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BROADCAST TV SYSTEMS

Commercial, Military and Educational

V-515 VIDICON CAMERA

FOR
FILM
TRANSPORT

3 RN . € &
RY . LR

> ' T
V-515 VIDICON CONTROL

MONITOR 8, 14, 17, 21 & 24"

FEATURES

® §00-line resolution @ Electronically Regulatsed Integral B
Supply ® Small Size: 10 lbs.—838” x 34" x 37" ® Mcdular
Construction: Circuitry easily replaced, with 5 small modules that
snap out snap into place in sure contact multiple plugs and
sockets ® H and V sweep failure protection in camera head @
Gain stabilized preamp; long life, low noise, high-gain double
cascode circuit ® Keyed clamp maintains preset black level ®
Built-in adjustable independent aperature and phase correctors
® 1.0 to 1.5 v video output into 75-ohm cable; one cable between
camera and control unit ©® Transistorized synchronizing unit at
standard ElA rates, with extra outputs for additional cameras @
Peak-topeak video level meter on camera-conirol unit, provides
metering of setup adjustments and continuous monitoring of video
output ® Overall response flat to 8 mc ® Independently oriented
H and V coils may be adjusted to place long dimension of scan
in either horizontal or vertical plane ® Provides good picture at
5 foot candles ® Video monitor optional ® Cable Lengths: To
Control Unit up to 500 feet; From Control Unit up to 2000 feet
® Video amplifiers available for longer cable lengths.

V-600 IMAGE ORTHICON CAMERA

FOR
LIVE
PICKUPS

V-600 IMAGE
ORTHICON CAMERA
AND ELECTRONIC

VIEW-FINDER

V-600 CAMERA CONTROL

FEATURES

® Same high-quality performance as V-515 Vidicon Camera and
Control ® PLUS: Operation at extremely low-light levels ® 700-line
resolution © Transistorized Orbiter Tracker optional.

TWILIGHT
SCENES

MILITARY -MISSILE
OBSERVANCE

A Complete Line of
Closed-Circuit TV Accessories
and TV Light Box Charts.

WRITE FOR COMPLETE CATALOG

Foro-Vipeo

ELECTRONICS, INC.

ELECTRONICS ® ENGINEERING AND MANUFACTURING
36 Commerce Road °* Cedar Grove, N. J. ¢ CEnter 9-6100



MODEL 642
List $390.00

new microphon

reach™ two to six times the distance cof cardioid types

reach with ambient noise and reverberation pickup re-
duced to one third that of cardioid types

reach that greatly improves audio ‘‘Presence”
reach that allows the use of wider-angle camera shots

reach that frequently eliminates the necessity of
pre-recording

separation of vocalist and band, controlled to a degree
never before possible

reduction of critical audio feedback problems

substitution of the 642 for bulky parabolic microphones,
with better band pickup on football remotes

improved signal-to-noise ratio due to extremely high
level output

*Microphone Working Distance

better products for better sound ‘
Electho Ybres
mc; ELECTRO-VOICE, INC., Buchanan, Michigan

March, 1960

Here's what some of
the top TV audio
engineers told us

For the first time ex-
treme directivity, and

wide range and highest out- d i
put have been combined in one ‘
microphone. Unlike any other mi-

crophone available, the new E-V Model 642
allows new camera and sound techniques to
improve production quality and lower pro-
duction costs.

The 642 is so different we urge you to try it
yourself in your studio. If you have problems
with sound, this new working tool may well
provide the answer. Your franchised E-V
Broadcast distributor will soon be stocking
this amazing new microphone. Why not ar-
range TODAY for your own test of the
new Electro-\Voice 6427

Write Dept. V, Buchanan, Michigan for

complete literature.
Q@‘\
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1S why!

GAT
FMi-5B

largest
selling

SKW FM
Transmatter

manufactured
today !

Stability is what station engineers
look for in FM transmitters, and
stability weas the engineering ob-
jective during research and design
of the Gates FM-5B 5000 watt FM

broadcast transmitter.

The lelt cabinet of the FM-5B is a complete 250 watt
FM transmitter, including exciter, provision for multi.
plex, 250 wat amplifier, control circuits and power
supplics. The 5000 watt power amplifier is totally
isolated in the right cabinet, with separate power
supplies, relav equipment and metering. From exciter
output at 10 watts through 5000 watts, tiiere are only
2 radio lrequency stages. This is stability for easc in
tune-up and then staving that way.

Provision lor single or dual channel muluplex elim-
inates adaptor arrangements when multiplex is added.
The new Gates multiplex system is widely acclaimed
for its new approach in simplicity and effective oper-
ation.

RF harmonics are handled from within, and an ex-
ternal coaxial stvle notch flter is standard equipment
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to protect the TV band. And, the twin 6076 tubes in
thie 5 kilowatt PA have a big conservative facior, very
impariant in operating cost consideration through
long tube lile.

Stabriity spells reliability . . . that’s one reason why the
Gates FM-5B is the largest selling 5000 watt I'M trans-
mitrer manulactured today. Stability is what engineers
demand and get when they specify the Gates FM-5B
for 5000 watts.

For additional technical information, write for the
Gates FM Fact Tile, which includes price lists and
enginecring bulletins an all Gates FM transmitters,
from 10 watts to 10,000 watis. Yours for the asking.

GATES RADIO COMPANY

Subsidiary of Harris-Intertype Corporation mlmm
QUINCY, ILLINOIS
Offices in: Internationcl division m
HOUSTON, WASHINGTON, D.C. 13 EAST 4Dth STREET, NEW YORK CITY

in Canada:
CANADIAN MARCONI COMPANY



COMPACT NEW 11 KW
VHF TELEVISION
TRANSMITTER

Combines with an RCA High-Gain Antenna to Provide
Effective Radiated Power Up to 180,000 Watts—
Channels 7 to 13. An Unusually Low-Cost Package.
(Or can be used as a driver to obtain higher power)

The TT-11AH answers the need for a modern
television transmitter for the high band. It is
designed for remote control, ease of opera-
tion, and improved performance. It assures
low operating and maintenance costs and
minimizes space requirements.

Space savings are effected through the use of
common power supplies, walk-in cabinetry,
and improved equipment layout. As a result,
areduction in floor area up to 409, compared

with previous 10 KW transmitter installa-
tions, can be realized.

By providing a wide aisle inside the enclosure,
between the front-line racks and the power
equipment to the rear, all components are
readily accessible. Modulator and exeiter
chassis can be tilted out, from the front of the
transmitter, for ease of servicing.

Check the outstanding features of this trans-
mitter (at right) which make it easy and in-
expensive to operate.

Get the complete story from your RCA Broadcast rep-
resentalive or write for descriptive literature to RCA,
Dept. E-367, Building15-1,Camnden, N.J.In Canada:
RCA VICTOR Company Lymited, Montreal.

Modulator unit is shown tilted
forward for ease of servicing;
exciter unit is in normal position.

WWW.americanradiohistorv.com



THESE OUTSTANDING
FEATURES

1 WALK-1N DE5IGN BCCESSIBILTY—Impravad walk-in design,

introduced with tie TT-2BL anc TT-6AL Transmitzess, is
an invaluzble feature of the TT-11AH. A wide aisle is pro-
vided inside the enc.osure setween the front-line racss and
power supply corponents tc the rear. All comporents are
readily accessible frcm this aisle.

TUNING SIMPLICITY —A’] tuning acjustmsarts can de rade
from the front of the trersmi-ter witk power applied. Power
amplifie~ eavity has beer. greatly simpl:fi2d, and no eharge
in frequency-det2rm:ning cympor.ents is required to tune tc
any high-band VHF channel.

WIDE AMBIENT TEMPERATURE RANGE—Operation over a wide
ambient temperature range is provided by thermostatically
controlled cooling of all mercury vapeor rectifier tubes.

QUIET OPERATION—AIl tubes and components, other than
the mercury-vapor rectifier tubes, are cooled by one main
blower in a sound-insulated enclosure.

OVERLOAD PROTECTION —Overload protection is furnished
for all circuits. Indicating lights in the control unit instantly
show which circuit was at fault.

DESIGNED FOR REMOTE CONTROL—Provisions have been
made for remote metering and control of all necessary func-
tions from a remote point. These facilities may also be used

RADIO CORPORATION of AMERICA

BROADCAST AND TELEVISION EQUIPMENT o CAMDEN, N. J,

Tmkls) ®

e

AFCTHER Wy
ROA SERVES
ERBADCASTEFS

THROU

ELECTRONICS

Typical flor plan or-angement for the TT-11AH tronsmitter, showitg
ractifie- emclosure placed immediately behind the front kne of the
aabinets. {Eect fier may be -emotely located if desired.) The wide aisle
provides accessibility ro rear comrponents.

to control the transmitter from a central point in the trans-
mitter building.

FEWER TUBES AND COMPONENTS TO STOCK—Fewer spare
tubes and components need be stocked since the same tube
types are used in both aural and visual rf chains.

ILLUMINATED METERS—A row of large illuminated meters,
mounted on a sloping-front panel for ease of reading, shows
all important currents and voltages.

IMPROVYED COLOR PERFORMANCE—Built-in linearity correc-
tion, aecurate intercarrier frequency control, and de on
power amplifier filaments are features included for outstand-
ing color performance.







D 24 B Dynamic Mike

“Earwitness” recording begins
at the mike — and for the finest
in tapes, or any other audio
need, AKG's D 24 B is a must.
Cardioid pattern with about 22
dB discrimination suppresses
background noise effectively;
response 30 to 16,000 cycles
+2.5 dB; sensitivity 0.2
mV/ubar. Mount it properly on
the AKG ST 200 stand—port-
able yet truly stable, with com-
plete isolation through multiple
rubber damping. Folds com-
pactly, extends 3'6” to 6'3”;
7 pounds. Both are from Vienna.

i

NAGRA 1iIB Tape Recorder

For “Earwitness’ tapes, this is the
world’'s most-wanted portable tape
recorder. Swiss-made, with even
more than the expected precision
—carefully miniaturized and rug-
gedized to assure studio quality far
from the power lines. 3%, 7% and
15 ips, with wow and flutter well
below NAB limits. 30 to 15,000
cycles 2 dB at the two higher
speeds. Hear its quality for your-
self on Emory Cook’s new =1134,
Solo Guitar, recorded in Brasil by
Luiz Bonfa. Nagre 11IB's are built
one-at-a-time—order now and put
yourself in line for the very best.

AKG Model K 50 Headphones

Give your listening hours a lift
with these featherlight head-
phones, with the "Earwitness”
fidelity and listening ease. Their
distortion is vanishingly low
from 30 to 20,000 cycles, three-
ounce weight a joy during ex-
tended monitoring. Adaptable
to both mono and stereo, require
less than one milliwatt input.
Watchmaker precision, rugged-
ness, and easy disassembly.
Plug-in transformer for 8000
and 50000 matching. Another
product from Vienna, where they
know the true Sound of Music.

EMT 140 Reverberation Unit

Natural echoes made-to-order, to
simulate any size of room you wish.
Reverberation time continuously
and precisely variable from 0.7 to
5.0 seconds, with a frequency range
of 30 to 12,000 cycles. Insensitive
to acoustical interference, and
completely free of coloration. EMT
140 replaces large echo chambers
in a volume of only 942" x 13" x
51”, and requires no modification
of your present console. Dynamic
exciter, piezoelectric pickup, par-
allel sliding damping plate. In use
by leading broadcast stations and
networks throughout the world.

Electronic Applications, Inc., are importers and factory-service agents for Western Europe's leading makers of communications and electrical-
and electronic-test equipment: AKG of Vienna — EMT of Lahr, West Germany — Schomandl of Munich — and Nagra-Kudelski of Lausanne,

Switzerland.

Electronic Applications, Inc., 194 Richmond Hill Avenue, Stamford, Connecticut, DAvis 5-1574

March, 1960



STUDIO [EEEues

: 0 R e R
TRANSISTORIZED
“TWIN” SYNC GENERATOR
MODEL 431-A
E QUI PM E N T A Two independent sync generators either
K 1 manually or remotely switched.
A Fully transistorized.
A Plug in modules.

A Meets all EIA—FCC specifications.
A Simplified tuning and operation.

320-B/V

MODEL { é

BROADCAST

i
i
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s o = ek e P e g 1
. = T 4 VIDICON CAMERA
G s S A N sl cl e s G
e i 5 i = >
= S e = i 5 g .
T g P I LR TR S g tiln Vo W A Amplifier chassis folds out and down for
ek b TS e T e : ST ease of maintenance.
o . . N .
= - - L . s A Removable viewfinder permits interchange
-0 b g IS RS : s of camera and viewfinder units.
i - o - = .
ol B R R e e L R X TS B @f;&ﬁg A Sweep reversal and centering. Tally lights

and intercom.

€
&

A 700 line resolution. Smooth optical focus.
A Positive turret control.

, COMPLETE STUDIO CONTROL ON WHEELS
MODEL ETS-1

FLEXIBILITY—You can block build—Buy a single camera system and
add on later.

MOBILITY—Unit will pass through 30" doorways. Any room or remote
area is a control room.

SIMPLICITY OF OPERATION—The operator has all controls in easy
reach and a good view of all maonitors.

EASE OF MAINTENANCE—Major units are pull-out, swing-out, or
easily accessible.

INSTRUCTION MANUAL—Single book on complete system. Not a
“hodge-podge" of miscellaneous drawings.

NO INSTALLATION—Just plug in any 30 ampere light socket. No long
wait to start studio practice runs. Do away with architects' drawings,
engineering, following, wiring trenches, etc.

A MEETS ALL FCC SPECIFICATIONS.

DAGE TELEVISION DIVISION /
Thompson Ramo Wooldridge Inc. AL

2903 West Tenth Street, Michigan City, Indiana

> > > > > b

TRANSISTORIZED
BROADCAST CAMERA

A Completely transistorized camera. Meets
EIA broadcast standards.

A Built-in optical viewfinder and 3 lens turret.

A Beautifully balanced for hand use. Weighs
only 4 ibs. (less lenses).

A Fully automatic, no camera control required.

A Battery operated 15 ib. back-pack transmitter

Export Representative — Rocke International Corporation
available.

13 East 40th Street, New York 16, New York

8 BROADCAST ENGINEERING



Design Considerations

IN MICROWAVE
RELAY STUDIO
TO TRANSMITTER

SYSTEMS

The following factors must be considered in

planning

microwave links:

Path profiles

Propagation characteristics

System calculation

®
°
® Fresnel zone
®
°

Equipment requirements

B, BIAGIO PRESTI*

WHEN the TV station engincer is
confronted with studio to lransmit-
ter (STL) microwave relay syslem
design, lhe seleclion of the miero-
wave sites 1s almosl alwavs prede
termined by the TV transmitter lo-
calion and studio location.

Engineering of the microwave
path is cssentially limited to con-
sideration for the propagation char-
acleristies of the path. and the se-
lection of parabolic antenna sizes
and heights.

