—in some cases 10 kc will be
sharply attentuated. Try to work
out a compromise alignment be-
tween the two frequencies. (If a
compromise shows no improve-
ment, you are sharing a problem
with many people who own stereo
recorders encompassing a great
price range.)

5. Remove the alignment tape and
place a reel of blank tape on the
recorder.

6. Connect an audio generator to
the input of both channels and

BROADCAST ENGINEERING
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L ]
SAMS TECHNICAL BOOKS

of special interest to Broadcast Engineers

—P

LICENSE AND REFERENCE HANDBOOKS

by Edward M. Noll

Second-Class Radiotelephone License Handbook
New Printing! Now contains study material needed to pass the
3rd-CLASS BROADCAST ENDORSEMENT EXAM (Ele-
ment 9). Also includes all the Q & A material, plus compre-
hensive study and reference sections, needed to pass the 2nd-
Class exam on Flements 1, 2, and 3. 288 pages.

Order QAN-1, only ...... .. ... ... .. . . coiiuio... $3.95

First-Class Radiotelephone License Handbook
An authoritative reference no station engineer should be with-
out! Includes ALL the Q & A's (nearly 300) on Element
4, plus 12 comprehensive text sections on duties and license
requirements, microphones, record and tape machines, studio
and control-room facilities, AM transmitters and antenna
systems, FM transmitters, monitor and test equipment, proof-
of-performance measurements, and television broadcasting.
New Printing contains Appendices on FM-Stereo broadcasting.
320 pages.

Order BON-Lyonly ...... .ot $4.95

BROADCAST ENGINEERING NOTEBOOKS

by Harold E. Ennes

Vol. 4: Television Systems Maintenance
Complete coverage on servicing procedures for everything from
the switcher input to the antenna. Includes pulse generation
and distribution equipment, diplexed sound STL’s, and the
complete transmitter. 288 pages, fully illustrated.

Order BEN-4, only ........ ... .. ... ... . .. .. .... $5.95

Vol. 3: AM-FM Broadcast Maintenance
A comprehensive guide on the maintenance and repair of
AM-FM broadcast equipment. Combines theory, principles,
and practices to provide one of the most valuable reference
handbooks for broadcast engineers. Essential data on toth
studio and transmitter equipment includes proof-of-perform-
ance procedures and troubleshooting techniques. 256 pages.
Order BEN-3,0only ....... . i, $5.95

Vol. 2: AM-FM Broadcast Operations

The latest work on the subject, providing thorough coverage
of studio and transmitter operations. Designed to serve as a
reference handbook for station operators, particularly those
required by the FCC to pass the Broadcast Endorsement exam.
Much of the content is practically oriented, including sections
on recording, live shows, special events, music pickups, trans-
mitter operator’s duties, monitors, SCA, multiplexing, and FCC
Rules most important to broadcast operator responsibilities.
256 pages.

Order BEN-2,0nly ... ..o, $5.95

Vol. 1: Television Tape Fundamentals
The most complete and up-to-date text on the subject! Covers
rotating-head theory, system requirements, video signal process-
ing, servo systems, video tape equipment operation and main-
tenance. 288 pages.
Order BEN-1,0only ......... . 0ttt $5.95

ORDER ON APPROVAL ¢ FULL RETURN PRIVILEGE

Howard W. Sams & Co., Inc., Dept. 664
4300 W. 62nd St., Indianapolis, Ind. 46206
Please send me the following books:

|

]

| |
| |
: [
| 00 QAN-1 [ BEN-3 [1 FREE 1964 BooXlist {
| OO BON-1 0 BEN-2 O BILL ME (I pay postage) |
| [ BEN-4 ] BEN-1 Os. . . enclosed. Send Postpaid. |
| |
I ONAMIC. |
i |
: AQAIESS. ... ..o |
| City....... State.................................... Zip ... .. }
S |
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Winter to Summer
(Continued from page 13)

MR RL

Fig. 5. Relation of WFRL site to the city.

clude a request for a new field in-
tensity limit at the monitor point to
allow for the change in soil con-
ductivity. I also suggest that you
send a ratio analysis (on semi-log-
graph paper) to substantiate the
change in conductivity.

