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THE CBS NetALERT - A SYSTEM FOR NETWORK SIGNALING

A. A. Goldberg, A. Kaiser, G. D. Pollack
CBS Laboratories Stamford, Conn.

D. Vorhes

CBS Radio New York, N. Y.
Divisions of Columbia Broadcasting System, Inc.

Introduction

Network radio broadcasting has changed consider -
ably compared to the pre-television era. Fifteen

years ago, the public looked toward radio for a com-

plete repertoire of music, drama, comedy, and
news. The affiliate stations were on the network
most of the time and bulletins or special programs
‘were automatically received. Any communications
from network headquarters to the stations could be
handled during station breaks. Now, however, the
stations are off the network most of the time, and
there is no simple way to alert these stations to re-
ceive urgent news bulletins or national emergency
announcements.

Under certain conditions, hundreds of telephone
calls must be placed to alert all 210 CBS Radio
affiliated stations. Alerting is particularly difficult
at night when the maximum number of calls would
have to be made to the homes of station managers.

The CBS NetALERT System, developed and pro-
duced by CBS Laboratories, enables all.CBS Radio
affiliates to be automatically alerted. The CBS
NetALERT System provides nine different alert
signals, transmitted over the network's regular
telephone lines at a fraction of the normal program
level. Signals identifying extremely important or
emergency news alerts are simultaneously trans-
mitted to the station executive's home.

The nine different alert signals are each composed
of from one to nine virtually inaudible pulses; each
less than 1/30th of a second. These signals are re-
ceived by a logic filter which recognizes and ac-
cepts only the particular alert code being trans-
mitted.

NetALERT transmitters are now being installed in
the outgoing program lines at major network points.
When installation of the system is completed,
NetALERT signals will be capable of being sent to
the entire network, to those stations in any single

time zone, or to those in any combination of time
zones, as the situation may require.

Statement of the Problem

Telephone Lines

Two types of telephone lines are used on the net-. .
work; class B lines and class C lines. Ninety-five
percent of the stations are served by B lines which
have a guaranteed frequency response of 100 to
4900 cps. The balance of the stations are served
by C lines with a frequency response of 200 to 3500
cps. Experience has shown that the upper response
of the C line is not dependable above 3500 cps.
NetALERT must operate on both class B and C
lines.

Unobtrusiveness

Any signals superimposed on the normal program
must be unobtrusive. The signal need not be com-
pletely inaudible, although this would represent the
ultimate in unobtrusiveness.

Subjective tests were conducted to determine the
audibility of 1000 to 3500 cps signals of varying
duration. A jury agreed that burst durations of 20
milliseconds or less sounded like a click, whereas
longer durations conveyed the actual tone. Burst
durations greater than 50 milliseconds were con-
sidered objectionable. These tests were carried
out against a silent background and at full level.

When the tests were made in the presence of music
and speech, the jury agreed that a 30-millisecond
burst at a level of -20 db with respect to program,
was unobtrusive. In fact, the signal could be com-
pletely masked by rhythmic music.

During all of these tests, the program was muted
during the duration of the burst. When the burst
amplitude was reduced to zero, all that remained
was a short duration "hole" in the program.
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Depending on the program content, this "hole" was
inaudible or sounded like a click. Shaping of the
rise-time and decay-time minimized this click.

Reliability

Two types of system reliability are desired:

(1) The transmitted signal should always be re-
ceived; (2) No signal should ever be received in the
absence of a transmitted signal (false alarm). Both
types of reliability are important. In the case of
the first, if a program cue alert should not be re-
ceived, the network would suffer embarrassment.
If a national defense alert should not be received,
the results could be very serious. Similarly, in
the case of the second, false alerts could cause im-
portant inconveniences.

Unobtrusiveness and reliability are conflicting re-
quirements. As the signal pulse width and level are
reduced, audibility decreases but the signal becomes
increasingly difficult to separate from the program.
It was decided that the signal width should not ex-
ceed 30 milliseconds and the signal level should not
exceed -20 db with respect to the program. Since
the signal frequency must be less than 3500 cps, a
circuit had to be developed that would discriminate
against program, despite the higher level, and act
only when a 51gnal was received.