In most cases the STL palhs are
shortl, 5 to 15 miles, and with few
cxceptions, are 1ol very compli-
cated. There are STL’s which are
1p to 40 miles long, and a few shorl
paths where the lerrain is such thal
careful consideration of the propa-
galion characleristies are manda-
tory for reliable performance.

Somelimes the TV stalion engi-
neer has been required lo inslall off-
the-air network interconnection to
the stalion, either for economic rea-

March, 1960

sons, or because AT&T facilities

liave heen unavailable.

Path Profiles

To enginecr the microwave sys
tem, we musl draw a lopographic
profile of the path. This i1s accom:
plished by oblaining geodetic maps
of the area from the U. S. Geo-
graphic Survey, Washinglton 25
D. C. When the area is west of the
Mississippt River, maps can be ob
tained by writing the U. 8. Geo
craphic Survey in Denver, Colo.

Many areas of the U. 8. do not
have topo maps available to the
general public. In these cases, we
must make a phyvsical survey of the
path.

Physical surveys are made by ob-
taining suitable counly maps or
road maps and locating the path by
drawing a pencil line between the
two microwave siles.

Using a calibrated altimcter, the
palh is walked and readings are

www.americanradiohistorv. com

Typical installation showing passive re-
flectors.

- -

Microwave dishes mounted at base of
tower.

‘Sarkes Tarzian Inc.. East Hillside Drive,
Bloomington, Ind.



Inverse Beam Bend

& Super refracted wave

Figure |. Diagram showing types of refraction or beam

bending.

taken at intervals along the path.
In order to avoid errors, frequent
calibrations of the altimeter are
made against bench marks to be
sure errors due to barometric pres-
sure changes will not exist.

Propagation Characteristics

Where peculiar atmospheric con-
ditions exist, or over water palhs
are involved, consideration must be
given to multipath or inversion fad-
ing problems,

Multipath fading resulls from the
microwave energy cone passing
through areas of different refraction
index. When the microwave beam

strikes an area of smaller index of
refraction, part of the beam 1is re-
fracted toward the earth and can
arrive at the receiving antenna to
cause fading.

Beam bending, which can take the
form of inverse bending or super re-
{raction, 1s also tied to the varia-
tions or refractive index along the
path.

Normally, a homogenous atmos-
phere is the rule; however, wealher
changes will produce variation in the
refractive index. The refractive in-
dex of the atmosphere is governed
by temperature, relative humidity,
and pressure of the atmosphere.

Figure 2. Diagram showing first fresnel zone path differ-

ence elipse.

All of these quantities vary wilh
altitude. The magnitude of the el
fect 1s governed by the frequency
and amount of change of index re-
fraction. The higher frequencies ar
more severely affccted.

A decrease in temperature with
elevation over the ground, or the
presence ol water vapor, will bend
the microwave beam upward away
from the earth. This is inverse beamn
bending. Conversely, a rise in tem-
perature with elevation will produce
super refraction. The microwave
beam will be bent toward the earlh.
see Figure 1.

In planning the studio lo trans
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Figure 3. Received signal strength as a function of fresnel zone.
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miller link, all such factors affect-
ing propagalion must be considered.

Fresnel Zone

Microwave propagation is similar
to light energv propagalion; how-
ever, line of sight clearance is nol
salisfactory for microwave systens,
We must oblain what is called Fres-
nel Zone clearance. The first Fresnel
Zoue is defined as a serics of points
for whieh the Lransmission path of
a reflected wavelfront—trom [rans-
miller to receiver antenna—is ex-
aclly one-half wavelenglh greater
than the direct path. It can be ex-
pressed malhematically as:

R1=\/XD1D2
D

where Dy and D2 represent the in-
terference point distances and D (he
total distance of lhe path. All quan-
tities are expressed in the same di-
mensions. Lambda is the wave-
length, 1ligher order Fresnel Zones
are alternately odd and even multi-
(Continued on page 30)
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700 | zero

Figure 5. Comparison of 2000 and 7000 megacycle frequencies.

Path—Length ................ — Miles
Maximum Fresnel Clearance.... — Feet
Transmitter Antenna Height.... — Feet
Receiver Antenna Height ... ... — Feet
Space Loss with Moderate Rain.. — DB
Transmitter Power Output

(typical available equipment) —DBW
Transmitter 6’ x 9’ Passive

Reflector Loss .. ............ —DB
Transmitter 138" Transmission

lineloss ................... — DB
Receiver 8’ x 12/ Passive

Reflector Loss .............. —DB
Receiver 154” Transmission

line loss :.uieuimowsnessvais —DB
Transmitter Parabola Gain. .. .. —DB
Receiver Parabola Gain........ —~DB
Receiver Input Signal..........
Maximum Fuade Tolerable. ... ..

Theoretical Expected Reliability...........
Hours lost/year .........................
Predicted Fade Depth
Predicted Reliability
Hours lost/year..........................
Average Receiver input level for 26 DB §/N

7000 mc 2000 mc
37 37
60 97
200 250
300 330
—146.5 —13]
0 10
—-3% e
...... —4
-1
...... —5.2
+ 40 + 33
+ 40 + 33
—705DBW  —G64.2 DBW
—24.5 DB —35.8DB
99.6% 99.99 + %
34.8 .87 hrs.
35.5 DB —26DB
95% 99.99 + %
435 hrs. .87 hrs.
—95 DBW — 100 DBW

wwwamericanradiohistorv.com



MULTIPLEX MONITOR DESIGN

By DWIGHT "RED" HARKINS*

Part two of a description

of design considerations

for multiplex monitors.

Harkins Radio Co..
Phoenix. Ariz,

P ast Washington

IN THE FIRST PART of this arlicle
which appeared in last montlh’s issue
of Broabcast KNGINEERING, the de-
sign paramcters of the linear R.F.
demodulation portion of a monilor
were shown. This portion will con-
timue from last month to detail the
methods whereby the dentodulated
components are measured and the
siibcarriers recovered.

The first function of the monitor
will be to measure accuralely the
pereentage of deviation of all prod-

nets thal are modulating the main
channel. These will consist of audio
signals in the 30 to 15,000 ¢ps range
as well as supersonie tones up o the
75,000 cps point. The supersonic
tones are, of course, Lhe applied sub-
carricrs which in turn are themselves
frequency modulated.

The recovered modulation prod-
nels from the linear detector shown
last month are applied to the eireuit
ol Fig. 1 to cause an indication of
percentage of modulation. The unde-

@ x
VIO
I2AX7
B .
. R
i : :
IHPUT  FROM <% P e - _ﬁ“ o
A - fT _
DEMODUL ATOR - R L "
| | 3 -
‘ R 23
b
' w
il T | %8
| N
M [ L J =
_J_ 500 N
I ” FOR MONITORING
= I —_
| |
—-‘/\’\/\/V\/\r———ﬁ-—I— T
’ ‘ e Y
= L
% HI—|2
| T FOR MEAJUREMENTS
Figure |. Portion of FM multiplex monitor which provides pzrcentage of modulation indication, monitoring, and meas

12

uring provisions.
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emphasized vollages arc amplified
by V9 which is a highly linear ain-
plification eireuit using inverse feed
back. The amplified voltages are fed
te the first half of V10 which is con
rected to operate as a diode. The
econd half of V10 acls as one leg of
a bridge circuil lo which the nmodu
lation meter 1s used to indieate
bridge unbalance,

As the signal products are rectified
by VI10A, the resulting de voltage is
applied to the grid of VI0DB cansing
the bridge 1o becomne unhalanced and
the modulation meler lo indicate.

With no signal applied, the bridge
i« balanced for zero reading of the
meler with the variable potentiom
eter in the reference voltage divider
circuit. The sensitivity of the meter
is adjusted by a variable pot in
series with the meter. This is used
lo calibrale the meler so thal 100
per cenl indication agrees wilh plus
and minus 75 Xec. deviation of the
Imain carrier.

This metering circuit is linear
within 5 db {rom 10 c¢ps lo over
200,000 ¢ps thus permiilting the vead-
ing ol the supersonic componenls
presenl on the main channel.

Along with the metering amplificr
circuit, Fig. 1 also shows the ampli
fier thal handles the audio portion of
the signal for monitoring and meas
uring purposes. The produels from
the limear deleclor are also fed into
V2 after passing through a standard
de-emphasis network. The firsl half
of this tube acts as an amplifier and
the second hall is coupled into an
oulput transformer lo oblain bal-
arced 500 ohms audio at a level of
plus 10 dbni. A jack on the fronl
panel offers an unbalanced high im
pedance source of mam channel
audio for proof of performance meas
nrements.

All of the features just described
are also included i the metering cir
cuil of each subehannel demodulator
unil described laler,

Subcarrier Portion

On a separate chassis, the subear-
rier measurements lake place. Killier
one or two subcarriers may be meas-
ured by adding the separale unils
since the main channel porlion is de-

signed to be used by itsell for FM
stations that are nol mulliplexing.

As shown in Fig. 2, the circuit of
subcarrvier monitoring portion per-
nits reading of Lhe carrier frequency,
modulation percentage and carrier
imjection level.

All of the demodulated products
appearing from the main channel are
introduced iuto the grid of V1 which
birings the signal into Lhe low imped-
ance band pass filter. This filter is
designed to permil passage of lhe
subearrier and its sidebands withoul
itroducing phase distortion or in
termodulation. In the case of the 65
Ke. unil, 1t is phase linear from 55
Ke. to 75 Ke. The audio portioa as
well as the second subearricr or con
trol tones (if used) are all rejected
at this point so thal only the desived
subcarrier is dealt with in the follow
ing stages.

The sccond half of V1 serves as an
amplifier. V2 is another amplifier
with its input controlled by a switch
which permits an unmodulated cali
brate signal to be selected instead of
tlhe incoming subcarrier. V6 is a
crystal controlled oscillator operating
al either 65 Ke.or 26 Ke. as a source
of signal for calibrating the fre
guency meler.

The subcarrier appearing at the
grid of V2 s aiso rouled into a cath-
ode follower, V7, which in turn feeds
a diode to produce a voltage that is
used to indicate subcarrier injection
level. Each subcarrier is first incas-
ured individually with the main
niodulation meter and by adjusting
the cathode pol of V7, the indicalion
ol the inodulalion meter of this unit
i5 calibrated while switched 1o the
imjecl position,

The signal from V2 then goes into
the pulse shaper V3 which makes
sharp pulses for the pulse counter.
V4.

The pulse connter not only pro-
duces a de voltage directly related
to the carrier frequency but also has
superimposed upon this vollage, the
audio products appearing from mod
ulation on the subcarricr.

The de vollage 1s applied to the
nctering civenit associated wilh V8.
The meter 1s calibrated to read cen-

ter scale zero by adjusting the refer-
ence vollage on the second half grid.
This voltage is adjusted to equal the
voltage produced by the calibrale
crystal oscillator. When switched to
the use position, the meter indicates
any difference in frequency of the
subearrier itself,

The audio recovered from the pulse
counter tube goes through a 15 Ke.
low pass filler. This removes all of
the carrier components that are pres-
ent that wounld otherwise prevenl
proper measurcnienls. V5 scrves as
a linear amphfier and brings the level
up to a point where il can bhe mtro
dueed into the modulation meler and
ity associated circuits thal are exact
ly the same as shown in Fig. 1.

The de-cmphasis network used in
the subcarricr modulation recovery
circuit of course is designed to com:
plement the pre-emphasis curve be-
mg used. The modulation meter
reads the unde-emphasized produels.

Operation
The main unit is eoupled lo he
transmitler with RG-8U coax con
nected to a sampling loop i Lhe
proximily of the R.F. conpling 10 the
antenna. Sufficient R.F. sainple may
also be oblained by rigging a small
probe that enters lhe transmission
lime thal feeds the anlenna.
In order correctly Lo monitor the
actual signal transmitted, it is im
(Continued on page 21)
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Figure 3. Main channel monitor is
shown with fwo auxiliary multiplex
channel units mounted directly above.
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NEW Hughes Storage Monitor

Tape advantages are well-known—superior "live-quality” picture reproductior, imme-
diate playback and greatly reduced costs. One of the major difficulties to date nas been
development of efficient tape editing methods and techniques. Now, Hughes makes
available to the industry a Storage Monitor for use as a key unit in the design of tape
editing systems.

The new Hughes Storage Monitor operates like any standard TV monitor until you prass the
button, Immediately the Hughes 5 TONOTRON® Tube freezes the image, holding it until the
monitor mode is restored.

Advantages to TV engineers include: High-Speed tape processing. Better program continuity
and quality. Less tape wear during editing. Highest utilization of video recording equipmert.

Pictures may be held for approximately ten minutes with a minimum of 5 half tones. Input may
be from separate or compositz video sources. Push-button controls permit local or remote ooeration.

Model 201 Storage Moniior is availabie in several mounting arrangements-—portadle or
rack mounted, individually or in groups, for sequential frame study. This permits rap:d selection
of individual frames and desired aclion sequences.

For additional information write to: Hughes Products, Industrial Systems Division, Internalional
Airport Station, Los Angeles 45, California.
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Mow! A television monitor with a memory...
capabie of freezing any TV action.

videa Signal . Posilive Video or Positive Composite Video

{sync. neqg.) coaxial cable input, 1 volt p-p.

Separate Sync Inputs Negative sync, coaxial cable input.

Irput Impedance . ... 100 oh ach on Separate Sync Inputs,

1000 ohms on Video Input (with parallel

terminal for 75 ohm matching termination).

Yideo Bandwidth .o oo Approximately 6 me.

Veriical Scanning Frequency. ................ 80 cps. interlaced.

Horizontal Scanning Frequency...................... 15,750 cps.

Picture Size ... ... ......... ..4 inch useable diameter.

Power Requirements .. 115 V 50/60 cps. 130 watts.

Bimensions (Model 201)..................0s 147 x 8-1/2" x 16-1/2"

wt. approx. 40 Ibs.
trPounting (Model 201-R) ... ........... .. .. Standard 19~ relay rack
Phosphor ... ... ........... P-4 (Television black and white)

NDUSTRIAL SYSTEMS DIVISION
T o= . = =
1

HUGHES PRODUCTS |
I
S J

Crealing a new world with ELECTRONICS

|
1

SEMICONDUCTOR DEVICES - STORAGE TUBES AND DEVICES -
MICROWAVE TUBES + VACUUM TUBES AND COMPONENTS + CRYS-
TeL F 3 + MEMO-SCOPE® OSCILLOSCOPES +« INDL AL

CONTROL SYSTEMS

15



Equipment can only be kept
in condition by a systematic

program of:

An adequate maintenance

Cleaning
Inspecting
Measurements

Servicing

program requires:

Schedule
Records
Supplies
Tools

Test Equipment

DO YOU HAVE ADEQUATE

THE EARNING power of all broadeasl
stations depends on the efticient and
dependable functioning of the equip-
ment uscd lo place Lhie programns on
the air. To obtain consistent opera-
tion of all types of apparatus a
planned program of prevenlive main-
lenance is necessary. All breakdowns
cannol be prevenled; however, sys-
temalic inspecting, cleaning and
scrvicing of station equipment will
often disclose trouble before an ac-
tral breakdown occurs. If failures
are anlicipaled and steps laken fo
prevent Lhem the technical operation
of a station will be more lrouble:
free and ils quality improved.