Conclusion

In summary: Soil conductivity in
all areas, particularly the colder
northern states, will vary from sea-
son to season and from year to
year. As the conductivity varies it
will cause the measured field inten-
sity at a given location to change.
When you notice the signal at any
of your monitor points shifting sea-
sonally without an accompanying
change in base currents or phase
angles, it’s a safe bet you're a victim
of soil conductivity variations. If so,
try analyzing sufficient field meas-
urements by the ratio method to
isolate the problem. If at this stage
you are still in doubt as to whether
radiation shifts or soil conductivity
changes have taken place, it might
not be a bad idea to call your sta-
tion’s consulting engineer. He prob-
ably has had experience in similar
cases and can provide first-hand
help in solving your troubles with
changing soil conductivity. A

Table 2. WFRL 245° Radial.

Location Proof  Reproof

Number December August Distance
709 80mv/m 80mv/m 0.9 miles
7010 69 70 [N

713 65 65 1.3

715 59 60 1.8

718 57 55 1.8

720 39 33 2.0

721 39 27.5 2.3

722 26 20 2.6

723 15.5 11 3.1

724 (mntr.pt.) 16 8.0 3.5

725 8.8 5.1 5.8

BROADCAST ENGINEERING
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transportation terminals and sight-seeing
attractions. The authoritative World’s
Fair Map is available with Eveready
photo, transistor, instrument and alka-
line batteries, as well as the No. 65
“Eveready” Magnet Utility Lite.

Educational Television Center

Brooklyn College has dedicated one of
the most modern and complete educa-
tional television production centers in
the Northwestern United States. Cere-
monies were attended by leading educa-
tors and broadcasters, Brooklyn College
president Harry D. Gideonse pointed out
that in addition to preparing instruc-
tional tapes to be used in classrooms,
the center will be a significant source of
programs for metropolitan viewers, and
will help to supply trained personnel for
the television industry. The main address
was delivered by President Donald H.
McGannon of Westinghouse Broadcast-
ing Co. who challenged Brooklyn Col-
IS lege and all educators to play an active
BT role in the development of American
| . television, urging that programs be de-
‘ veloped that adapt to the medium the

e contributions of great scholars. The tele-
World’s Fair Map vision center includes two studios, the

e I B <

[ P

A Rand-McNally World’s Fair map in full-color has been anmounced as a free offer larger of which has over 2000 square
with Eveready flashlights and battery products by Uniom Carbide’s Consumer Prod- feet floor space and a complete com-
ucts Div. The handsome 2’ x 1¥%2" x 9” map, which folds to pocket size, shows in plement of broadcast equipment. Studio-
detail all exhibits and lists major exhibitors with numbers indicating their locations. quality cameras, special effects genera-
Parking areas, waterways, restaurants, transportation, and lake amusement area tor, and video tape recorders will make
pavilions are included. On the reverse side is a street map of New York City with it possible for Brooklyn College to pre-
transit facilities, parks, public buildings, churches, TV studios, stores, theaters, hotels, pare programs for all purposes.

IMPROVE
FRINGE

AREA
SIGNAL

EMT-140 REVERBERATION UNIT

e Adds redundancy to audio signal for denser amplitude e Decay time: 0.5 to 5.0 seconds e Input and out-
modulation e Most natural sounding reverberation ® put: Line level, balanced e Write for detailed in-
Tensioned steel plate produces high spectral energy formation available upon letterhead request only.

distribution ¢ Time proven world-wide standard of the

phonograph record industry e FM stereocasters can add G o I H A M
stereo dimension to mono program soutces usingstereo AU DI O CORPORATION
version e No tape loops, no heads to wear out, no motors. 2 WEST 46 STREET, NEW YORK, N.Y, 10036 * 212-C0-5-4111

Circle ltem 40 on Tech Data Card

June, 1964 45
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Phenolic Jack Panels

Two phenolic jack panel series have been introduced by Switcheraft, Inc. They are
molded of solid phenolic and reinforced with steel to provide maximum rigidity
and strength. Both series are designed to fit a 19” relay rack and are ideal for
broadcast applications. Series 1400 supports 26 jacks in a single row and is available
with “T-Jax,” long frame telephone jacks, mounted on the panel. Jack “ground-lugs”
can be offset to provide easy tying together of ground terminals. Series 1500 accom-
modates 26 jacks in a single row and is available with “MT-Jax,” military phone
jacks, already mounted. Each series features one designation strip for identification

purposes.