Accessor ies
Optional accessories include:

1. Remote indicator
2. Executive alarm
3. Notch filter

The Remote Indicator, which is connected via a mul-
ticonductor cable to the receiver, provides means
for the alert to be indicated on the desk of the sta-
tion executive. It must be compact and pleasingly
styled.

During 'very special programs' or "national emer-
gency'" alerts, means must be provided to sound an
alarm in the home of the station executive. This is
done via telephone company service. A small acces-
sory box, known as an Executive Alarm, feeds the
telephone company lines.

Whenever one section of the network tapes a program
originating from another part of the network, it may
be desirable to eliminate the NetALERT signals dur -
ing playback. Here a notch filter tuned to the Net-
ALERT signal frequency would be inserted in the
program line from the tape player.

Typés of Alert Signals

Six different alerts and three spares are desired and
are assigned the following functions:

Alert No. 1 - Station cue

Alert No. 2 - Network cue

Alert No. 3 - Voice closed-circuit
Alert No. 4 - Exclusive bulletin
Alert No. 5 - Spare

Alert No. 6 - Spare

Alert No. 7 - Spare

Alert No. 8 - Very special program

Alert No. 9 - National emergency

For Alerts Nos. 1 and 2, the receiver will automa-
tically reset to zero after four seconds. For
Alerts 3 to 9, the receiver will maintain the alert
until reset by the network. Alerts Nos. 8 and 9
actuate the executive alarm.

Two different modes of operation were considered;
(1) Alerts could be sent by employing a unique sig-
nal for each alert and having the correct number
indicated immediately; or (2) Alerts could be sent
by transmitting an appropriate number of similar
signals sequentially. The second approach, re-
quiring less expensive apparatus, would achieve a
system of excellent performance and reliability and
was selected for the NetALERT system.

NetALERT System

Basic Theory of Operation

While actual frequencies and burst durations may
not be divulged, it can be stated that the frequen-
cies are contained in the spectrum between 1000
and 3500 cps, and that the total burst duration does
not exceed 30 milliseconds.

Referring to Figure 1, the program line at the CBS
Radio Central Control passes through the NetALERT
transmitter. When an alert is dialed, each closure
of the dial contacts causes switch S1 to go through
one cycle. The cycle consists of the outgoing line
departing the incoming program line, dewlling first
on the F1 signal for duration D1, next on the F2 sig-
nal for duration D2, and finally returning to the in-
coming program line. For example, if Alert No. 4
is dialed, the cycle is repeated four times. At the
radio station, the NetALERT receiver is bridged
across the network program line. An audio ampli-
fier with a bandpass of 200 to 6000 cps amplifies the
signal which then divides into two paths; namely, an
F1 analysis channel and an F2 analysis channel.

In the F1 channel, a clipper circuit is set to clip
not the sinusoidal alert signals but only the program
which is at a 20 db greater level. The clipped pro-
gram is then analyzed for a pure F1 signal in the
absence of any other signal. It accomplishes this
in the following manner: The outputs of an F1 band-
pass detector and an F2 band-reject detector are
summed. When the desired signal conditions exist,
the combined detector output is a negative pulse that
is used to trigger a one-shot multivibrator. The
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 Figure 1. NetALERT System,
Simplified Block Diagram
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multivibrator output is a square positive pulse of
approximately D1+ D2 duration which allows a
thyratron to fire upon receipt of a coincident signal
from the F2 channel.

etc., to correspond with numbers used at Central
Control of the CBS Radio Network. In addition,
two internal lines are provided, one being driven
by an F1 oscillator, the other by an F2 oscillator.

The F2 channel contains a tuned amplifier peaked
at F2. When the F2 alert signal is received, it
is amplified and fires the thyratron when the co-
incident gating pulse is simultaneously present.

During a program period, switches W in Figure 2,
which are transistor single-pole switches, are
maintained in a ""closed'" condition by the applica-
tion of positive control voltages applied to the bases
of these transistors. Thus, program enters and
leaves the transmitter. Switches X and Y are iden-
tical line switches maintained in an "open'' condition
during program periods by applying negative volt-
ages to the respective transistor bases. Therefore,

The thyratron fires once for each received alert
signal. Current passes through a stepping relay
containing a multiplicity of contacts as well as a
disk which presents a numeral to the viewer,

Means are available for the NetALERT transmitter
to reset the receiver to zero.