Television statious and larger AN
statious usually have well organized
maintenance plans which are neces-
sary duec lo the complexity and ex-
tensive naturc of the equipment in-
volved. Many medium-sized and
simaller stalions could also benelit by
organizing a svslemalic program of
preventive mamtenance. This is es-
peciallv imporlant where transmit-
ters are unallended or the services
of skilled technical personnel are not
available al the studio in the evenl
of a breakdown. Equipment will be
kepl operating at oplimum, the pos-
sibility of failure reduced, aud F.C.C.
requirements will be met by follow-
ing a carefully planned maintenance
schedule,

Preparing a Maintenance
Schedule

In  establishing a maintenance
schedule a study should be made of

all equipment and the mslruclion
books reviewed for faclory sugges-
tions for maintenance procedures.
Each required step should be oul-
lined and it should be determined
how often the step will be performed.
Every slation will have different re-
quirements bul the general proce-
dures and methods of organization of
the program are similar. A system of
records and reports will be required
and should show when each mainle-
rance ilem is perforined and any
problems or irregularily whieh mighl
have developed.

Maintenance Supplies and
Equipment

Any  maintenance progrant in-
cludes the thorough cleaning of all
equipment, a careful inspection for
any abnormal physical or eleclrical
condition, measuring circuil  con-
stants, and routine scrvice proce-
dures such as lubricating, tube test-
ing and lightening counections. To
accomplish these tasks i1l is necessary
to have the proper supplies, tools
and test equipmenl for cach opera-
tion. Sufficienl tools should be avail-
able to perform any adjustinent or
repair which might become neces-
sarv. The correct lools for specific
functious should be on hand because
the use of improper tools can cause
damage to lhe equipment. Repairs
can also be performed more rapidly
with the proper equipment. The tool
inventory should be stored in au or-
derly manner which will make it pos-
sible to locale a desired tool quickly
and also to determine if any lools are

BROADCAST ENGINEERING



PREVENTIVE MAINTENANCE?

missing. The tools should be kept
clean and nol allowed to rust or be-
come damaged. Advance thoughl
and plannig in obtaining a complete
selection of tlools, malerials, and
cquipment will wake the repairing
and maintaining of equipmenl a
faster and more efficient operation.

Every station should have ade
quate tesl equipment i order lo
make nrcasurements in all of the
various types of circuits in the sta-
tion, trouble shool, make adjust-
menls and test tubes. In surveying
the station equipment lo delermine
maintenance requirements, it should
also be determined if adequate test
cquipment 1s available to lest each
item properly. Tesl gear should be
organized so as lo be readily acces-
sible and casily used. A porlable lesl
beneh, lest wagon, or test room may
be desirable.

Since cleaning is of great impor-
lance m mamlaining equipment, the
proper equipmeut and supplies for
cleaning should be on hand. An air
blower, vacuumm cleaner, lint free
cloths, cleaning agents and brushes
are sonme of the required ilems.

Cleaning

All dirt, corresion, rust, mildew
and any other foreign matter should
be removed from all tubes and com-
ponenis. An accumulation of dirl
and grease reduces voltage imsulation
and is a causc of leakage currents
and arc-over. Air filters should b
checked, cleaned and replaced peri-
odically, contacts on relays and com-
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ponents should be checked for cor-
rosion, and any moisture removed
from components. A vacuum cleaner
and blower should be uscd to renmove
all loose dust from equipment en-
closures. Care should be exercised in
cleaning equipment parts so as not
to cause damage accidentally.

Inspection

Inspection constitutes an impor-
tant part of maintenance praclices
and includes checking components,
conneclions and other apparatus by
visual, feeling, and mecasuring lo as-
certain 1f the correct operaling and
physical condition exists. Defecls
will often be spotted by a complete
and lhorough visual inspeelion of
slation equipment, Misaligned parls,
discoloration, blistering, bulging,
wear of moving parts and other me-
chanical defects will often he spolted
and corrective aclion can be taken
before serious trouble oceurs. In ad-
dition lo visual inspeclion certain
troubles will be revealed by fecling
components and other parts. Over-
healed parts can be found by feeling
immediately after the equipment is
tiwrned off. Excessive vibration or
binding of moving parts will be de-
fected and any loose connections or
parts can be discovered by this
nieans of examination.

Measurements

In addition to checking the phys
ical characteristics of station equip-
menl the clectrical operation should
be maintained by measuring circuil
-alues  which may give advance

warning of Llrouble 1f a variation
from normal is noticed. These meas-
urentents should be in addition to
the regular Proof of Performance
measurements and should include
olher checks in addition to the re-
quirements of the F.C.C. Output
levels of amplifiers, noise and distor-
tion measurements, frequency re-
sponse tests, hum levels and appro-
priate voltage and current measure-
ments are among Lhe electrical tests
which should be periodically made
and recorded. This procedure if fol
lowed systematically will he of greal
value in keeping equipment operal-
mg at oplimum.

Servicing

As part of the maintenance plan a
schedule of serviee procedures should
be established and followed regular-
ly. The purpose should be to keep
all equipment in good condition and
will include tubricating motors and
olher apparatus, replacing air filters,
tightening connections, making elec-
trical and mechanical adjustinents,
heating spare mereury vapor tubes
and any olher service procedure
deemed necessary for a particular
station,

Through the establishing and fol-
lowing of a program of maintenane:
as outlined in this article the engi-
neering slaff can have confidence
that all equipment is in top shape
and in addition will become more
famihar with the equipment which
will make 1t casier to find and cor-
recl trouble if il should develop.



Figure 1A. Modulated subcarrier information remaining Figure IB. Desired final information [recovered audio)
after main carrier has been removed. as seen on o after subcarrier has been removed (before amplification
standard oscilloscope.

Multiplex Reception:
HETERODYNING VS. SELECTIVE FILTERING

By LEONARD E. HEDLUND*

TI[E rurrose of this report is to
describe and discuss two basie tvpes
of FM multiplex receivers commer-
. . . cially available at the present time.
recovery in FM multiplex receivers. This reporl will assist FM radio
station engineers in their compara-
tive analysis of the two types of re-

celvers.

The principle of selective filtering
was the first method of sub-channel
receplion up until a few months ago.
Recent engineering developments by
a few manufacturers working inde-

Chief tnyineer. Continental Mig. Co.. 1612 California St., Omala, Neb pendcntly Of eaCh Olhel‘ S“ggeSt

A comparison of two methods of subcarrier

MA TUNED r | , AUDIO _
ANNEL | SELECTIV LIMITER |bETECTOR _ ! FILTER AMPLIFIER|

| DETECTOR FILTER En

g S

Figure 2. Block diagram showing stages
used in selective filtering method of
ubcarrier recovery

LIMITER
TO LOW PASS

_L S pf————}— FiLTER

X

Figure 3. Diagram of counter type de
tector.
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that an alternate method utilizing
the principle of helerodyning will
surpass the selective filtering svs-
tem or method.

To compare the merits and draw-
backs of each system it is impera
tive that the reader possesses a hasic
understanding of mulliplexing. Suf
fice 1t to say that subearrvier fre
cuencies lie belween 20 and 75 ke
as ordered by the FCC. It is the
prime requisile of any mulliplex re
ceiver to detect the information
conveyed on a specific subecarrier
while at the same time rejecting the
multitude of undesirable informa
tion which accompanies lhe trans
mission of this subcarrier. The hig:
gest problem which a multiplex re
ceiver mus!l overcome is to rejecl
the main (or mother) carrier’s in-
formation while detecting the sub
carrier that “rides” on the main car-
rier. (See Figures la & [h.)*

Selective Filtering

Selective filtering is lhe priuciple
that permits Lhe subcarrier fre
quency coming from the main chan-
nel detector to pass direclly through
the selective tuned filter while all
other information is filtered out and
rejected. Figure iltustrales how
the selected subcarrier is then lim
ited to ecliminale noise, detected to
identify the subcarrier information
and fillered to eliminale any re
maining subcarrier; after which the
recovered audio is anplified.

The most outstanding advantage
of this type ol reception is that it
permils the use of a simple counter
ivpe detector (see Fignre 3) which
is extremely linear and vequires no
Luning

The ereatlest disadvantage of Lhis
lvpe of receplion is thal selective
filtering (in the 20-75 ke range) re
cults in undesirable phase shift
problems unless high quality indue
tors are used. The cost of the induc-
fors is lhe reason why selective
filtering is more expensive than het-
erodvning. You can see from Figurce
£ a liller thal has been designed 1o
provide adequale selectivity makes
good phase linearity difficult, by its
very nature.

A further disadvantage is that
thiis principle requires extremme care
alter delection, to be sure the RA
filter complelely eliminates the sub
carrier. This engincering design is
cxlremely crilical becanse the mod
ern audio amplifier has a frequency
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BAND-PASS FILTER

Figure 4. Diagram of typical filter which illustrates how phase shift can occur
due to the necessary circuitry.

T
|
pavLviPLER 1. F.
putrur
irmom
IMALN CH,

SR — |

pisc,
| AMPLIFIER—1 LIMITER ND L
R.F. FILTER

AUDIO

Figure 6. FM limiter and discriminator detector which can be used for the
subcarrier.

response going up and into the 50
kc range. As a result it is particu
larly susceptible to the subcarrier
frequencies between 20-75 ke. Be-
cause of the amplitude or strength
of this subecarrier, if it is not com-
pletely filtered, the audio amplifier
will be overloaded.

An economic disadvantage of se-
lective filtering (and once which is

(Continued on page 28)

Figure 7. McMartin muliiplex receiver
utilizing the heterodyne principle.
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Raytheon Distributors

Alabama

Birmingham
% Forbes Distributing Company
== MG Electrical Equipment Company
> FAirfax 2-0449
Mobile
Forbes Electronic Distributors, Inc.
Arizona
Phoenix
Radio Specialties & Appl. Corp.
AL 8-6121

When you need any TS ondard Radio Parts, Inc.
MA 3-4326
California

L] L]
electronic part in a hurrvy... Burbank
Valley Electronic Supply Co.
Victoria 9-3944
Glendale
R. V. Weatherford Co.
Victoria 9-2471
Hollywood
Hollywood Radio Supply, Inc.
HO 4-8321
Inglewood
Newark Electric Company
ORchard 7-1127
Los Angeles
Graybar Electric Company, Inc.
ANgelus 3-7282
Kierulff Electronics, Inc.
Richmond 8-2444
Oakland
Brill Electronics
TE 2-6100
Elmar Electronics
TEmplar 4-3311
i San Diego
i Radio Parts Company
g Santa Monica
Santa Monica Radio Parts Corp.
EXbrook 3-8231

Colorado

Denver
Ward Terry Company
AMherst 6-3181

Connecticut

East Haven
J. V. Electronics
HObart 9-1310

. District of Columbia
WatCh the actlon Electronic Industrial Sales, Inc.
HUdson 3-5200
Kenyon Electronic Supply Company
DEcatur 2-5800

you get from your Florida

Miami
East Coast Radio & Television Co.
local RAYTHEON distributor! , FRankiin 14635
Goddard Distributors, Inc.
TEmple 3-5701

—and at factory prices Indiana

indianapolis
Graham Electronics Supply Inc.
MElrose 4-8486

RAYTHEON COMPANY

RECEIVING AND INDUSTRIAL TUBES
MECHANICAL COMPONENTS
VOLTAGE REGULATORS
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Serving Key Markets Include

lllinois

Chicago
Allied Radio Corporation
HAymarket 1-6800
Newark Electric Company
STate 2-2944

Maryland
Baltimore
Wholesale Radio Parts Co,, Inc.
MUl!berry 5-2134
Massachusetts
Boston
Cramer Electronics, Inc.
COpley 7-4700

DeMambro Radio Supply Co., Inc.

AL 4-9000
Lafayette Radio Corp. of Mass.
HUbbard 2-7850

Cambridge
Electrical Supply Corporation
UNiversity 4-6300

Michigan

Ann Arbor

Wedemeyer Electronic Supply Co.

NOrmandy 2-4457

Detroit
Ferguson Electronic Supply Co.
WOodward 1-2262

Minnesota

Minneapolis
Electronic Expeditors, Inc.
FEderal 8-7597

Mississippi

Jackson
Ellington Radio, Inc.

Missouri

Kansas City
Burstein-Applebee Company
BAltimore 1-1155

New Mexico

Alamogordo
Radto Specialties Company, Inc.
HEmlock 7-0370

Albuquerque
Radio Specialties Company, Inc.
AM 8-3901

New York

Buffalo
Genesee Radio & Parts Co., Inc.
DElaware 9661

Mineola, Long Island
Arrow Electronics, Inc.
Ploneer 6-8686

New York City
H. L. Dalis, Inc.
EMpire 1-1100
Milo Electronics Corporation
BEekman 3-2980

Sun Radio & Electronics Co,, Inc.

ORegon 5-8600
Terminal Electronics, Inc.
CHelsea 3-5200
Ohio
Cincinnati
United Radio Inc.
CHerry 1-6530
Clevefand
Main Line Cleveland, Inc.
EXpress 1-1800

DISTRIBUTOR PRODUCTS DIVISION ¢ WESTWOOD, MASS.

SEMICONDUCTOR PRODUCTS

Pioneer Electronic Supply Co.
SUperior 1-9411
Columbus

Buckeye Electronic Distributors, tnc.

CA 8-3265
Dayton

Srepco, Inc.

BAldwin 4-3871

Oklahoma

Tulsa
S & S Radio Supply
LU 2-7173

Oregon

Portland
Lou Johnson Company, Inc.
CApitol 2-9551

Pennsylvania

Braddock
Marks Parts Company
ELectric 1-1314

Philadelphia
Almo Radio Company
WAInut 2-5918
Radio Electric Service Co.
WAInut 5-5840

Reading
The George D. Barbey Co,, Inc.
FR 6-7451

Tennessee

Knoxville
Bondurant Brothers Company
3-9144

Texas

Dallas
Graybar Electric Company
Rlverside 2-6451

Houston
Harrison Equipment Company
CApitol 4-9131

Utah
Salt Lake City
Standard Supply Company
EL 5-2971
Virginia
Norfolk
Priest Electronics
MA 7-4534

Wisconsin

Appleton
Electronic Expeditors, Inc.
REgent 3-1755

Green Bay
Electronic Expeditors, Inc.
HEmlock 2-4165

Menasha
Twin City Electronics
PArkway 2-5735

Milwaukee
EX-EL Distributors, Inc.
Mltchell 5-7900
Electronic Expeditors, Inc.
WOodruff 4-8820

Milwaukee Electronic Expeditors, Inc.

GReenfield 6-4144
Oshkosh

Electronic Expeditors, Inc.

BEverly 5-8930

RAYTHEON/MACHLETT POWER TUBES

CAPTIVE HARDWARE
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. . . monitor becomes a valu-
able tool for diagnosis . . ."
MULTIPLEX starts on page 12

portant that the R.I. sample be as
near to the anlenna as is practical.
It a stub is located belween the
transmitter and the antenna to cor-
rect high VSWR, the nmonitor will
not necessarily render true indica-
tions of the transmitted signal.