Circle 1tem 42 on Tech Data Card

Storage Case for Video Tape
The 3M Co. has developed a new plas-
tic shipping and storage case for 102"
and 1212” reels of “Scotch” video tape
and has announced cost-sharing plans
on video tape storage equipment. In-

THE Volkswagen
OF STEREO CONSOLES

" AS-100
$525.00

« COMPACT
« ECONOMICAL

* A MASTERPIECE
OF ENGINEERING!

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

SPARKRTA

ELECTRONIC CORPORATION
6450 Freeport Blvd.
Sacramento, Calif

Circle Item 33 on Tech Data Card

48

terior pressure pads prevent movement
of the reel and keep it from touching
the sides of the case. A two-position
lock is provided for shipping or tempo-
rary use and a plastic sponge seal keeps
tape and reel dustfree. The case is bright
blue for easy spotting at shipping termi-
nals, stands on end for storage, and has
a carrying handle. 3M said the new
cases are available with tape at no in-
crease in price over the old-style fiber
case or separately for $9.50 each in
quantities of six or more.
Circle ltem 43 on Tech Data Card

Parametric Amplifier Developed

PERA (Production Engineering Research
Association of Great Britain) has de-
veloped a new type of parametric ampli-
fier for use on the VHF and UHF
bands. Parametric amplifiers are used in
television link networks and in satellite
communications to amplify weak signals.
Since they add very little noise, they
enable even extremely weak signals from
distant transmitters to be heard without
difficulty in the receiver. The PERA
amplifier uses a computer diode for the
parametric device and a new type of

wwWwW americanradiohistorv com

transistor for the pump source. Instead
of the distributed circuit normally used,
a lumped circuit has been developed.
Operating in the nondegenerative mode,
excellent results have been obtained on
the 145-mc communication band where
measured performance has shown that
the internal noise factor does not exceed
1 db over a 2-mc bandwidth with a gain
factor of 17 db. Experiments have shown
that a very low noise factor can be

obtained at television frequencies.
Circle Item 44 on Tech Data Card

Dynamic Lavalier Microphone

An ultra-slim, 34” diameter, dynamic
lavalier microphone is available from
Shure Brothers, Inc. The Model 570 is
specially designed to meet the critical
requirements of professional studio and
broadcast use. Only 2¥” long and
weighing 2 oz., the microphone features
a response characteristic tailored for
clean, natural reproduction, while mini-
mizing mechanical and handling noises
inherent in lavalier applications. Fre-
quency response is from 50 to 12,000
cps with a rising characteristic at 6000
cps. The EIA microphone sensitivity
rating is —152 db. Complete with a
“Flex-Grip” lavalier assembly, cord-re-
taining belt clip, and 30" of cable, the
unit is priced at $57.00.
Circle ltem 45 on Tech Data Card

Klystron for UHF Television
In anticipation of the recent FCC rul-
ings fostering the growth of UHF TV
and the resultant large market for UHF
transmitters, Amperex Electronic Corp.

BROADCAST ENGINEERING
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is marketing an air cooled, long life,
power glystron that is rated at 11 kw
sync power output. Because of its in-
novations, this klystron can simplify the
design of UHF television transmitters.
Designated the YKI1001, it is the first
UHF power klystron to employ perma-
nent-magnet focusing and air cooling;
it is warranted fo 5000 hours and can
even be mounted outdoors on a TV
antenna tower. The YKI1001 is a cer-
amic-and-metal, four-cavity klystron, de-
signed especially for UHF television
broadcasting.
Circle item 46 on Tech Data Card

Automadtic Tape Recorder
Freeman Electronics has introduced the
Model 200-DPA fully automatic deck

- SUPPLIERS of
RYSSCO auaLiTY
' QRK
PROFESSIONAL TURNTABLES

® Quality

¢ Continuous
Performance

® Simplicity

12 inch *34.95
16 inch $36.95 .