NetALERT Transmitter

Figure 2 is a simplified diagram of the NetALERT
transmitter. Four program lines are shown enter -
ing the transmitter and four lines leaving at re-
spective indicated impedance and signal levels.
These lines are designated "Line 3", "Line 4",

no NetALERT signals will appear across the out-
going program lines.

At the instant a NetALERT pulse is dialed in the
Control Unit (déscribed below), all W switches are
opened and the X switches are closed. This causes
a 1.6-volt rms, F1 signal to appear across the
5604 termination and 0.11-volt rms across each
program line when properly terminated by 1504%,
This signal attenuation is the result of using two
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1 K bridging resistors in series with the signal Figure 3 is a symbolic diagram of the transmitter
lines to prevent line loading and crosstalk. The X logic and control circuits. Three one-shot tran-
switches are held closed for a period of D1 where- sistor multivibrators are shown, designated I, II,
upon they are opened, and simultaneously the Y and OI. Upon the momentary closing of the tele-
'switches are closed for a period D2. During this phone dial switch, an 18-volt positive pulse is ap-
period, a 0.11-volt rms, F2 signal is placed on the plied to multivibrators I and II to initiate their
program lines. When the Y switches are opened, a respective quasi-stable cycles. The natural quasi-
total duration D14 D2 after the start of the Net- stable period of multivibrator I is in excess of dur-
ALERT pulse period, the W switches are closed ation D1-+D2, that of multivibrator II is exactly
and the program resumes. This full sequence of duration D1. The output of I opens the W and Z
events occurs once for each NetALERT pulse switches, that of II closes the X switches. When II
transmitted. returns to its stable state after duration D1, it fur-
, nishes a positive pulse to III, thereby initiating its
Push-pull power amplifiers are required to raise quasi-stable period of D2 during which the Y
the outputs of the NetALERT signal oscillators switches are closed. On the return of IIl to a
from 1 milliwatt to approximately the required 10 stable state, a negative trigger is supplied to I for
milliwatts. the purpose of returning it to its stable state, ap-
proximately 5 ms before the end of its natural
Switches Z are transistors wired in shunt with the quasi-stable period. Thus, a full cycle of Net-
NetALERT signal lines. During program periods, ALERT pulse is timed, and all switches have been
these are kept closed to provide a short circuit returned to their normal program condition.

across the 560N resistor. In this way, the common
impedance '""seen” by the four program lines via ~
the 1 K bridging resistors is zero and program The 2 K and 100 K resistors and the . 05 mf capa-

crosstalk is held to less than -60 db. The Z citor in the dial-triggering circuit are incorporated
switches are open for the full D1+D2 period neces- to prevent spurious triggering of the system as a

sary to send a NetALERT pulse. result of telephone dial contact bounce.

FOUR OUTGOING
PROGRAM LINES
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Figure 3. Transmitter Logic Diagram

The transmitter has been packaged in two parts:
The control unit and the transmitter proper.

Control Unit, This unit may be rack
mounted and contains the telephone dial assembly,
manual switches, indicator lights, and power for
the low-voltage ac control relays located in the
transmitter. It also contains thermally operated
switches and an electromagnetic relay.

Transmitter, This unit may be installed up
to 50 feet away from the Control Unit. Plug-in
modules contain the transistor line switches and
the F1, F2 power amplifiers. Semi-conductor
circuitry is used throughout. The F1 and F2 gen-
erators are stable tuning fork oscillators that are
on continuously.

NetALERT Receiver

Each affiliate of the CBS Radio Network will have
a NetALERT receiver bridged across the incoming
program line. Line impedances can be either 150
or 600 ohms; balanced or unbalanced. Line level
is not critical and can be between -20 and 0 VU.
The receiver is energized continuously from the
117 volt, 60 cycle line. A total of 7 tubes (includ-
ing power supply rectifier) plus three germanium
diodes are used.