In earlier articles the effects of a
mistuned transmitting antenna have
Geen discussed. Our experience has
led to the conclusion that o correctly
designed and tuned antenna will of
[er the proper load lo the transmis-
sion line.

Approximalely 15 volts of R.F. is
required to operale the main moui
lor. A funeclion swileh on the panel
cnables the station engineer lo easily
check the R.F. level which 1s read
on the modulation meter when the
swilch is in the earrier position.

With the auxiliary mulliptex sub-
carrier monitor plugged inlo the
main monitor, all functious of the
subearrier arec measured. Noise, fre-
queney response, percentage of mod-
ulation, and distortion measurements
arc made with standard procedure.

In order to make crosstalk meas-
urements, the modulation is removed
{from the subcarrier and various tones
are applied o the niain channel. The
crosstalk will appear on the meler
being used to measure noise. The low
inherent noise of the mulliplex mon
illoring cireuil permits signal to noise
measurements of 55 db helow plus or
minus 10 Kec. deviation peaks.

With a perfectly adjusted trans-
niitler and antenna system it is pos-
sible to find that application of 100
per cent modulation to the main
channel of any lone will not cause
the noise meter lo rise out of the
minus 55 db posiltion. In most cases
however, the crosstalk caused by 100
per cenl modulation of the main
channel will read around 4 to 6 db
cul ol the bottom noise. Mistuned
anlennas, poorly neutralized trans-
mitters and other transmission faults
show up as badly as 15 to 20 db of
crosslalk out of the hotlont noise,

The monitor then becomes a valu-
able tool for the diagnosis and main-
tenance of an FM transmission sys-
tem as well as lo supervise the cor-
rect dav to day operation of the sub-
carrier generalor itsell,
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By PROFESSOR OSCAR VYON DER
SNIKRAH

DUan the past vear, the art of
communicaling on a “SUBLIM-
INAL” level has been given consid-
crable publicily; however, few people
actually undevsltand the meaning of
the term.

“Subliminal” is an expression used
to deseribe a communication or stim
ulus to the mind that is below the
threshold of consciousness. In other
words, the message gets Lhrough
without perceplion. The so-called
subconscious part of the mind which
receives Lhe stimulus will eventually
convey to the conscious mind the re-
ceived information either in the form
of thought impulses or actions in:
spired by the “subliminal” stimula:
tions.

IExtensive experiments have been
conducted the past vear wilh lhealre
audiences by flashing messages on
the screen during the regular movie
presentalion. The words were thrown
on the screen for such brief flashes
that they were nol actually seen bul,
nevertheless, lthey got lhrough to the
subconscious. Messages such  as
“BUY POPCORN.,” EAT TPOI-
CORN” “DRINK POP” eclc,
flashed on the screen everv few sec-
onds throughout the performances
created a desire for these products
in the subconscious mind of the pa-
tron in the audience.

It was with these preliminary lesls
in theatres as well as on television
that we started our research into the
aspects of “subliminal” audio stimu-
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AINAL MODULATION

The technical aspects of broadcasting to the

subconscious mind are described for the first time.

Detailed circuitry is available on request.

lation that could be applied to the
cntirve field of broadeasting.

Somewhat similar to the field of
lhwvpnosis as used in modern medicine,
the subliminal methods of reaching
the inner mind do not require the
slate of Lrance as does the hypuotist.
In the field we are now exploring, the
conscious mind is completely by-
passed.

We are deeply indebted lo a for
mer member of our engincering stalf
for his accidental discoverics madce
while working on another sccrct
velopment. Just hefore leaving for
the sanatorium, his discovery of Uhe
stbeonscious awareness to supersoitie
tones literally electrified our ac-
tivities.

History will some day record his
conlribution.  Fortunately, a oreal

many of his observations were left in
the form of memos and schematies
thal enabled us to carry on his work
after they came and gol him.

It is a well eslablished fact Uhat
the human awareness to sound sel
domn permils perceplion of toues
above 15,000 cps. The cutoff point
as well as the response curve varies
among individuals to a cerlain ex
tenl. It can now be shown, however,
that a narrow band of frequencies
between 15.000 eps. and 16.000 ¢ps.
will actually reach the subconscious
niind by divect radiation rather than
through the normal route of the cars

The subliminal hearing pheiom
cnon that was discovered needed
cnly the right type of signal in order
Ic be used. Necdless to sav, it is be

(Continued on page 29)
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Figure I. Dotted lines show the areas of an AM modulation envelope which are
used for supersonic transmission to subconscious mind.
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SOUND SYSTEM MAINTENANCE
OF FILM PROJECTORS

Mater courtesy of Kastinan KNodak Co

N
bOU.\'I) on {ilm has heen wilh us for quile a few years
now, and during this time the techniques of recording
and playing back sound on film have heen refined o
a high degree. The technical literalure abounds in in-
formation on all aspects of the motion-piclure sound
svstem. However, for those of us who do not have
quite so avid an interest, it mighl be worthwhile to
discuss some of the mechanies of maintaining a sound
reproduction system, particularly as applied to 16mm
projectors. In this case, we will describe in great delail
the system in the Eastman 16mm Projector Models

Figure .

March, 1960

25, 2513, 250 and 275. However, the principles should
be just as applicable to other high-quality 16mm
projectors.

The function of the photographie sound lrack is to
mtercept a beam of light directed onto the face of a
photocell and to modulate this light beam, The sub-
sequent variation in the amount of light falling on the
cell will, in turn, vary the electrical oulput of the cell.
This output is. in turn, amplitied and reproduced as
an audio signal.
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The sound track can be either of lwo types, “vari-
able-area” or “variable-densily.” In the cuse of the
variable-densily track, the light beam is modulated by
the changes in densily in the lrack. For instance, a
single high-frequency note will consist of many closely
spaced, narrow, dark segments across the entive track,
whereas a low-frequeney note will give wider scgments
spaced farther apart. Iig. 2 shows two sections of
such a track. The first will produce silence (no modu
lation 1 density). The second will produce a k00
cycle-per-second signal.

SILENCE

400.CYCL E/SEC SIGNAL

mnmmnmm\nm

1

t
|
|

Figure 2. Variable-density sound track

The variable-area track modulates the light reach
ing the pholoelectric cell by the variation in the lotal
opaque area of the track. The type of recorder used
in making the original recording will Jetermine the
pattern of track produced, however; Ifig. 3 is repre
senlative of a tvpical variable-area track. During a
period of silence, the area is unmodulaled, as shown in
the first seclion; a 400-cycle-per-second signal pro-
duce a rather large wave form.

SILENCE

/400-CYCLE/SEC SIGNAL

Figure 3. Variable-area sound track.
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With these brief descriptions in mind, let us look at
the individual components of the projector sound sys
tem and discuss the adjustiments it is possible lo make
te each component in order to obtain optimum sound
quality. Fig. 1 shows the individual components of
the sound system in the Eastman 16nmm Projector
Models 25, 2513, 2530, and 275.

The Exciter Lamp supplies the light to the sound
syvstem. It operates from a low-voltage. direc/-current
power source. The position of the lamp filanment is
most important since the Lump must fill the sound
oplics completely with a uniform light beam. For this
reason, cach projector model is designed te operate
with a specific lamp having a certain filament height
and shape. The manufacturer’s recommendations on
the proper lamp size should be [ollowed exactly.

In the tclevision industry, where the loss of even a
shorl commercial can mean considerable loss i reve
nue, il is common practice to discard a lamp which
has excecded one-hall its rated lite expectancy.

The life expectancy of any lamp can be increased
substantially by undervolting it slightly. It is not un
common to find this principle applied o exciter lamps.
However, if the life of the lamp is prolonged over too
greal n period, the filament may sag and cause a non
uniformly illuminaled sound track.

The Sound Optic is a toroidal oplical system which
[ocuses the narrow filament image of the exciler lamp
on the photographic sound track. A mask with a slit
is included in the optics lo exclude stray light from
reaching the sound track. The focus, the size, and the
tilt (the azimuth adjustient) of the light beant at the
sound track will all contribute to the final quality of
ihe audio oulput.

The Sound Drum is driven by the film passing
around it. The Light slit i= Tocused on the sound track
at the sound drum; it is esseutial thal the film he
woving at a uniform rate at this poinl. Any variation
in speed will show up as wow in the audio output. For
this reason, the sound drum is coupled directly to a
stabilizing flywheel.

The Prisin, Collector Lens, and Photoeleciric Cell
complete the sound system. The prism and colleclor
lens combine lo locate the light beam on the collector
plate of the photoelectrie cell.

The Preamplifier (and amplificy) completes conver-
sion of the photographic track to an electrical signal.
The preamplificr contains not only he controls for
choosing the type of frequency-response curve desirved
but also a gain control for equalizing the audio outpul
with that of another projector. The lalter feature is
particularly important in television, where the pre-
amplifier of cach projector feeds to a connuon exter:
nal audio amplifier. It is also usual to include within
the preamplifier, cireuitry which will permit thie selec-
tion of the output from cither a photographic or mag-
netic sound track.

Wow and Stabilization Time

The linear speed of the film over the sound drum
must be uniform to miniimize wow. This is particularly
important in 16mm produetion, where the linear speed
of the film is ouly (wo-thirds that of the 33min sys-
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tem. In order to maintain lhis constant film speed,
the rotation of the sound drum is stabilized with a
flywheel which, in turn, is magneticatly damped. The
Ivwheel and daimping magnet are shown in Fig. 4.

SOUND DRUM PRESSURE ROLLER FLYWHEEL

DAMPING MAGNET

¥

DAMPER ROLLER

b LA PSRN

RECHARGING HOLE

SOUND DRUM

Figure 4.

The stabilization time of the sound system (thal is,
the time it takes for the linear speed of the film to
become constant afler starling the projector) is nor-
mally under two scconds. Should the sound drum be-
come polished or the sound drum pressure roller fail to
exert sufficienl pressure, lhe film will slip against the
sound drum and increase the stabilization time. For
this reason, stabilization tiine becomes a good check
on the condition of the sound drum and the adjust-
menl of the system.

The posilion of the damping magnet is selected care-
fully during the final inspection of the projector so
that it provides the proper amount of magnetic drag
as the flywheel rolates; moving the magnet away from
the center of the flywheel will increase ils etfect on the
flywheel rotatien. Always mark the location of the
magnel before removing it during the disassembly of
the projector. Handle the magnet with care since it
1¢ very brittle and can be broken easily if dropped.

During normal operation, the sound damper roller
should ride about nudway between its two extreme
positions of travel. The location of the damping mag-
net on the flvwheel will have an effeet on the normal
operating position of the damper roller. However, if
the magnet’s position has nol heen changed il should
not require adjustment..

The position of the sound damper roller can be ad-
justed by moving the screw which retains the spring
hanger up or down in the slotted hole directly behind
the damper roller. If the adjusting screw holding the
damper spring is moved up to ils maximum position
in the slol and the roller continues lo ride at the bot
tom of its travel there is probably a drag on the film
or mechanism somewhere in the system. For instance,
something rubbing against the flywheel, ele.

Ma:rch, 1960

The sound drun and flywheel are driven by the film
as 1t passes over the sound drum. The sound drum
has a matted surface lo prevent slippage between the
film and the drum; however, upon conlinued use, the
surface of the drum can becoine polished. (This can
happen after 500 hours where dust and dirl are pres-
ent n the air or on the film or after several thousand
hours in clean conditions.) It is a good idea to check
the condition of the sound drum frequently and lo
replace it when it becomes polished.

In order to maintain good contact between the
sound drum and the film, the sound drum pressure
roller should exerl a pressure of about 9 to 12 ounces
on the sound drum. The pressure is measured at the
finger pad on the end of the pressure roller arm and
1s the amount of pressure required on the finger pad
to just raise the roller off the sound drum.

After operating for some lime it is usually necessary
to restore the silicone damping fluid within the damp-
er. Without this fluid the sound slabilizalion time will
become excessive. In recenl model projectors, this can
be done quickly with a hypodermic-type applicator.
Insert the hypodermic charged with silicone fluid into
the small hole which goes through the damper casting.
A few drops of the silicone will be sufficient. Recent
mode] projectors also have a splil cover plale over the
damper assembly so thal the entire assembly can be
removed easily lor servieing.

Frequency Response and Gain

There are several adjustments which can be made
en the Eastman 16mm Projectors which will affect the
frequency response and the gain. As outlined previ-
ously, the high-frequency signals appear as small mod-
ulations on the sound track. In order to reproduce
these {requencies, the light beam falling on the track
must be very narrow—or, phrased another way, the
projector canno! reproduce faithfully any frequencies
which are narrower than the light beam scanning the
track. The effective width of the scanning slit on these
16mm Easlman Projectors 1s .0003-inch. Fig. 5 shows
the sound optic which focuses the slit on the sound
track.

SOUND OPTIC
SLIT MASK
A

FOCUS ROD AND SLEEVE
Figure 5.
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It is essential that this slit be focused sharply on
the track. 1If it is not, the fuzzy slit image will impair
both output and response. The best way to check
focus is as follows:

Sound Focus Adjustment

1. Slide the rotating sleeve off the end of the focus
ing rod. IU will now be possible to move the entire
sound assembly back and forth by rotating the slotted
sleeve on the end of the rod.

2. Thread the projector with a sound focusing test
i'Im having a 5,000 or 7,000-cyvcle-per-second square
wave sound track so that the emulsion side is toward
the lens. Tt will help if a 6- to 8-foot continuous foop
15 made from a section of the test film so that the ad
justments can be carried out without concern about
the film's running out.

3. With the projector running, observe the audio
output on a VU meter. Adjust the focus until a peak
is obtaimed. Reposition the rotating sleeve so thal the
“I” marking is in contact with the stop. (The “I”
designation means that the cmulsion position of the
print is facing forward, or toward the lens)) Be sur
that this sleeve, when rotated, does not ruly against
the casting.

4. Rethread the projector so that the test-film
emulsion faces the projection lamp of the projector.
Rotate the sound focus sleeve to the “R” position.
The output meter should read within 2 db of the
previous peak.

Azimuth Adjustment

[::J CORRECT\\\\\\\

TILTED

)

Figure 6. Azimuth adjustment.

If it is impossible to obtain a peak reading during
the focus adjustinent, the azimuth adjustinent may
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be off. It is important for the slit of light to fall on
the sound track squarely. If the slit is tilted one way
or the other, it will be reading a portion of the track
preceding or following the desired area.

The sound optie carrving the slit can be tilted
from side to side by loosening one of the azimuth
adjustment serews and tighlening the other. This
adjustment should be made with the same test filn
v the projector as for the focus adjustment. Bolh
emulsion positions should be tested and should give
results with 2 db of cach other. Be sure that bhoth
azimuth adjusting screws arc light when the final
tests are made.