 Model 607

Rl :
GONCERTONE tape recorders

Full track --or Stereo
Width 19" for rack mounting - also portabie
Professional hroadcast quality.

Send for prices and literature.

STANDFORD-OMEGA
Condenser Microphones

*130.00 to *150.00

Send for literature.

FAST FAST FAST Service

Shipment by Motor Freight, Air Freight or Parcel Post

RYSSCO Electronics Mfg.
6879 No. Sunnyside Clovis, California
Ph. 299-4692 Area code 209
Circle Item 36 on Tech Data Card
June, 1944

and preamplifier for custom installa-
tions. The machine uses solid state cir-
cuitry  throughout, hence generates
almost no heat; circuitry can last in-
definitely under normal usage. Under
conditions of continuous play, the tape
recorder ncver runs hot. The 200-DPA
takes reels up to 7” (3600° max.) and
operates at 7% or 33 ips. It offers
automatic reverse and continuous play
in both directions; playback can be as
selective as desired because metallic ac-
tivating strips attached to the tape will
cause omnly selected portions to be re-

peated. Price of the recorder is $495.
Circle 1tem 47 on Tech Data Card

R 0 g

T Dew

Sensitive Broadband
Oscilloscope
Sencore, Inc., has announced availability
of a highly sensitive broadband oscillo-
scope. The instrument, designated PS127,
does not require a narrowband funection
since sensitivity is .017 volts rms for 1”
deflection. Although simple in design.
the unit offers Z-axis modulation and
direct plate connections. Frequency re-
sponse is down only 3 db at 10 cps,
thus making the scope excellent for
audio as well as video applications. The
5000 volt breakdown rating of the low
capacitance probe enables the user to
check waveforms in high voltage circuits
which are usually not measurable, A
horizontal sweep range to 500 kc¢ and
positive sync locking round out the fea-

tures. Price is $169.50.
Circle 1tem 48 on Tech Data Card
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Precision Tape

Editing Starts

With the New
L&D

EDIT!

Just a flip of the swing-open gate and
presto you're ready to mark the exact
spot on your tape. A must for those who
use the more precise grease pencil tech-
nique of tape editing, the L&D EDIT fets
you mark your tape while it is firmly
held in contact against the playback
head. L&D EDIT does not change the
normal function of the head gate. New
L&D EDIT is used by more and more
audio engineers to provide more accu-
rate tape editing! Price: $45.00
with your old head gate

For complete details and

new lang Catalog write:

LAN ELECTRONICS INC.

507 FIFTH AVE: N.Y. 17

For all your audio. needs — took to:Lang!

Circle ltem 34 on Tech Data Card

FROM BROADCAST, TV and RECORD-

ING ENGINEERS EVERYWHERE

come reports that the new FAIRCHILD

DYNALIZER is indispensable

e for maintaining presence on long
(distant) mike pickups .

« for improving vocal group articula-
tion

» for maintaining high listening lev-
els in broadcast

The FAIRCHILD DYNALIZER uniquely

solves these problems by automati-

cally correcting the frequency

response of an audio channel to

compensate for hearing curves. The

FAIRCHILD DYNALIZER provides full

spectrum perception at all levels.

Write to FAIRCHILD —the
pacemaker in professional audio
products — for complete details,

FAIRCHILD

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

Circle ltem 35 on Tech Data Card
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ENGINEERS' TECH DATA 72. RCA—Two microphones, polydirectional ribbon and dy-

namic lavilier, are covered in bulletins.
SN BN BN BN BN 5 N BN BN BN BN Bn BN BN BN B .
73. SCULLY—Solid-state professional tape recorder for studio

use is detailed in folder.
. AUDIO & RECORDING EQUIPMENT

60. AKG—Technical specs and other information on micro- COMPONENTS & MATERIALS
phones and accessories is provided in brochures.

61. ATLAS—Illustrated catalog has specs on PA speakers,
special purpose speakers, microphone stands, and acces-

74. ALPHA WIRE—Catalog lists complete series of RG-type
coaxial cable.

sories. 75. CALVERT—Price list includes thousands of electron tubes.
62. BROWNING—Catalog includes SCA receivers and tuners 76. EIMAC—Spec sheets cover klystron and ceramic power
as well as FM relay receivers. tubes.
63. C{&NNON—Catalog lists.audio and video connectors for 77. HICKOK—Date sheets describe tube testers, VTVM's,
microphones, recorders, instruments, cameras, and control

X VOM's, field strength meters, and stereo generators.
devices.