Only key CBS Radio Network Central Controls can
send alerts. As mentioned previously, alerts Nos.
1 and 2 reset to zero automatically after four sec-
onds. This is coded into the circuitry of the re-
ceiver. Alert No. 3 and higher can be reset only
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N etALERT Receiver
7-1/4"H x 19"W x 12""D

by Central Control. This is accomplished by their
sending one NetALERT pulse after a minimum wait

of 15 seconds. Each receiver is programmed to
return to zero upon receipt of this delayed pulse.

To supplement the indication of the alert number on

the front panel of the receiver, it was decided to
attract additional attention to the higher alerts by
means of an alarm system. A flashing red panel
light plus a repeating chime calls the attention of
the radio station personnel that an Alert No. 3 or
higher has been received. An alarm reset push-
button is provided on the receiver to shut off the

alarm.

Three receptacles on the rear of the receiver can
be used by the radio-station to operate supplemen-
tary devices such as remote indicators and execu-
tive alarms. E

Remote Indicator

The remote indicator provides a means for numer -

ical indication of the alert at a remote point, es-
pecially on the desk in an executive's office within
the radio station.

Referring to. Figure 4, a cable (up to 250 feet long)

plugs into one of the three receptacles in the rear
of the NetALERT receiver. The face of the indi-
cator displays an illuminated numeral that will
duplicate the numeral displayed on the front panel
of the receiver.

Executive Alarm

The purpose of the executive alarm is to indicate
at an executive's home if an Alert No. 8 or 9 has
been received at the radio station. The alarm
will continue even after the alert on .the station's
NetALERT receiver has been reset to zero. It
can be turned off only after: (1) The receiver has

BRI R NG R~

Remote Indicator Desktop Unit
3"H x 4-1/2"W x 6"D

Figure 4

been reset to zero, and (2) The executive alarm
reset button has been operated at the station,

The executive alarm is housed in a small cabinet
and is plugged into the NetALERT receiver. A
leased telephone company line is attached to the
executive alarm, and the alarm bell furnished by
the telephone company in the executive's home will
ring continuously for Alart No. 8 and intermittently
for Alert No. 9.

A red light on the top of the indicator glows
brightly when an Alert No. 3 or higher is indicated.
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delayed broadcast. The input and output impedances
of the notch filter are 600 ohms:. The insertion loss

i

Executive Alarm Controller
3"H x 4-1/2"W x 6'"D

An optional push-button is provided for »f,urning
off the NetALERT receiver and indicator alarms.

Notch Filter ‘
A notch filter tuned to F1 has been provided for use

in a tape recorder playback line to prevent the Net-
ALERT receivers from being triggered during a

is less than 0. 5 db. "Listening tests have proven
. that the filter causes no noticeable deterioration of
program quality.

Conclusions

The CBS Radio NetALERT system is in the process
of being field tested. Receivers installed in Los
Angeles and Boise, Idaho, indicate good system
reliability. It is expected that by August of 1961,
"NetALERT will be in operation throughout the
entire CBS Radio Network. The American public
can look forward to better radio service and prompt
dissemination of the important news that shapes our
lives, ‘
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SAME HIGH ACCURACY OVER ENTIRE LOGARITHMIC VOLTAGE SCALE

BALLANTINE
ELECTRONIC

VOLTMETERS

A.C. VOLTS
3 4

DECIBELS
)
®

INE LABORATORIES.INC.

AC/DC Calibrators, Capacitance Meter, AF Amplifiers, DC/AC Inverters,
AC/DC Converters, and Accessories to extend Voitage Range from 10
Microvolts to 28,000 Volts. Laboratory Standards for Voitages to 1,000 MC.

Available in Cabinet and Rack Models. Prices F.0.B. Boonton, N. J., subject to change without notice.