Buzz Track Adjustment

The sht of light nust fall on the sound track
ihe correet lateral position so that it will be modu
lated by the full-width track but yvet the sound track
should not be scanned beyond its edge. (This is im
portant for maximum gain, as well as for a good
signal-to-noise ratio.) A buzz track test film for
cheeking  this adjustment 1s available from the
SMPTE. On this particular film, the normal track
area is blank, bul, on one side of the track area, there
is a 1,000-cycle signal and, on the other a 300-cvcle
signal. Thus, if one or the other of the tracks is
audible, it 1s apparent that the light slit is off center.
Sece IMig. 7.

/

CORRECT \\\\\\\\

OFF CEMTER

g o 0 0O

Figure 7. Buzz-track adjustment.

The buzz track adjustment screw controls the lal
eral position of the slit. The adjustment consists of
two screws butting up against one another. See Fig. 7.
The inner Allen-head screw protrudes and acls as «
stop for the sound bracket in its closed position. The
following steps describe the adjusiment:
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1. Thread the projector with a continuous loop of
a buzz track Llest film. 1f either the 1,0600- or 300-
cycle track is audible, the slit is off center. The fre-
quency of the note reproduced will determine whether
or not the optics should he moved in or out.

2. Loosen lhe ouler buzz track adjusling screw.

3. Lower the sound brackel assembly and turn the
inner adjusting screw in or oul lo correcl any mis-
alignment. Return the bracket assembly to the run-
ning position and lock it firmly in place. This ad-
justment is a lrial-and-error operation, and several
altempts will probably be made before the exacl
point 1s located where neither the 1,000-cycle nor the
300-cycle track i1s audible.

4. When the exact location has been delermined
and the setting made, tighten the outer adjusting
screw against the inner screw and recheck to see lhat
the position has not been allered.

After the light slit strikes the film, it passes
through to a prism which deflects the light beam
onlo a collector lens whicl, in turn, focuses the light
onto « photoelectric cell. All of these oplical com
ponents are aligned and locked in place during the
manufacture of the projector. However, in time, for
one reason or another, these may be jarred out of
position,

Prism, Field Lens and Photoelectric
Cell Adjustment

PRISM

PHOTOELECTRIC CELL

COLLECTOR LENS
Figure 8.

1. Loosen the thumb screw in the bottomn of the
preamplifier and slide it out of the way.

2. Thread the projector with film and lower Llhe
sound opties so that a head-on view of lhe sound
drum and prism can be obtained.

a. The sound lrack must fall exactly on the fac
of the prisin,

b. There musl he several thousandths of an inch
clearance between the prism and the sound drumn
during the full rotalion of the drum.

c. If adjustinent is necessary, loosen lhe lwo set
screws holding the prism and shift its position care

Ma:rch, 1960

fully. It will be necessary lo remove the sound drum
to do this.

8. The position of the light beam on the collect-
ing lens should be checked next.

a. Remove the film from the projector.

b. Insert a small piece of while paper against the
collecting lens and return the sound optics bracket
to ils normal position. The exciler lamp should be
on. If the prisim is positioned properly, the circular
light beam should fall on the center of the collect-
ing lens. (Viewing lhe collecting lens is awkward
when the sound oplics brackel is in position. It can
be made somewhat easicr by removing the rear cover
plate from the pins which hold it to the sound optics
bracket and sliding it over the power cord to the
preamplifier.)

c. If the beam does not fall on the exact center
of the collecting lens, move the prism forward or
backward from ils presenl posilion. After this ad-
justment, recheck to make sure that the sound track
lalls on the front face of the prism and that the
sound drum clears the prism. The film should not
contact the front surface of the prism as it travels
over the sound drum.

4. After these adjustments are made, check the
positien of the light beam on the collecting plate of
the photoclectric cell. The cell is mounted on metal
clips within the preamplifier. These can be bent
within a narrow range if il is necessary to reposition
the cell in order lo collect the entire spot of light.

Cleanliness

It should go without saying that all components
of the sound system should be kept clean. Dirt and
grease on lhe oplical elemeuts will impair the effi-
ciency cousiderably. The sound prism seems to be a
particularly vulnerable spot for the accumulation of
dirt since it is so close to the film path. The sound
system should be cleaned regularly.

As a final check on the performance of the sound
system, a frequency-response curve can be plotted.
A multi-frequency test film, such as that available
from the SMPTE, will provide an excellent check
material. In this manner, the output of the system
Gver a frequency-response range of 50 to 7,000 cycles
per second can be compared with the manufacturer’s
curves. Fig. 9 shows such a curve for the Eastman
16mm Television Projector, Models 250 and 275.

Magnetic Sound Playback

The use of the magnetic sound track has come
into use mt 16mm work during the past few years.
Kits are currently available which will adapt the
Sastiman projectors to playback of this type of track.
The instailation of the magnetic head also requires
a preamplifier which will accommodate the output
from either the photographic or magnetic track.
More recent preojectors—for instance, the Models 275
and 25B—are cquipped with this type of preamplifier
at the time of manufacture. Fig. 9 includes this fre-
quency-response curve for this magnetic playback.

The adjustments to the magnetic head are very
similar to those possible lo the light slit in a photo-
graphic sound system. Test films for aligning the
magnetic head are also available from the SMPTE.
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Multiplex Reception . . .

Starts on page 18
becoming increasingly important a
more and more stations seek versa
tile receivers to meel all their necds
i1s that unils can nol be tuned in
the field to different subcarrier fre-
quencies. In fact the selective filter-
ing method requires a complele new
subearrier ecircuit each time the sta-
tion desires lo change a subcarrier
frequency.

Heterodyning

Heterodyning is the principle of
taking two frequencies and combin:
ing them to make a third or “beat”
frequency. In its application to mul
tiplex reception the original sub
carrier frequency is combined with
a local frequency to produce th
new “beal” or “II” frequency. This
resulting frequency is filtered, lim-
ited, detected and amplified, just as
in selective fillering. (Sce Figure 5.)

The outstanding advanlage of
Leterodyning is that the IF fre-
quency derived can be higher than
the original subcarrier frequency—
kigh enough, in fact, to permit ex-
tremely sharp band pass filtering by

use of conventional coupled IF
tuned cirenits. This is a much
simpler and less expensive method
of subearrier detection.

Aunother strong advantage is that
the local oscillator is tunable, per-
mitting the selection of the desired
subcarrier frequeney by the simple
adjustment of a thumbnut. The Me-
Martin receiver, for instance, has
the IF frequency always at 435 ke.
11 it is desired that a subcarrier fre-
quency of 67 ke be received, the
only adjustment neeessary is to tune
the local oscillator to 522 ke. The
heterodyning  mixing  principal  of
lhe two frequencies resulls i the
beat IF frequency of 455 ke.

A further advantage of helero
dvning is that a simple I'M limiler,
and discriminator detector can be
used. (See Figure 6.) After detec-
tion, RIF filtering is no problem be-
cause the audio amplifier cannol re-
spond to this 455,000 ¢ps I fre-
queney.

It is ideal to have selectivily or
band width exactly comparable to
the band width transmitted at the
station. A final advantage of het-
erodyning is thal it permits simple

BOOM STANDS:

Boom lengths from 18 feet

to 30 inches, in various. sizes
and models. Portable, semi-
portable and special application.

Write for free catalog
to Dept. BE-3.
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circuil adjustment to give the de-
sired band width for each field ap-
plication. As an example, each Me-
Martin receiver is shipped with a
Laud width of 7.5 ke, to offer the
maximum amount of selectivity to
slations deviating 7.5 ke or less. If
a band width is desired for 10 ke
deviation, simple adjustment can be
ntade at the factory or in the field
by the addition of a 10 mmfd. ca
pacitor for ecloser coupling of the
primary and secondary 455 IIF wind
ings. A band width of 20 ke would
require a 15 mmfd. capacitor.

What are problems to heterodyvn
ing? The local oscillalor is tuned to
a frequency very close to the best
or IF frequency. As a result the os-
cillalor energy must be kepl very
lew to prevenl overloading of the
IF circuit and limiter. This problem
can be overcome, however, by use
ol a balanced oscillator mixer which
cancels oul the oscillator carrier.
Anolher way is lo loosely couple the
cnergy of the local oscillator to the
mixer. Either method produces sat
isfactory results,

Summary

In conclusion, we may say that
while seleclive filtering permits the
use of a simple linear counter-type
delector, it has several strong dis-
advantages such as increased cost
due lo the need for high qualily n
ductors and critical engineering to
avoid overloading the andio ampli
fier. Also, the inability lo field tune
to different subearriers. These prob
lems do not appear in heterodyning.
Ifeterodyning permits simple and
inexpensive methods of filtering,
limiting and detecting. Heterodyu
ing also permits the subcarrier to be
varied by adjusting the tunable os.
cillator and the seleclivily can he
adjusted to suit the individual sta
tion requirement.

In a subsequent issue, we will dis-
cuss procedures and applications for
selective muting of the Mulliplex
Receiver.

AUTHOR'S FOOTNOTE

One way to interpret this problem ig to utilize
the elementary electronic principle of ‘'‘water-
analogy’’ which visualizes a quiet, calm pool nf
water into which heavy rock ix dropped. Im-
mediately, large waves are propagated just as
a main carrier sends out its information. Now
suppose that a tiny pebble is dropped into the
pool and its resulting tiny vripples “'ride’" on
top of the large wave. Further confuse the
issue by making its speed of propagation mueh
faster than that of the large wave, while the
height (or amplitude) of the ripple is about
1/5th the height of the big wave. Tt is the pur
pose of a good receiver to separate the infor
mation supplied by the small ripple without
permitting noticeahle interference (called cross
talk) from the large wave or main channel
information
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Subliminal Modulation . . .
Starts on page 22

vond the scope of this article to de
tail the methods used in refining and
developing the orviginal discovery
(Futl detatls will be released al a
[uture dite upon receiving clearanc
from the medical and psyehiatric
people.)

Due lo certain non-lincarities in
the transmission palh, a form of de
tection takes place as the sublimmal

upersonie wave passes through to
the subeonscious.

Theory has taught us that infor
malion can be transmitled on a car
rier by varying any of the para
melers of the sinusoid m aceordunce
with the modulating voltage. In the
case of AM, the peak amplitude is
varied. The instantaneous phase
angle of the sinusoid can also be
varied as a means of conveying in
formation. It was found that in
some cases the subconscious received
AM better than FM and mn others
lhe reverse was true.

In order to be fully compaltible, il
was decided to develop a carvier that
was both AM and Al atl the same
time. FM, of course, is another wi
of referring lo the angle method of
modulation.

Now for the actual method ol
transmitling this Angle Modulated
Amplitude Modulation subliminal
carrier.  (Since Amplitnde Modula
tion and Angle Modulation bolh are
abbreviated bv the lelters AM, to
avoid confusion we will c¢all the sys-

tem “Double AM”).

IFig. 1 shows a typical AM envel
ope during modulation. It is to be
noted that progriun material reaches
100 per cenl on peaks, but there is
much of the time thatl the modula
tion is much less. Although many
stations (ry their best wilh erafty
limiters, etc., to mummtain 100 per
cent all the time the nature of musie
and speech forces imtonations that
are less than 100 per cent modulation
peaks. It is our ulilization of these
unused porlions of the carrier capa
Lilities that makes our system sue
cessful.

The Double AM subliminal carrier
fills oul the regular carrier to the full
100 per cenl at all times. OF course,
since the subliminal earrier is super
sonic above the range of hearing, no
one will hear it .. but then sllb~
himinally,
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Nems * Clarke Type 120-E
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portcble instrument for measuring the
wide range of radio signal intensities from
540 to 1600 kec.
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effective for interference studies at low signal
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direct
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reading on all ranges—requires no

period necessary.
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'. . . the earth has a low co-
efficient of reflection . . ."

MICROWAVYE starts on page 9

ples of one-half wavelength from
the direct heam. See Figure 2.

The energy contenl in the reflecl
ed wavefront is always less thaun
that in the direct wavefront. The
actual amount ol reflecled energy
is governed by the coellicient of re-
flection of the surface. Water is an
excellent reflecting surface—having
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high coefficient of reflection—and
therefore palhs over water are more
lroublesome than over-land paths.
Over-land paths have nregularities
and the earth has a low coelfficien!
of reflection,

A change in phase occurs when
the microwave beam strikes a re-
flecting surface. In Lhe case of a
horizontally polarized wavefroul,
the phase change is 180 deg. al Lhe
first Fresucl Zone poiuts along the
wavefronl. The phase change is less
for areas iuside the first IFresnel
Zoue.

Optimum first Fresnel Zone clewr-
ance can therefore cause an increasc
in signal strength at the receiving
ailenna! Remember, the First IFres-
nel Zone is defined as a pall
difference of one-half wavelength,
or 180 deg. between the direct
and reflected wavelronl. And when
the veflected wave slrikes the
reflecting  surface, an  addilional
phase change of 180 deg. occurs. The
received signal then consisls of the
direct wavelront, plus an «dditive
waveifront from the reflected signal.
In the case of 100 per cent reflee-
tive surface, the received signal
strenglh would be twice the direct
signal slrenglh. A graph of the re-
ceived signal strength vs. Fresuel
Zones is shown in Figure 3.

The theory of propagalion and
Iresnel Zone is too exlensive to be
treated in this discussion. For those
who are inicrested, several refer
ences are included at the end of this
arlicle where cxtensive lrealinenl
will be found.

Microwave System Calculations

The method described here for
svstem caleulatioas is applicable to
any frequency. The example as
sumes the assigned frequencies for
television microwave.

Typical short hop systems are
easily “engineered” by the slation
engineer by simply putling the
dishes up and firing up the system
Many of the problems of propaga-
lion, ele., are simply ignored—and
rightly so-—because the system gen
erally works.

However, when longer paths are
involved or where topography is a
problem, a syslem calculation is
necessary to avoid costly errors
Many studio-transmitter links are
30 to 40 miles in length, or an off-
the-air pick-up is needed for nel-
work interconnection which is quite
long.

After due consideration for the
propagation characleristics, the
TFresnel Zone requirements at every
point in the path, and for other fac-
tors affecting lhe system operalion,
we niay now begin our system cal
culations.

Referring Lo Figure 4 as a typical
iicrowave palh, we may predicl the
cquipment requirements and the
performance of the syslem by con-
sidering the following:

1. Transmitter power output.

2. Line and connection losses to
parabolic antennas.

3. Transmitter parabola sizes and
gain requirements.

4. Path attenuation.
5. Fading depth probability.

6. Reliability percentage
ments.

require-

7. Receiver parabolic size and gain
requirements.

8. Receiver
losses.

9. Receiver’s sensitivity.
10. Receiver noise ifigure.
11. Receiver gain.

12. Required S/N ratio. (Not neces-
arily in the order shown.)

line and connection

The choice of frequeney used
should be determined by caleulation
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of the above, using the frequency
channels available, and then select-
ing the frequeney band giving the
best performance. Where path
lengths under ten (10) miles are in-
volved, very liltle difference m per-
formance will be found. The grealer
the distance, the more importanl
proper frequency seleclion beconies.
Frequency band selection should in-
clude considerations for maximun
fade deplhs, receiver noise figures,
ele.