64. FAIRCHILD—Technical bulletins describe several devices
for control of audio level and response.

78. UNIVERSITY—Brochures list line of speakers and micro-
phones for audio and recording applications.

79. MILO—Spec sheets and catalogs list products from 145

65. FERRODYNAMICS~—Product sheets list line of magnetic :
different manufacturers.

products, including tape kits, reels, mailers, and audio
recording tape. 80. OHMITE—Bulletin describes 3- and 5%-watt wirewound

66. GIBBS—Folders describe sound reverberation units for mo- resistors and explains increased power ratings.

bile and home receivers. 8l. SWITCHCRAFT—Compact phone jack that mounts on 38"

67. CROWN—Full line of magnetic tape recorders for profes- centers, avdilable in five models, is covered by bulletin.

sional applications are shown in set of bulletins. 82. SPRAGUE—Short form catalog lists line of tramsistors for

68. MAGNASYNC—Catalog covers magnetic film and tape re- wide ronge of applications.
corders and accessories.

69. MILES REPRODUCER—Description of automatic logging re-
corder is contained in packet of brochures.

MICROWAYE DEVICES

83. A E L—Lists include 60 models of microwave antennas and

70. NEWCOMB—Series of transistorized tape recorders is shown that many solid-state microwave switches.
in spec sheet. 84. MICRO LINK—Data sheets cover three microwave systems,
71. QUAM—General line catalog lists speakers for general two for business band, one for 2500-mc instructional TV
replacement, PA, and audio system use. band.

FREE HOME DEMONSTRATION!

Enjoy a free demonstration of the remarkable Electro-Voice Model 643

in the comfort of your own living room. No cost or obligation,

No fuss or muss, no coupons to fill out, and no salesman NeW 7'FOOZ( LOﬂg
will call! All you do is flick a switch!

Turn on your TV set during the next presidential news conference. E/@CZ‘/‘O - VO/Ce

Any channel. Look closely and you may see what appears to be

a “bazooka’ on stage next to each TV camera covering the reporters. M/’Crophone

This is the E-V Model 643 dynamic Cardiline microphone, the
most directional broadcast microphone on the market!

The 643’s are up to 50 feet away from the reporters, yet the sound is clear
and natural in quality ... you can hear as well at home and some-
times better than the President himself! Compare this unobtrusive
pickup with the conventional hand-held microphones
or “‘cornfields” of microphones used in the
past. A dramatic demonstration that the
643 reaches farther than any other ;
broadcast microphone available!

And there are plenty of other
demonstrations. At football games
and parades, 643’s pick up marching
bands with recording fidelity up to two city
blocks away! In TV and film studios and on remotes the

643 delivers clean dialogue despite wind and noise that would
spoil the “takes” from an ordinary microphone.

The E-V Mod;l 643 is another example qf the many positive contributions ELECTRO-VOICE, INC.
by Electro-Voice to professional sound pickup techniques. If your sound ; s

X 1 - Commercial Products Division, Dept. g41v
problems can be solved by a 7-foot microphone that “reaches” farther than Buchanan, Michigan

any other, arrange now for a studio demonstration of the unique new

643. Ask your E-V professional microphone distributor for details today! Circle ltem 37 on Tech Data Card
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85.

86.

87.

88.

89.

80.

9lL.

92.

93.

94,

95.

POWER DEVICES

CENTRAL TRANSFORMER—Two bulletins describe auto-
matic voltage regulating transformers and principles of
operation.

TERADO—Portable AC power source with self-contained
battery, inverter, charger, meter, and carrying case is de-
tailed in bulletin.

RADIO & CONTROL ROOM EQUIPMENT

AUDIO DEVICES—Brochure presents
broadcast applications.