ELECTRONIC VOLTMETERS

MODEL

PRICE

FREQUENCY VOLTAGE INPUT
RANGE RANGE IMPEDANCE ACCURACY
300 10 cps-150 ke 1 mv-100 V 0.5 Mﬂszh:'r:\ted by 2% $220
12000 Weps250ke | 1mv-1000v | 2 M3 shonted by 2% $255
Mg shunted by
300E W0cps-100ke | 300,.v-300v | 2V shustedby 2% $260
19 20 cps-20 ke, 1
300G 10cps250 ke | 1mv-l000v | ZMashuntedby 10 GXosrvis $315
elsewhere
ey 2cps-150 ke | 100 wv-1000v | 2Meshunted by 10 | 3% 5cps-100 ke;5% | 5255
Operated Lt to 25 pF elsewhere
5 cps-500 kc, sine| % Sinz%g' la(vesd'éo
- , B cps-200 kc;
322: ggves. Pulsej }’ema‘lf 01’0,923\{(_‘0_ 2 M(z‘shijgteg by 5 elslewherbe;3%; $415
.5 us up, an 015 p pulses above 3 us
Reading 5 pps up Peak and 100 pps; up to
5% elsewhere
. 100 V-100 V
10 cps:2 Mc: 51 “(powntoa0 | 2 Mo shunted by 9 | 39 15 cps-1 Mc;
3108 cps-4 Mc as a (voav;nmﬁI 2 shunted by % 15 cps-1 Mc; 5% $250
A to 19 pF elsewhere
null detector 5elector) P
314 1 mV-1000 V 11 M@ shunted by 8 | - .
Wide 15 cps-6 Mc (100 wV-1 mV &F with probe, or 1 | 3% 15cps-3 Mc; 5% $300
) 2 shunted by 25 elsewhere
Band without probe)]  JE" ithout probe
0.05 cps-30 kc;
318 0.01 cps with | 0.02 V-200 V 10 MQ shunted by 3 33
Infrasonic corrections Peak-to-Peak 17 to 40 pF % $330
supplied
10 M2 shunted by 7
317 pF with probe; 2 | 2%.20 cps-2 Mc $495
Wide 10 cps-11 Mc 300 xV-300 V M@ shunted by 11 49 10 cps-6 Mc with
Band to 24 pF without 6% 10 cps-11 Mc probe
probe
%3:. 5 cps-500 ke 100 uV-320 V 10 MQ shunted by 8 | 3% 15 cps-150 kc; $445
RMS L4 to 18 pF 5% elsewhere
350 % %0.1V-300V, 100
True 50cps-20 ke | 0.1v-1199.9v | 2Mashuntedby 15 | ®oocqc e | g720
RMS to 45 pF outside these I?mits

n
L

BALLANTINE LABORATORIES, 1nc.

ELECTRONIC TEST EQUIPMENT

DECADE AMPLIFIER

Model 220C

Battery-operated amplifier, 10x or 100x; 10 cps-150 kc; 5 MQ
input; 2% accuracy. $115
CALIBRATOR, Precision dc and ac

Model 420 -

Provides precise output, rms, peak-to-peak, or dc, from 0-10 V;
accuracy 4% with cal. chart. $365

CAPACITANCE METER, Direct-reading

Model 520

Direct-reading of capacitance 0.01 pF to 12 uF; accuracy 2%
above 0.1 pF. $335
INVERTER, Sensitive dc to ac

Model 700

Inverts dc as low as 10 uV and up to 100 V, to ac to be
measured on any of VIVM’s listed. $365

CONVERTER, Linear ac fo dc

Model 710

Converts ac to dc linearly over each decade, 1 mV-1000 V;
30 cps-250 kc; accuracy Y% 50 cps-10 ke, ¥2% 30 cps-50 ke,
1% above 50 kc. $450

LABORATORY STANDARDS

A-T VOLTMETER

Model 390

10 Mc to 1000 Mc; as laboratory standard for high voltage.
NBS calibration not included in price. $2,250
H-F TRANSFER VOLTMETER

Model 393

25 cps to 30 Mc; a transfer device for accurate measurement

of voltages or calibration of voltmeters; each probe covers 2

to 1 voltage range, 1 V to 50 V. 550 inc. one probe
($100 for each add. probe)

MICROPOTENTIOMETER

Model 440

0 to 900 Mc; as laboratory standard for 40 uV to 0.33 V. NBS
calibration not included in price. Price includes one resistor-
ther ple combination. $250