Reliabilities and minimum  ac-
ceptable signal levels are governed
by the type of service required from
the system. Reliabilily levels of 99.7
le 9999 are most common of re-
quirentents. An accepted standard
of 26 db peuk signal to rms noise is
usually used to describe the mini
nun acceplable signal. This lower
Jimit in S/N ratio would occur onlv
on the worsl combination of fading
expected.

System Calculation
Procedure Summary

1. Check for Fresnel Zone clear-
ance.

2. It first Fresnel Zone clearance
exisls, caleulate path space loss.

NOTE: If Iresnel Zone clearance does not
exist, refer to referenced reading (Article by

Lullington. Proceedings of the IRE)

3. Calculale line or passive reflec-
tor losses for transmitter and re
ceiver lerminals.

4. Add steps 1 through 3.

NOTE: Add approximately % dbh per RF coax
connector for safetv margin.

5. Calculate transmiller power
output in dbw (or dbm it desired).
(Keep same dimensions through
out.)

6. Calculate transmitler and rve-
ceiver parabola gains in db.

7. Total sleps 5 and 6.

8. Take algebraic sum of line 4
and line 7.

9. The resull on line 8 represents
the level of inpul signal expected at
the input terminals of the receiver.

Since the receiver has gain, the
performance expecled should be
fairly conscrvalive since we have
not mcluded the receiver gain in
Lhese calcnlations. Final sunmations
will provide dala on lhe expected
S/N ratio and reliability directly.
Note that the fade margin is de
pendenl upon the receiver sensiliv
ity, noise figure, elc., and represents
a fade down to the minimum ac-
ceplable signal level of 26 db.

When the signal level fade depth

March, 1960

is predicted to fall below the re-
ceiver minimum signal level, Lhe
roise increases rapidly and a comn-
plete system dropout occurs. Recov-
ery time is determined by the time
taken for the signal lo rise in suffi
cient amount to improve the S/N
ratio for usable signal levels. This
can be, and is many times, as long
as two hours,

Figure 5 is an example calculation
comparing 2000 me¢ and 7006 1c
frequencies. In order lo make com-
plete system calculation, it is con-
venient to use nomographs and

charts where nccessary data on path
loss, Iresnel clearance, elc., can be
obtained. Some of the refercnced ar-
ticles contain such data charts.

Recommended Reading

1. UHF Radio-Relay System Engineering,
by J. J. Egli (Proceedings of the IRE.
January 1953).

2. Propagation of VHF and SHF Waves
Beyend the Horizon, by K. Bullington
(Proceedings of the IRE, Volume 38,
Octaber 1950).

3. Planning an Overwater TV Link, by E.
Wilson, Electronics Industries, June
1957.

4. Propagation Test on Microwave Com-
munications Systems, by H. Mathwich,
E. Nuttall, J. Pittman. and A. Randalph;
AXEE Communications and Electronics
19560

5. Microwave System Engineering, by B.
Presti (available from Sarkes Tarzian,
MInc., in Bloomington, Ind.}.
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AMENDMENTS AND PROPOSED CHANGES
OF F.C.C. REGULATIONS

CONELRAD ATTENTION SIGNAL

Order Extending Time for Filing
Comments

In the matter of amendment of CON
ELRAD Manual BC-3 to provide for
transmission standards for the CONEL
RAD Attention Signal; Dockel No. 13335

The Commission has before 1l for con
sideration the following pleading in the
above-enlitled proceeding:  Petition of

National Association of DBroadeasters
(NAB) requesting that the time for filing
comments be extended until April 11
1960.

In support of its request, petition al
leges that additional time is needed to
compile data on the feasibility of such an
amendment. together with its econonic
impact. Tt is further alleged that the ad
ditional time will place NAB in a betler
position to furnish the Commission with
information of value in the maltter.

Upon consideration of the view ex
pressed, the Commission helieves the pub-
lic interest would be served by granting
an extension of time to April 11, 1960, o
file commenls,

Accordingly. it is ordered, This 4th day
of February, 1960, that the time for lil-
ing comments herein is extended from
February 8, 1960, until April 11, 1960;
and that the time for filing reply com
ments is extended from AMarch 9, 1960
1o April 25, 1960.

s

THE FINEST OF ITS KIND

SINGLE FREQUENCY AND BROAD-
BAND FM RECEIVING ANTENNAE

HIGH GAIN YAGI, CUT TO YOUR FRE
QUENCY FOR LONG DISTANCE PICKUP.
HEAVY DUTY DESIGN FEATURING ALL
STAINLESS STEEL HARDWARE.

Literature on request.
Send 25¢ for booklet
on FM Antennce and
FM  Reception.

APPARATUS DEVELOPMENT CO.

WETHERSFIELD 9, CONN
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Miscellaneous Amendments

The Commission having under consid
cration the desirability of making eertain
«ditorial changes in Part 3 of its rules
and regulations; and

It appearing, that § 3.188(b)(4) should
be amended to change the reference to
§ 3.24 (b) (7) since thal seclion is now
§ 824 (g) and that titles should be in-
scrted for §§ 3.817 (¢) and 3.687 (h): and

It appearing, thal the amendments
adopled herein are editorial in nature;
and, therefore, prior publication of notice
of proposed rule making pursnant to the
provisions of section 4 of the Admimistra-
live Proeedure Act is unmnecessary, and
the amendments may become effective
immediately; and

Tt further appearing, that the amend
ents adopted herein are issucd pursnant
to authority contained in sections 4 (i)
and 303 (r) of the Communications Acl
of 193 1. as amended, and section 0.311(a)
of the Commission’s Statement of Organ
ization, Delegations of Authority and
Other Information;

It is ordered, This 18th day of Teb-
ruary, 1960, that, effective March 1, 1960,
§§ 3.188 (b) (4), 8317 (c) and 8.687 (1)
are amended as sel forth below.

1. Scetion $.188 (b) (4) is amended to
change reference to § 3.21 (b) (7) to read
§ 3.2t (g) as follows:

§ 3.188 Location of transmitters,

(l)) * %

(+) 'The population within the blanket
contour does nol exceed that speeified
by § 321 (g).

2. Section 3.317 (e) is amended to add
a title lo the paragraph as follows:

§ 3.317 Transmitters and associated
equi!:me*nt. .

(e) Other technical data. An accurate
cireuit diagram, as furnished by the man-
ufacturer of the equipment. shall be re-
tained al the transmiiter location.

3. Scetion 3.687 (I1) is amended to add
a title to the paragraph as follows:

§ 3.687 Transmitters and associated
equipment.
* * *

(h) Other technical data. An accurate
cirentit diagram. as furnished by the man.
ulacturer ol the equipment, shall be re
tained at the transmitter location.

CONSTRUCTION, MARKING AND LIGHT-
ING OF ANTENNA STRUCTURES
Notice of Proposed Rule Making

1. Notice is hereby given of proposed
rule making in the above-entitled matter.

2. The Administrator, FAA, in exercis
ing his statutory responsibility of regulat
ing the navigable airspace, plans to with
draw FAA’s representative from the Air-
space Division of the Air Coordinating
Commiltee (ACC) and has recommended
its abolishment. As a result of this the
FAA has promulgated procedures and
rules pertaining lo airspace utilization.
In this connection the FAN has trans-
mitted to the FCC a proposed “IFAA Pro-
cedures For Special Acronautical Study
of Radio and TV Antenna Structures”
which, 1o be effective, would require
amendment ol § 174 (a). (b). (¢) and
(d). The portions of § 17.4 which refer
to the Airspace Subcommiitiee of ACC
would be amended to refleet the FAA as
the place where proposed antenna towers
will be consid.red wilh respect to possible
hazard 1o air navigation.

3. The FAA procedures, propose to
substitule the FAA for the Airspace Divi
sion of ACC and state that, “The pro
cedures set forth the same general prac-
lices adhered lo in the past,” and are
te become effective upon appropriate
amendment of Part 17 of the Commis-
sion’s rules. Determinations or findings
by the FAA under these procedures are
in the nature of recommendations lo the
IFCC. The ultimate determination is
made by the Commission.

4. The proposed amendment is issued
under the authority of seetion 303 (q)

1) of the Communications Act of 1934,
as amended.

5. Any interested person who is of the
opinion thal the proposed amendment
should not be adopted, or should not be
adopted in the form set forth herein, may
file with the Commission on or before
March 7. 1960, writlen data, views, or
arguments setting forth his comments
Commnents in support of the proposed
amendmen! may also be filed on or be-
fore the same date. Rebuttal comments
ntay be filed within 10 days from the last
day of filing of original comments. No
additional comments may be filed unless
(1) specifically requested by the Com-
mission, or (2) good cause for the filing
of such additional comments is estab-
lished. The Commission will consider all
such comments prior to taking final ac-
tion in this matter, and if comments are
submitted warranting oral arguments,
notice of time and place of such oral
arguments will e given.

6. In accordance with the provisions
of § 154 of the Commission’s rules, an
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original and 1t copies of all stalements,

briefs, or comments shall be furnished

the Commission.

Section 7.4 is proposed to be wnmended
to read as follows:

§ 17.4 Commission consideration of pro-
posed antenna structure with re-
spect to possible hazard to air
navigation.

(a) All applications which in the light
of the eriteria set forth in Subpart B of
this part require special acronautical
study will be referred by the Commission
through appropriate chanuels to the Fed-
eral Aviation Ageney for ils recommenda
Lion.

(b) All applications which do not re-
quire special aeronautical study in view
of the eriteria set forth in Subpart B of
this part will be deemed not to involve
a hazard to air navigation and will be
cousidered by the Comnussion without
reference to Lhe Federal Avialion Ageney
or any other agency or organizalion,

(¢) Whenever a recommendation for
approval of any application thal. has
been submilted to the Federal Aviation
Ageney, has been received from  thal
ageney, the application will be deemed
1ol to involve a hazard to air navigaltion
and will be processed by the Cominission
accordingly.

(d) Whenever a report recoinmending
denial of any application has been re-
ceived from Lhe Federal Aviation Agencey,

the applicant will be so advised by the

Commission and the Commission will

take such further aclion as might be

appropriale.

I'AA Procrpurks ror Sreciat. AERONAU
TICAL STUDIES RELATING TO RaD1o aNp
TV ANTENNA STRUCTURE,

I Introduction. The following proce-
dures will be used by the Federal \viation
Agencyv (FAA) i1 conducting special
acronautical studies relating lo applica-
tions concerning radio and television an-
lenna struetures.

Part 17 of thie Rules of the Federal
Conununications Commission (FCC) re-
lales to the construction, marking and
lighting of anteuna structurcs. Among
othier things Purt 17 contains the eriteria
under which FCC will determine whether
applications for the construction of these
struclures will be referred to FAA for
special aeronautical study. Applications
which do not require a special aeronau
tical study by FAA will be processed by
IFCC without reference to FA XL

The procedures sel forth ftollow the
seme general practices adhered to in the
past. FA\A will circularize interested
persons: afford applicants opportunity to
present Information; conducl the specil
acronautical study and notify FCC of
the results.

I1. Filing of applications. Applications
for radio-television antenna structure eon
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struction decined by IFCC to require spe-
cial aeronautical study will be forwarded
by FCC to the appropriate FAA Regional
Ollice.

HIL. Airspece conference. Periodic air
space conlerences are held by the FAA
al ecach regional office location.  Sueh
confereness will include, as agenda for
discussion, those proposed radio-television
antenna structure cases deseribed in para-
grapli IV B of this document. The agenda
of the proposals to be discussed will be
forwarded to interesled persons well in
advance of the medting.

The Airspace Utilization Division, FA A,
Washington, D. C., will also call airspace
cenlerences at which aeronautical studies
ol radio-lelevision  antenna  structures
may be revicwed as required i accord
ance with the procedures set forth herein.
In this connection, the FAAN will distrib
ule an agenda lo iulerested persons well
i advance of the conference.

All airspace conferences will be called
by the FAA and the Chairman will be
an AN representative. Since the confer
ences are mformal, no verbatim minutes
will be published.

IV. Applications referved to FAA. All
applications for radio-television antenna
structure conslruction forwarded by the
FCC to the appropriate regional office
for special acronautical study are subject
iv the following procedures:

A, Duformal processing of applications
The IFAX Regional Office will initiate an
investigation to determine the effect the
proposed structure will have on air navi-
gation. In the course of the investigation,
the region will request the comments of
interested persons. If no objection or
qualified approval is received from any
i:terested person and the region finds the
proposal acceptable the region will for-
ward the application together with its
fiidings to FCC in Washington, D. C.
(copy to AT-100).

B. Formal processing of applications.
In the event an objection lo the proposed
structure is received; a qualified approval
is submitted; a person requests that the
FAA lold a conference to discuss the
matter, or it appears lo the FAA Re-
gional Office thal there may be an un-
acceplable hazard lo air navigation the
region will arrange to have the matler
discussed at one of ils periodie airspace
confcrences. The region may, of course,
Lold a specific conference for the purpose.
The applicaut and all interested persons
will be afforded the opportunity to at-
tend the conference and explain in detail
their position respecting the application.

a. After full consideration of the appli-
cation the FAA Regional Office will for-
ward a report of these discussions con-
cerning a proposed radio-television strue-
ture to the Airspace Utilization Division,
TFAA. Washington, D. C.

b. After receipt of FAA regional re-
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port the Chiet Airspace Utilization Divi-
sion of FAA will notify FCC of the FAA
tindings or the scheduling of further dis-
cussion of the application at a Washing-
ton airspace conference.

c. The FAA will document all objec-
tions which are not resolved, identify the
objectors, and include this information
with FAA findings which are forwarded
to FCC.

d. When the FAA finding is adverse
lo an application for the construction of
a radio-lelevision anlenna structure the
reasons will be ineluded wilh the finding.

¢. The FCC is expected to furnish the
applicant with the findings of the FAA
after they have been formally transterred
to the FCC or upon receipt by FCC.

C. Accelerated procedures. When a
special aeronaulical study requires that
the coordination with interested persons
must be accomplished in a minimum of
time in order to avold undue hardship to
the applicant or an inlerested person, the
FAA will undertake to accelerate ils pro-
cedures. Thus comments of interested
persons may be oblained by telephone
and the informal conference may be dis-
pensed with. In any event, the FAX will
obtain by the most expeditious means the
commenis ol all interested persons and
notify the FCC of the findings at the
earliest practicable date.