BROADCAST ELECTRONICS—Packet of material contains
specs and prices for line of cartridge tape devices.
FINNEY—Brochure illustrates FM bandpass filter for elimi-
nation of interference from FM reception,

SPARTA—Product sheet describes cartridge time delay unit
with builtin reverberation feature.

tape cartridge for

REFERENCE MATERIAL & SCHOOLS

CLEVELAND INSTITUTE—Booklet discusses courses in elec-
tronics for broadcast and communications,

STUDIO & CAMERA EQUIPMENT

BOSTON INSULATED WIRE & CABLE—Four-page brochure
on TV camera cables and accessories gives specs and
attenuation data.

CONTINENTAL-—Product bulletin describes vidicon televi-
sion camera for industrial, educational, and broadcast uses.

TELEVISION EQUIFMENT

AMPEX—Brochure provides description and
VR-2000 television tape recorder.
INTERNATIONAL NUCLEAR—Product circular provides in-
formation on TSAl clamping/equalizing amplifier,

specs of

96.

97.

98.

99.

100.

101,

102.

108.

104.

105.

106.

REEVES—Report provides properties of video recording
tape with long life characteristics.

TEST EQUIPMENT & INSTRUMENTS

BIRD—Bulletins describe RF directional wattmeters for rigid
transmission lines and a protective power monitor and sta-
tion alarm.

DELTA—Application bulletin describes installation and use
of common-point impedcnce bridges.

ENTRON—Two-color catalog sheet has information on line
tester for checking line termination, testing for open and
shorted lines and for isolating trunk trouble.

MARCONI—Instrument catalog lists tromsistorized distortion
meter, wave analyzer, audio oscillator, transmission set
and other devices.

SENNHEISER—Brochure describes VIVM, noise level weigh-
ing filter, and distortion analyzer.

TRANSMITTER & ANTENNA DEVICES

CCA—Catalog sheets cover line of AM and FM broadcast
transmitters.

CO. EL.—Booklets cover broadband dipole TV antennas for
VHF and UHF, multiguide slot antennas, directional an-
tennas for 1-kw UHF, wideband antennas, VHF and UHF
notch diplexers, and filterplexers.

GATES—Booklets cover FM tramsmitter, stereo generators,
cartridge tape equipment, and direct crystal-controlled cas-
cade FM exciters.

JAMPRO—Paper covers high power wideband FM antenna
system capable of handling four transmitters spread up to
2.8 mc apart.

STANDARD ELECTRONICS—Spec sheet provides informa-
tion on transistorized 2-kw television tramsmitter, using only
five tubes throughout.

. seen at major
® than any other brand.
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Professional Services

YIR JAMES
CONSULTING RADIO ENGINEERS

Applications and Field Engineering
345 Colorado Blvd.
Phone: (Area Code 303) 333-5562
DENVER, COLORADO 80206
Member AFCCE

Classified

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

The classified columns are not open to
the advertising of any broadcast equip-
ment or supplies regularly produced by
manufacturers unless the eguipment 1is
used and no longer owned by the manu-
facturer. Display advertising must be
purchased in such cases.

EQUIPMENT FOR SALE

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

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

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

5-64 tf

Trim 504 Audio Patch Cords $4.00—
Audio Jack Panels for 19” racks, 12 pair
$8.95—10 pair $8.95. Repeat coils 500-500
ohm flat to 20 ke, $4.00—relay racks and
equipment cabinets—write for list. Gulf
Electro Sales, Inc., 7031 Burkett, Hous-
ton, Texas. 4-64 3t

TRANSMITTING TUBE SALE—AIl tubes
are new with a 1,000 hour Pro Rata War-
ranty. 3X2500A3—$125, 4-400A—$36, 4-
1000A —$85, 4X150A—$14, 892R—$275.
Write for complete price list THOR
ELECTRONICS CORP., 287 Morris Ave.,
Elizabeth, N. J. 07207. 5-64 2t

Television and Video Tape Recording
Studio (3 years old anly only 15 months
of use), must dispose of all equipment
as soon as possible, including RCA
Tk31A orthicon cameras, 3 Ampex re-
corders, zoom and fixed lenses, 77 DX
microphones plus many other types, tape
and film editing equipment, racks of ter-
minal and test equipment, etc. Will send
equipment list—contact Al Ajar, Video
Projects Company. 163 Atlantic Avenue,
Brooklyn 1, N.Y., Tele. UL 2-4864, 5-64 tf