Write for brochure giving many more details

- Since 1932 —

Boonton, New Jersey
Phone: DEerfield 4-1432 TWX: BONTN 831



JERSEY ELECTRONIC FIRM SUCCESS STCRY

SHEPARD LABORATORIES ACQUIRES ENTIRE BuilLDING
WHERE FORMERLY THEY OCCUPIED ONLY ONE FLOOR

IN 1957 THE BUILDING AT 480 MorRr1S AVENUE, SumMMIT, N.J. WAS SOLD.
THE NEW OWNERS TOLD SHEPARD LABORATORIES THAT THEIR LEASE ON THE SECOND
FLOOR WOULD NOT BE RENEWED. SHEPARD LABS. THEN FOUND LARGER QUARTERS
ACROSS TOWN AT BROAD STREET AND PARK AVENUE WHERE THEY HAVE BEEN FOR THE
PAST FOUR YEARS.

WITH A CONTINUING PROGRAM OF EXPANSION, SHEPARD-DEVELOPED PRODUCTS AND
ENGINEERING SERVICES HAVE BEEN SUPPLIED TO SUCH ORGANIZATIONS AS THE ARMY,
THE Navy, THE AIR ForCE, THE Bureau oF CeNsus, THE AToMiC ENERGY CoMMISSION,
UNIVERSITIES, INSURANCE CompaNIES, R.C.A., G.E., SPERRY RAND, SYLVANIA,
NaTti1oNaL CasH REGISTER, BANK OF AMERICA AND Du PoNT. SHeEPARD'S HiIGH SPEED
TYyPERS, TAPE HANDLERS AND OTHER DATA PROCESSING EQUIPMENT ARE NOW FOUND AT
1.B.M., F.W. Dobce, McGrRAw HiLL AND ARE BEING SHIPPED TO ENGLAND, FRANCE,
GERMANY, ITALY AND THE FAR EAST. MINIATURIZED SHEPARD TYPERS ARE NOW IN
ALL THE NEW PoLARIS ATOMIC SUBMARINES.

WITH ALL THIS ACTIVITY, IT BECAME NECESSARY FOR SHEPARD AND HIS
FORTY-FIVE MAN TEAM TO SEEK MORE SPACE. WHERE? You GUESSED IT. Back 710
480 MORRIS AVENUE. THEY WERE FORTUNATELY ABLE TO PURCHASE THE ENTIRE
BUILDING WITH §TS ANNEX.

THIS 1S A SUCCESS STORY OF AN ENGINEER WHO HAS LITERALLY LIFTED
HIMSELF BY H1S OWN BOOTSTRAPS. FRANK H. SHEPARD, JR. HAS ACCOMPLISHED
THiIS PHENOMENAL PROGRESS WITH THE AID OF HIS CLOSELY KNIT ORGANIZATION
OF SPECIALISTS. HE HAS, HOWEVER, ONE IMPORTANT BACKER.

MARGARET RUNYON SHEPARD, SUCCESSFuUL REAL ESTATE BROKER OF SUMMIT, WHOM
FRANK INTRODUCES AS "THE GAL WHO SUPPORTS US THROUGH OUR TRIALS AND
FORTUNES" ARRANGED THE DEAL TO ACQUIRE THE BUILDING IN WHICH SHEPARD
ONCE OCCUPIED ONLY A SECOND FLOOR. :

"Frank"” H., SHEPARD, JR., MEMBER AND DIRECTOR OF THE
RaDt0 CLuB OF AMERICA, 1S A FAMILIAR FIGURE IN THE
ORGANIZATION, AND 1S AUTHOR OF SEVERAL TECHNICAL
PAPERS PUBLISHED IN THE PROCEEDINGS.




Harry W. Houck at key of his original 1909 Spark Transmitter

HIS MORE THAN 50 YEARS

of Radio Experience Stands Behind
MEASUREMENTS INSTRUMENTS

Standard Signal Generators U.H.F.Field Strength Meters

Pulse Generators L-C-R Bridges
FM Signal Generators Crystal Calibrators
Square Wave Generators Megacycle Meters
Vacuum Tube Voltmeters Megohm Meters

Television & FM Test Equipment Frequency Measuring Equipment

WRITE FOR BULLETIN

MEASURENMENTS

A McGraw-Edison Division

BOONTON, NEW JERSEY FORM 215-A