PART 4—EXPERIMENTAL, AUXILIARY,
AND SPECIAL BROADCAST SERVICES
Frequency Assignment and Sound
Channels

At a session ol the Federal Communi-
calions Commission held at its Offiees in
Washington, D. C., on the 10th day of
Yebruary, 1960;

The Commission having under consid
eralion amendments to §§ 4.502 and 4.603
of its rules; and

It appearing that on February 18, 1959,
the Commission. afler appropriate rule
making to compensale the AM and TV
(aural) STL serviee for loss of frequen-
cics in the band 890-940 Mc when this
band was transferred from non-Govern-
ment lo Government use, adopted the
Fifth Report and Order in Dockel No.
1240+ (FCC 59-141) which, in part,
amended the Table of Frequeney Alloca-
tions in § 2.10% to make the band 912-952
Me available to AN, FM and TV (aural)
STL stations; and

It further appearing that the foregoing
change, adopted in Part 2 of the rules
requires a corresponding revision in the
scrvice rules in Part 4, to refleet the
change so adopled; and

It further appearing that inasmuch as
these amendments are dictated by order-
lv rule makiug processes and that the
changes in substance have alrcady heen
made after the required notice and rule
making, prior pnblicalion of notice of
proposed rule making under the provi
sions of section 4 of the Administrative
Procedure Act 1s unnecessary and the

March, 1960

amendment may become cffective innme-
diately; and

Tt further appearing that anthority lor
the amendments adopted herein is con-
lzined in sections 4 (1) and 303 of the
Comimunications Acl of 1931, as amended;

1t is ordered, That effeetive Mareh 17,
1960, §§ 4.502 and 4.603 are amended as
sel forth below.,

(Sec. 4, 18 Stal. 1066, as amended; 17
US.C. 15t Iuterprets or applies see. 303,

48 Stat. 1082, as amended; 7 T.S(
308) .
Released: February 12. 19601
Frnerar, CoOMMUNICATIONS
CoMAIISSION,
[Seal] Mary Ji~ne Morias,

Seeretary,

1. Section £.502 (a) is amended by in
serting the phrase “or standard broad
cast” between the words “broadeast” and
the initials “STL”. As amended, para
graph (a) reads as follows:

§ 4502 Frequency assignment.

ta) An FM broadcast or standard
hroadeast STL station may be licensed
oni one of the following Irequencies:

Me Mec Me Me
942.5 945.0 0475 950.0
913.0 945.5 948.0 950.56
9135 916.0 9485 951.0
944.0 946.5 949.0 951.5
9115 947.0 049.56

2. Section 4.603 is amended by chang-
g the present paragraphs designated
(b) and (c) to (¢) and (d) respectively
and inserling a new paragraph (b) so
that the section will read as follows:

§ 4,603 Sound channels.

(a) The frequencies listed in § 4.602(a)
may be used for the simultaneous trans-
mission of the pielure and sound portions
of television broadeast programs and for
cue and order cireuils, either by mecans
of multiplexing or by the use of a sepa-
rate transmitter within the same chan-
nel. When multiplexing of a television
STL station is contemplated, eonsidera-
tion should be given to Lhe requirements
of § 8.687 of this chapter regarding the
overall system performanee requirements.
Applications for new television pickup,
television STL, and lelevision inler-cily
relay stations shall clearly indicate Lhe
nature of any multiplexing proposed.
Multiplexing equipment may be installed
on licensed equipment without further
aulhority of the Commission: Provided,

That the Commission in Washigton,
13. C., and the Commission’s engineer-in-

charge of the radio district in which the
slation is located shall be promptly noti-
fied of the installation of snch apparatus:
And provided further, Thal the mstalla-
tion of such apparatus on a lelevision
S“TL station shall not resull in degrada-
tion of the overall system performance of
the television broadcast station below
that permitted by § 3.687 of this chapter.

(b) The following additional frequen
cies are allocated for assignment to tele-
vision STL stations and television inter-

quﬂﬁﬂ
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MULTIPLEX RECEIVERS

Better sound sells FM on main carriec
and subs. Better sales result with
carcfully engineered and reliable re-
ceiving  equipment. At Continental
rigid quality control and extreme man-
ufacturing  care guarantees vou and
your histener< the finest yeception . .
whatever your requirements.

Lease (without down payment)
Lease Purchase Plans available.

Write or call

and

CONTINENTAL MANUFACTURING, INC. ‘iM
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TV
FIELD ENGINEERS

Leading TV camera manufacturer
needs the services of several TV studio
engineers to provide installation and
maintenance on professional and indus-
trial TV systems throughout the country.
Excellent opportunity for technical and
profassional advancement.

Applicant should be thoroughly
grounded ih overall TV station installa-
tion and maintenance. At least two
years accredited technical school train-
ing and three years experience
required

Travel is mostly short trips. Plant

located in small resort town on south-
ern tip of Lake Michigan.

Send resumé to:

SUPERVISOR—FIELD ENG. W9LBE
Dage Television Division
THOMPSON-RAMO-WOOLDRIDGE, Inc.
Michigan City, Indiana
Phone: TRiangle 4-3251

To Keep Up-to-Date on the Latest
Developments in Broodcasting
Be Sure You Are a
Subscriber to

BROADCAST ENGINEERING

cily reiay stations for the transmission
of the sound portion only of television
program material or communications re-
lating thereto:

M M Me M
M25 945.0 R g 950.(
913.0 4456.5 9180 950,
9445 4i6.0 DI85 951.0
0140 0465 919.0 A
HER 947.0 HETI )

) Any television STL station or lele
vision inter-cily relay station used Jor the
transmission of the sound portion only
ol television program material and for
which there was outstanding a valid con
struction permit or license on April 16,
1958, specifying operation on any fre
queney between 890 Mce and 940 Me na
conlinue 1o be operated on such frequen
cies for the remainder of the term spe
cified in such aunthorization and may,
upon appropriate application thevefor, be
granted a renewal of lieense subjeel Lo the
condition that no harmful interference
shall be caused to the radiopositioning
service operaling in the band §90-912 Me
and subject to the Turther condition thal
the licensee must aceept any inlerference
which may be caused by the operation of
radiopositioning stations in the band 890
912 Mc and industrial, secientific, aud
medical  (ISM) equipment operating in
the band 890-940 Me.

(d) Remote pickup breadeast stations
may be used in conjunction with televi
sion pickup stations for the lransmission
of the aural portion of television pro

grams or cvenls Lhat occur oulside a tele-
vision sludio and for the transmission of
cues, orders, and other related commun
calions neeessary Lhereto. The rules gov
orning remote pickup broadeast stations
are contained in Subpart D of this part.

CLEAR CHANNEL BROADCASTING IN
THE STANDARD BROADCAST BAND
Second Supplement to Third Notice of

Further Proposed Rule Making

1. The Clear Chaunel Brnadeasting
Service has filed with the Commission on
November 24, 1959, a Petition for Clari-
fication of the Cominission’s third notice
of Turther proposed rule making i the
instant proceeding, adopted September
18, 1959, released Seplember 22, 1959.

2. CCBS therein requests clarilication
of the following matter: (1) In the third
nelice comments have been invited on
the plan of assigning new unlimited time
stations on the Class I-A channels; (2)
as herctofore there has becin no night-
time duplication on Class I-A channels
Lhe Commission’s rules do not include
engineering standards of proteclion to be
alforded Class I-\ stations from mght-
time co-channel operations; (3) nor are
such slandards explicitly stated in the
I'hird Notice as an adjunct to lhe re
quested formulation of comments. CCBS
slates ils own opposilion lto any night-
time duplication on the Class T-A clear
channels, bul notes that CCBS and other

BACKGROUND MUSIC RECEIVERS . ..

The Q-75 multiplex receiver employs 17 tubes,
de luxe features. High sensitivity, 10 watts out-
put. May also be used in Simplex operations

ELECTRO nics
multi PLEX

with selective muting.

FOR THOSE IN MULTIPLEXING

The MLX-10 is the Electro-Plex economy model.
Lower in price than any other multiplex receiver.
Ten tubes, 4 watts output. Save money on

local installations.

ELECTRO-PLEX HAS THE THREE IMPORTANT INGREDIENTS TO MAKE YOUR
BACKGROUND MUSIC BUSINESS A SUCCESS:

EXPERIENCE . . . Electro-Plex personnel has over 10 years experience in background music work—were
in on the initial designs of simplex receivers when FM radio was first used for this
application back in 1948.

EQUIPMENT . . . . Currently available Electro-Plex equipment represents the latest in multiplex circuitry
— the most modern approach — designed by engineering personnel with over 20
years experience in F.M.

POLICY....... An important clement at Electro-Plex. Our policy embodies a deep, personal interest
in our customers and a desire to help them with their engineering and operational
problem wherever possible.

ELECTRO-PLEX Division

NUCLEAR ELECTRONICS CORPORATION

2925 N. Broad St. Philadelphia 32, Pa.
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imlerested parties need a precise state-
ment of the mghttime protection to be
afforded Class I-A stations under the pro-
posed plan i order to formulate their
comntenls thercon. CCBS claims thal
this requirement is nol satisfied by that
portion of paragraph 13 of the Third
Notice wherein it is stated that: “Each
new station licensed under the amended
Rule would be required to install a direc-
tional antenna, designed to conirol the
direction of radiation ol energv in order
to provide a satisfactory degree of pro-
tection from harmful int-rference to the
existing service in the United States on
these channels.”

3. The proposal (o consider new un-
limited-time assignments on clear chan-
els as set oul in the third notice does
nol incorporate a formula, voutinely ap-
plicable in each case. to determine a
fixed maximum limit of radiation toward
the dominant Class I station on the fre-
queney. Such a formula would necessarily
define one particular new concept of Class
I-A operation, whereas, 1t was desired at
this time, instcad. 1o explore thie various
possible modifications of the existing con-
cep! ol the Class I-A station. Possible
buses for nighttime standards of protee-
tion to Class I-A siations exist in: (1)
The 0.5 mv/m 50 per cent skywave con
tour which presently provides the basis
for nighttime protection for Class 1-B
stations under the Commission’s rules;
(2) Type “E” or Type “T” service as de-
tined 1 Exhibit 109 of this proceeding.
There are also other possibilitics which
meril consideration with respect to their
censisteney with the general objective of
allowing new unlimited time operations
on clear channels while preserving, inso-
far as possible, the Class I-A character
and usable service of the existing stations.
It is, furthermore, noted that under the
terms of the proposal set oul in the third
nolice, the individual merits and deficien
cies of cach application for unlimited time
assignment on a particnlar channel in the
designaled state or states would be
studied, and due consideration given to.
among olher factors, the nighttime mter-
ference which would result from each pro-
posed operation Lo the dominant station
on the channel.

4. In view of the foregoing, interested
parties are at liberty to include in their
commnients in responsc lo the third notice
censideration ol: (1) The general inter-
ference situation which would rvesult from
mplementation of the proposed plan; (2)
the approximate pattern of nighttime
utilization of any particular channel un-
der this plan; (3) proposed cnginecring
standards for the limitation of nighttime
co-channel interference to Class I-A sta-
tions under this or any other plan involv-
ing nighttime duplieation of the clear
channels.

March, 1960

NEW VIDEOTAPE* DEVELOPMENT — By means of the new Inter-Sync device

developed by Ampex for its Videotape recorder, the playback outputs of the
two VIRs shown here are synchronized precisely for feed to a third monitor,

Inter-Sync Unit Combines Output
Of Two or More VIR's

INTI‘IR-SYVC locks the recorder to
the syne generator, so that the lat-
ter becomes the master mstrument.

The Inter-Sync unit, which re-
places the standard drum servo unit
in the Ampex recorder, combines in
a precise manner the output of two
or more VTR’s, field by field and
line by line. Inter-Syne will also syn-
chronize lhe playback of one or
more VIR’s with the output of TV
camera, film chain, network feed or
any other signal source.

Tfor the local station, it also elim-
inales all chance of picture roll-over
when switching from network feed
to a local taped commercial, and
vice versa. It also permils mixing
and lap dissolving between network
feed and local tape. With two Inter-
Syne cquipped VTR’s, the slation
can, al will, inserl taped commer-
cials mmlto taped programs withoul
splicing and withoul picture roll.

As associated equipment, Inter-
Syne can be installed on any exist-
ing VIR or ordered as optional

equipment on a new machine. The
electronic chassis is the same size as
the present drum servo unilt (mas-
ter control) and replaces that unit.

Already opcrational, first engi-
neering models of the Inter-Sync
unil were used i production of the
Pat Boone Show (ABC-TV) of Oct.
1, 1959. Lap dissolves from live to
tape, and tape to hive TV were read-
ily accomplished, The network has
ordered pre-production units which
will be delivered later Lhis month.
Similar units will go to Electronic
Videotape Editing Service, Inc.,
New York City, in March, and four
pilot production units are seheduled
for delivery to CBS-TV in May.

Tom Davis, manager of Ampex’s
Video Products Div., said a Tlew
more pilol production modcels will be
available in May and June. Full
production units will begin rolling
off the lines in August in time for
fall program changeovers.

*TM Ampex Corp.

Send Your Ideas to . .

TECHNICAL HINTS
$5.00 Will Be Paid for Each Published Suggestion

WWW.americanradiohistorv.com
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Industry News

Paulson Appointed to
Manager Post

| The appoint-
ment of C. Rob-
ert Paulson lo
manager of the
- Professional  Au-
dio Products Div.
of Ampex Profes-
sional Produets
T Co. has been an-
nounced by Neal
K. McNauughten
Ampex Corp. vice-president. Paul-
son will continue in the position of
marketing manager for the Profes:
sional Audio Produets Div. until a
replacement is appointed. Paulson
started with Ampex as New York
district audio sales manager in 1953
and later moved lo the Redwood
Cily offices as sales manager for the
Professional Products Div.

C. R. Paulson

New Adler Representative

Television Cormmunicalion Prod
ucts, Inc., 210 Casa Linda Plaza,
Dallas 18. Tex., has been named
authorized field engineering and
sales representative for Adler Elec-
tronics in the states ol Texas, Okla-
homa, Kansas, Missouri, Arkansas
and Louisiana. Adler manufactures
TV transmitting, rebroadcasting and
microwave equipment.

Telectrosonic Names New
Sales Manager
Roberl A. Don-
ner has been
named sales man-
< ager of the Telec-
y lrosonic Corp.,
subsidiary of Tel-
ectro Industries
. & Corp., according
£ jﬁ lo an announce-
R. A. Donner ment released by
Harry Sussman,
Telectro president. It was also an-
nounced thal Henry Berlin has been
promoted to the new position of
markeling operalious nanager.

48

RCA Broadcast Sales
Representative Named

John DP>. Shipleyv has been ap-
pointed a sales representalive in the
Michigan area for the Broadcast
and Television Equipment Div,
Radio Corp. of America, 1t was an-
nounced by C. H. Colledge, division
general manager. Mr. Shipley was
formerly with the National Broad:
casling Co. A nalive of Nebhraska.
lhe allended the University of
Omaha and has been in the broad-
cast and comnumications fields for
the past 20 vears.

Forty RCA TV Tape Recorders
Now Installed

Forty television tape recorders
have beeu shipped to users with 100
nmiore machines on order, it has been
announced by T. A. Smith, execu-
tive vice-president, Industrial Elec-
tronic  Products, Radio Corp. of
America.

C. H. Colledge. General Manager,
Broadeast and Television Equip-
ment Division, announced the for-
mation of a special Recording Prod-
uels, Iigh Power and Nucleonies
Department, headed by M. A.
Trainer. One of the funections of the
new department will be develop:
ment of advanced lypes of record
ing devices for the broadeast in
cuslry.

3M Offers Tape
Recording Glossary

A elossary of high fidelity and
tape recording termis has been re-
issued by Minnesota Mining &
Mfg. Co. Called “99 Tape Record-
ing Terms,” the glossary is free upon
request from the compauny, Depl.
159-520, 900 Bush Avenue, St. Paul,
Minn.