GOVERNMENT SURPLUS. New 6 foot
diameter aluminum parabolic reflectors
solid surface. $175.00 ea. Radio Research
Inst. Co., 550 5th Ave., New York 386,
N. Y. 3-64 tf

GOVERNMENT SURPLUS, NEW 10 CM
WEATHER RADAR SYSTEM-—Raytheon,
275 KW peak output S band. Rotating
yoke P.PI. Weather Band 4, 20 and 80
mi. range. Price $975 complete. Has
picked up clouds at 50 mi, Wt. 488 1bs.
Radio Research Inst. Co., 550 5th Ave.,
New York, New York. 5-64 tf

Audio Equipment bought, sold, traded.
Ampex, Fairchild, Crown, McIntosh, Vik-
ing. F. T. C. Brewer Company, 2400
West Hayes Street, Pensacola, Floriéiaﬁ.4 »

Cannon 50/200mm, £/4.0 LENSES, Model
TV-1S3 (CTZ-2). Two Units, used once,
excellent condition, including aluminum
carrying case—$1,500.00 each. Contact
John Horvath, Dage Television Company,
455 Sheridan Avenue, Michigan City, In-
diana. Phone: TRiangle 4-3251. 6-64 1t

RCA TS$-30D Field Switcher in very good
condition. Reasonably priced. Write 3614
Southwest Archer Road. Gainesville,
Florida, or call 305 372-254. 6-64 1t

Technician — First Class Radiotelephone
license, A.A.S. degree in electrical tech-
nology, one year experience with A.T.&T.
carrier and microwave. Desire technical
position with television station. Twenty-
one years old, willing to relocate any
part of country. Broadcast Engineering
Dept. 110. 6-64 1t

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

Remote Pickup Broadcast systems for
Sale, cheap. 26 me. or 160 mc. systems
complete. Reconditioned like new. GE,
Motorola, RCA, and Link. For informa-
tion call or write World Wide Communi-
cations, Seminary Hts., Weatherford,
Texas, LY 4-5172. 6-64 1t

e SYNCHRONOUS MAGNETIC FILM
RECORDER/REPRODUCER

¢« MAGNETIC TAPE RECORDERS

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

THE STANCIL-HOFFMAN CORP.