Numerous words added lo the
English language as a result of mag-
netic tape’s widespread acceptance
tlhroughoul the recording indusiry
prompled the compilalion of the
elossarv. Typical of the terms de-

fined are: cyeles per second, deci
bel, «istortion, equalizalion, (eed
through, fidelily, flutter, frequency
response, gain, impedance, print
through, signal-lo-noise ratio, ten-
silized polyester, and wow.

Golidie Promoted at
Tower Construction Co.
Dean Goldie
has been promot-
’__ ed to spccial
& 4.0, projects manager
for the Tower
Construction Co.,
according to the
company presi-
E p dent, M. M. La-
sensky. Goldie,
who has been
with Tower for seven years, was a
field supervisor of government con-
tracts and overseas projects. 1Iis
new dulies call for planning and
supervising all of Tower’s special
projects in this counlry and abroad.
Goldie is a graduate of the Univer-
sity of Tampa.

Dean Goldie

Oden Jester Joins Shure
gwx Appointment of
?’ ' Oden I¥. Jester to
its sales division

.
&7 ):35 has been au-
™ nounced by Shure
- Bros., Inie., Evan-
"/‘ ston, Ill. Jester
' will handle spe-
cial assignments

m the division,
according lo F.
V. Machin, sales vice-president.
Previous positions held by Jester
include lhosc of distributor sales
maunager of Standard Coil Products,
vice-president of the Meissner-
Thordardson-Radiart Div. of Ma-
guire Industries, Inc.; vice-president
and general sales manager of Utah
Radio & Electronic Corp.; and radio
sales maunager of Stewart-Warner
Corp.

O. F. Jester
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Rohrbach Named to
Marketing Post

Appointment of
Donald P. Rohr-
bacli as manager
of marketing re-
search has been
announced by
Shure Brothers,

- |
P,
' E Inc., Evanston
A Iil., manufacturer
of microphones,

D.P.Rehrbach — pl50graph  car
tridges, and electronic components.
Rohrbach previously held markel-
ing posilions with Ekco-Alcoa Con-
tainers, Motorola, Westinghouse,
and General Electric.

RCA Announces West Coast
TV Tape Facility

A television lape engineering and
applicaltion center will be estal-
lished by RCA in Los Angcles to
provide customer service ranging
from engineering assistance to ap-
plication planning and the supply-
ing of components. In addition lo
meeting the problems of specific in-
stallations, a team of RCA experls
will make a series of conlinuing
studies on the tape recording needs
ol both the film and broadecasling
imduslries.

Fink Rejoins Ampex

William A. Fink
has relurned to
the Atlanla area
as district man-
ager for the Au-
b il dio Products Div.
' of Ampex Profes-
sional Products
Co. ITe had been
on leave from
Ampex while act-
ing as marketing consultant for Orr
Industrvies, Opelika, Alabama. The
recenl merger of Orr with Ampex
Corp. resulted in the formation of
Orr Industries Co., a division of
Ampex Corp.

%ﬁ ,L. ,.5,’5 3y

W. A Fink

Adler Adds Six Engineers

Six project and senior level engi-
neers lhave recently been added by
the Systems Engincering Divisions
of Adler Electronics, Inc. They are
Martin - Heller, project engineer;
George Gould, Norton Ilight, Abra-
ham Rubenstein and Bernard
Schechtman, senior engineers, and
Jack Titen, administrative enginecr.

March, 1960

Connector Directory Availabte
From Allied Radio

A 16-page dircctory containing
comprehensive listings of the most
widely used electronic connectors
has been released by Allied Radio
Corp., 100 N. Western Ave., Chi-
cago 80, Ill. Alphabelically arranged
by manufacturers, Ampenol, Can-
non, Cinch-Jones, Ilarvey I1Tubbell,
and Hart & Ilegeman connectors
are listed in numerical order for easy
reference. It is available without
charge.

Reeves Soundcraft Announces
Video Tape

Reeves Soundcraft Corp. will
start full production of commercial
video lape in the first quarter of
1960, according to an announcement
made by IFrank B. Rogers, Jr.,
execulive vice-president. He also
announced the installation of a
video lape recorder lo be used in
tlie production facilities.

New Cannon Factory
Opens in Phoenix

A new manufacturing division of
Cannon Eleciric Co. opened for
business Jan. 4 in Phoenix, Ariz.
Called the Phoenix Div, the new
Cannon faclory combines all engi-
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neering, manufacturing, and lesting
facilities under one roof. The new
division is housed in a uew 68,000
sq. ft. building adjacent to the Plioe
nix airportl.

Houston Fearless Names
Eastern Marketing Manager
Richard K. Tloltzworth, former
Washington markeling manager of
ITughes Aircraft Co.s communica:
tion division, has becn named to the
post of castern marketing manager
for Houston Fearless Corp. Prior to
his ITughes association he was the
Washington engineering liaison rep-
resentative for Collins Radio Co.

Wurzel Appointed At
Sprague Electric Co.

Leonard H. Wurzel has been ap
poinled as resistor product specialist
for the Spraguc Electric Co. Prior
to joming Sprague he was the Pitls-
burg district sales manager for Ward
Leonard Eleciric Co. He is a grad:
uate of the Columbia University
Scliool of Engineering.

Audio Devices Sells
Rectifier Division

Audio Devices, Inc., has solild ils
silicon rectifier division i1 Sanla
Ana, Calif, to the Lark Corp.,
Dallas, Tex. Audio Devices is -
creasing 1ts research and develop.
menl program for tape for sound,
compuler, and video uses.

Cloaasili

Advertising rates in the Classified Section
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.

EQUIPMENT FOR SALE

TV VIDEQO MONITORS—8Mc., Metal cabi-
nets starting at $189.00. Never before so
much monitor for so little cost. 30 differ-
ent models, 8” thru 24”. Miratel, Inc., 1083
Dionne St., St. Paul, Minn. 2-60 11t

TEFLON COAXIAL TRANSMISSION LINE
153”, 51 ohm. Unused. Suitable for AM,
FM, VHF-TV, Communication Systems, and
some Microwave frequencies. RETMA
flanges. Write: Sacramento Research Labs.
3421-38th Street. Sacramento 20, Calil('. 6t
2-60

GE FM transmitter conversion—all parts,
hardware and instructions for converting
10 KW amplifier to use 3x2500. Kit in-
cludes three Eimac tubes. Installation time
approximately 3 hours. Price $780. Tele-
tronix Engineering Co.. 4688 Eagle Rock

Blvd., Los Angeles. Calif. 3-60 1t
SERVICES
Cambridge Crystals Precision Frequency

Measuring Service. Specialists for AM-FM-
TV. 445 Concord Ave., Cambridge 38, Mass
Phone: TRowbridge 6-2810. 3-60 12t
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TV TAPE STORAGE CABINETS

Dustproof and fireproof storage for 6-inch,
8-inch, 12%2-inch, and l4-inch TV tape reels
is now offered by Neumade Products Corp.,
250 West 57th St, New York 19, N. Y.
Ilustrated above is a storage cabinet for
12%2-inch reels.

The illustrated cabinet holds 30 tape reels
in three ten-compartment cabinets in an
outer cabinet 62 inches high, 36 inches wide
and 14 inches deep. Single ten-compartment
cabinets are available. The cabinets are
made of heavy gauge steel, with welded
construction. The finish is olive gray with
polished chrome hardware. In addition to
cabinets Neumade also offers racks and cus-
tom designed storoge units.

HIGH POTENTIAL TEST SETS

A new series of bench type, semi-portable
high potential test sets with outputs to 30
kv. for determining dielectric strength in
electronic cables, components, and assem-
blies has been announced by Associated
Research, Inc., 3777 W. Belmont Ave., Chi-
cago 18, Il Models with either ac or dc
output are available and provide continu-

40

ously variable voltage control. Output volt-
cge and insulaiion leakage current are in-
dicated on separate meters.

NEW JACKS AND JACK PANELS
AVAILABLE

Nems-Clarke Co., a division of Vitro Corp.
of America, announces new additions to
their proprietary line of Video and RF Jack
Panel equipment and components which pro-
vide increased flexibility in the planning of
patching facilities.

The Type 925 Jack is similar to the former
Nems-Clarke Type 964 Jack: the difference
being in the provision of a BNC connector
mounted on the back of the Type 925 Jack.
The heavy cilver plated contact surfaces of
this Jack are protected with a gold flash,
which is in line with Nems-Clarke Co.'s ef-
forts to improve a majority of its patching
equipments in this manner. Type 925 Jack
is designed primarily for use in Types 921,
928, and 929 Jack Panels.

The Type 921 Jack Panel is made of
aluminum and is 19 inches wide by only
134 inches high. It is provided with 12 Type
925 Jacks and is especially useful where
spoce is at a premium.

The Type 928 Jack Panel is similar to the
Type 921 in construction and provides for
24 Type 925 Jacks. It is 19 inches wide by
3Y2 inches high.

The Type 929 Jack Panel is similar in
construction to the Type 921 and 928 Panels
ond provides for 48 Type 925 Jacks. It is
19 inches wide by 3%2 inches high.

FERROELECTRIC CONVERTER
VIDEO SWITCHING EQUIPMENT

A new method of switching multiple cir-
cuits in television bioadcasting operations
has been announced by Telecontrol Corp.,
1418 West 166th St.,, Gardena, Calif. The
basic family of switching modules can be
applied to all television switching opera-
tions, including studio, master control and
distribution switching systems.

A new type of multiple circuit rotary step-
ping switch is used in the switching mod-
ules. Switching is accomplished within a
one-inch radius. The stepping switch can
handle simultaneous switching of various
combinations of video, sync, audio., control
and tally circuits within the same module.
It also utilizes a wide range of control flexi-
bility in remote positioning, including pulse
control, rotary selector control and push-

WWWwW.americanradiohistorv.com

button selection. High speed off-air switching
is provided with rotation to the extreme

position in the order of 0.05 scconds. The
three basic systems available are program
switching systems, distribution switching sys-
input

tems, and special effects switching

systems.

AC VTVM KIT

Allied Radio Corp., 100 N. Western Ave.,
Chicago 80, Ill., has released a new vacuum
tube voltmeter kit featuring a motor-driven
automatic range selector. The self-seeking
selector automatically sets the VIVM on
proper range the instant the probe is
touched to the circuit. Panel lights indicate
the range in use.

Trigger circuits are specially designed to
assure positive switching between ranges.
Featuring printed circuitry, the AC VTVM
kit is supplied with all parts, probe, wire
and solder. It uses 10 tubes plus rectifier.

NEW TV TAPE REELS
A complete new line of 2-inch magnetic

tape reels for video use with wide-hub
shoulders in die cast aluminum is now being
produced by Tapac Corp. This wide shoulder
gives these precision reels a larger mating
surface with the tope deck hub, resulting
in a positive reelto-machine alignment.

These features may be obtained at little
increase in price in comparison to the pres-
ent reels with narrow shoulder or reels with
no shoulder. Proposed new SMPTE specifi-
cations are met or exceeded.

Tapac makes tape reels of all diameters
from 8 to 19'2 inches with many flange and
kub combinations. Hubs are made for video

use in three styles: 1---no shoulder; 2- nar-
row shoulder; 3-—wide shoulder. For de-
tailed specifications and prices, write to

Tapac Corp.. 411 West Maple Ave., Mon-
rovia, Calif.
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The OnIX,COh'{)Iete Line of
VIDEO TRANSMISSION
~ TEST EQUIPMENT

-

IT'S PORTABLE

IAL EFFECTS GENERATOR

Exciusive ‘Joy Stick’ Controf

cations & Details
Available on Request

»

CHROME

MANLIACTURING CORP -%. "

Wavaform Remote Control: Switching
Generator Unit Amplifler
AT THE FRONTIERS OF ELECTRONICS Improved System Produces over 300 Wipes;
COLOR TV o INDUSTRIAL INSTRUMENTATION e TELEMETRY Inserts, Keying and Other Special Effects.
TELEC“ROMEMMAN“FACTUR'"G CORP. Midwest Engineering Division — 106 W. St. Charles Rd., Lombard, [1l., MAyfair 7-6026
28 RANICK DRIVE, AMITYVILLE, N. Y. Lincoln 1-3600 Wwestern Engineering Division — 13635 Victory Bivd., Van Nuys, Calif., STate 2-7479
Cable Address: COLORTV TWX: AMITYVILLE NY2314 Southwestern Division — 4207 Gaston Ave., Dallas, Tex., TAylor 3-3291
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Television Zoomar
for the

4% Inch 1-O Camera
2% 10 72" Remote Iris Control

... Now Ready for Demonstration

SUPER STUDIO and SUPER UNIVERSAL ZOOMAR

LENSES newly designed for the 4'/; inch Image

Orthicon are now available for immediate delivery.
Mount on new cameras in a minute.

The iris is remote controlled with both the SUPER STUDIO and
SUPER UNIVERSAL in all ranges.

The zoom rod, which controls z0om—focusing and “‘tracking,’’
runs through a shaft on the lower right side of the camera.

» SUPER STUDIO ZOOMARS zoom from 2% to 15 inches in two ranges:
s Iris remote controlled in both ranges.

e 2Ys to 7V inches (55 to 180mm) at f/2.7 with basic lens.

s 5to 15 inches at f/5.6 with convertor # 1.

s Maintains speed throughout zoom—change range in a minute—

SUPER STUDIO and SUPER UNIVERSAL ZOOMAR FEATURES:

Iris remote controlled in all ranges.

Completely color-balanced and corrected.

SUPER UNIVERSAL speed f/3.9—zo00om ratio 6:1.

SUPER STUDIO speed /2.7 —zoom ratio 314 :1.

Manual zoom control lets you regulate speed of z0om and focusing.
No counter-balancing necessary.

o Convert from one zoom range to any other zoom quickly.

o Available for 3 inch or 4, inch camera.

e Zoomars are serviced by the engineers who build them.

» One year guarontee and maintenance without chorge.

SUPER UNIVERSAL ZOOMARS z00om from 2V, to 72 inches in four fast
ranges:

o Iris remote controlled in all ranges.

e 2 to 16 inches at /3.9 with basic lens.

o 4 to 25 inches at f /5.6 with Convertor 1.

o 614 to 40 inches at /8 with Convertor #2.

e 12 to 72 inches with convertor #3.

e Maintains speed throughout zoom—change range in a minute—

SUPER STUDIO

2% to 15 inches

SUPER UNIVERSAL
2" to 72 inches

e
e

For information on these ZOOMARS for the 4, inch camera or
ZOOMAR LENSES for the standard 3 inch camera. Write or call.

JACK A. PEGLER BILL PEGLER

TELEVISION ZOOMAR COMPANY

500 Fifth Avenue, Room 2223 - New York 36, New York - BRyant 9-5835

Television Zoomar, the originator + 13 years of specialization in the manufacture of ZOOMAR LENSES for Television
OVER 500 ZOOMAR LENSES USED AT TELEVISION STATIONS AROUND THE WORLD
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