921 N. Highland, Hollyweod 38, Calif.

B Dept. B HO 4-7461
For Sale: Grampian record cutterhead.
Will sacrifice. Also recording lathe and
Ampex Stereo recorder—very reasonable.
We offer repair service of Grampian cut-
ters. 3 weeks]required work done 1in
England. Complete overhaul. New coils. . y
Fully guaranteed. Cook Enterprises, 3905 AdvertlserS |ndeX
West Slauson Ave., Los Angeles, Calif.
90043. 6-64 1t Il BE BN BN BN Bn BN BN B BN .
Andrew antenna tuning unit—S$200, two .
Gates turnt%b}?es, Audax tone arms, G.1E4 Acme Film Labs ................ 46
cartridges—$270. Gates limiting ampli- | Ampex COD. . ..ot e 30
fier—$200, Doolittle frequency monitor Ampex Corp. ... 372,33
—$250, RCA modulation monitor—$85, Andrew Corp. ............hnnn N
RCA design program amplifier—S$65. new 5
transistorized remote amplifier — $78.50. Belden Mfg. Co. ............. Cover45
All items in_excellent condition, clean p ] ronics . ....... 6, 30,
throughout. V&(/ie buy. sell and trade all Broadcast Electronic o
types of broadcasting equipment. Broad-
cast Equipment and Supply Co.. Box CBS Labs, Ing. ----------------- 5
3141, Bristol, Tennessee. 6-64 1t CCA Electronics Corp. ........... 38
Cleveland Electronics ............ 40
TWO slightly used Model 816X Magna- Eastman Kodak Co. .......... ... 8,9
cord plsybacklzmits, 33 & 715 ips. Pl‘aNy Fitel-McCullough, Inc. ........... 27
8 hrs, Up to ” reels. Al Lee, 2425 . Voice. Inc. ............ 50,51
25th Dr., Burley, Idaho. 6-64 1t Electro-Voice, Inc. ’
Fairchild Recording Co. ........ 34,49
Gates Radio Co. ................ 21
General Electric Co. ....... e 47
PERSONNEL Gotham Audio Corp. ............ 45
Chief Engineer desires parmanent posi- International Nuclear Corp.....Cover 3
tion. Good technical background. Many . 42,49
vears AM-FM, construction and mainte- Lang Electronics, Inc. .......... s
nance. 6-64 1t . .,
Magnecord Div., Midwestern
Instruments ................... 3
McMartin Industries ............. 43
Moviola Mfg. Co. ............... 42
g WOLLENSAK ;
(( Tape Recorders Nortronics  ...............c.v.nn. 4
= el SARRSEES Penta Laboratories .............. 22
FIRCT A TR -
AGENTS. We have the most com- RCA Broadcast and Television
plete selection anywhere. New .
D 1500, 151557 1598 %ivx0, 1580, 1980, Equipment ................... 19
1981’ and 422, & SA-421 speaker/amplifi- RCA Electronic Components
ers. Whether vou order 1 or 1000 upits, N
your order Teceives prompt attention, and Devices ............... Cover 4
REQUEST COMPLETE TAPE RECORDER DISCOUNT SHEET RCA Victor Record Div. ......... 25
zms‘;ﬁggNgi Rriflommc TAPE,35 Raytheon Distril?utor Products Div,. 7
8007 acetate (plastic), 5 0 Russco Electronics Mfg. .......... 49
6007 3 5 inch reel. . .
900/ MYLAR (Polyesten, 5 inch.. .80 Rust Corp. of America............ 37
1200’ MYLAR, % mil. 5 inclll reel.. Iég
1200 acetate (plastic), 7 inch...... .
1500" SIYLAR . 136 mil, (siransy . .08 Sams, Howard W. & Co., Inc. ..... 14
18007 acctate (plastic) T inch : :.ég Sarkes Tarzian, Inc. ............. 29
1800’ MYLAR 1 mil. thick, 7 _inch. I. ;
240" MYLAR, untensilized, T inch 2.25 Saxitone Tape Sales.............. 52
2007 AIVLAR, tensilized. 7 inch... 2.79 Scala Radio Co. ................. 43
3600 MYLAR, tensilized, 7 incl.. 3. :
Plus P‘;s'"ge e, iEe 3.8 Sparta Electronics Corp. .......... 48
ave Superior Cable COrp. ............. 35
30-60 9% — .
a-track Stereo music Tektronix, Inc. .................. 31
S0-pane chtalox Telemet Co. ...... e 41
div. Commission Electronics, Ine. Trepac Corp. of America.......... 28
1776 Columbia Rd., N.W., Washington 8, D.C. . .
— gon e Visual Electronics Corp. .......... 39

52
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Today’s Most Popular General Purpose Camera Tube

IGHER SIGNAL-TO-NOISE RATIO than the original 5820: 45:1 at 4.5 Me.
IGH SENSITIVITY : requires only 5 footeandles scene illumination,

0.02 footcandles on faceplate.
NIFORM SIGNAL OUTPUT
NIFORM BACKGROUND

{ IMPROVED AMPLITUDE RESPONSE FOR HIGHER RESOLUTION

OW MICROPHONICS

XCEPTIONAL UNIFORMITY FROM TUBE TO TUBE

% THE MOST POPULAR AND RELIABLE general-purpose image orthicon on the
market. For black-and-white pickup outdoors or in the studio.

RCAELECTRONIC COMPONENTS AND DEVICES, HARRISON,N.J.

The Most Trusted Name in Electronics
®

AVAILABLE THROUGH YOUR 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 6, 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.: Merchandice Mort, (312) 467-5900;
DALLAS 7, TEXAS: 7901 Carpenter Freeway, {214] ME 1.3050; KANSAS CITY 14, MO.:
7711 Siate Line, {816} EM 1-6462; HOLLYWOOD, CALIFORNIA: 6363 Sunset Boulevard,
(213] 461-9171; SAN FRANCISCO 2, CALIFORNIA: 420 Taylor St., [415) PR 5.5135-6-7.
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