Section 1
General Information

1.1 General Description.

The TFT EBS System is designed to meet the
FCC Two-Tone EBS interstation signaling require-
ments. [t normally consists of three modules-—the model
760-04 Two-Tone Generator, the Model 760-01 AM
Receiver or the Model 760-02 FM Receiver, and the
Model 760-03 Tone Decoder—mounted in a cabinet for
installation in a 19-inch relay rack.

1.2 Specifications.
EBS Cabinet Assembly

Module Capacity

[nput Power*
Operating Temperature*
Operating Humidity*
Size

121 Model 760-01, Frequency-Synthesized AM Receiver
FrequemeyRange. ................. . .....
Local Oscillator Stability

Tuning Method

BmEEREIRDUL o
RO e

Harmonic Distartion
e R T e e e
AudioQutputs, 600ohms .. .. ........... . ..
Carrier-OM OQutput

Model 760.02, Crystal Conirolled FM Receivar

Freguency Range .. .. ........c.....0.00.00 |

Channel Frequency

Antenna Input
b T e e
[F Bandwidth,6dB .. ................ .. ...
ImageReleetion . . .. . i
Audio Frequency Response .. .. .. ..
Harmonic Digtortion ... ... ...

SeNRanE s s e

*Specifications apply 1o all system modules.

An emergency two-tone signal received from the
AM or FM station being monitored will be heard on the
EBS System speaker after such a tone has been received
for at least 8 seconds. The EBS System provides the
means for interrupting normal programming and broad-
casting the two-tone emergency signal for 23.4 seconds,
and for inserting emergency announcements. Normal
operation can be. restored by operation of two reset
switches.

will accept up to three EBS modules (Models 760-01, -02,
-03, -04, and -05). Blank panels are provided when fewer
than three modules are 'in use.

117 VAC % 15%, 50/60 Hz, 20 watts maximum.

0° o 50°C.

95% Relative.

35" (8.9cm) high x 19" (48.3 cm) wide x 12" (30.5 cm)
deep.

Approx. 10 pounds (4.5 kg)

540-1620 kHz

£500 Hz per year

Channel frequency digitally set in 10 kHz steps by
thumbwheel switches. i

75 ohms nominal, unbalanced.

30 uV for 20 dB S/N at 30% modulation.

50 dB

70 dB

+5 kHz

Less than 3% at 90% modulation.

45 dB or greater below 100% modulation with 10 MV RF
Balanced: +8 dBm. Unbalanced: 1 V rms

Active pullup to 10 V, 10 ma

88-108 MHz

Specily frequency, either one or two channel VErsions
available. :

75 ochms nominal, unbalanced.

2 uV for 30 dB of quieting.

+150 kHz

40 dB

80 dB

+1 dB, 50 Hz - 15 kHz

1%

60 dB or greater below 100% modulation at 50 uV RF
input '
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[Je-emphasis . .

Audia Outputs, ﬁfl{.}ohms

Cartier-OF Quepar . . . ...

N uefet P32, Tivw-Tone Divcoder

Input Tevel Hequired ... ... ... ... ..
“Tonc Frequencies™ ... ... .. ... .-
Bandwidth™** .. ...
Listen Operate Swltch ................

AudioCrarpue ... .
ResetSwitch . ... ... ... ... ool
Remote Operation .. ........_.............

Time Delay for e-muting** ... .. ......
External Alarm Contracte . . ... ...

Afode! 70008, Tua-Tones Cenerator

Output Frequencies®™ ...
Frequency Accuracy™® ... ... ..
Cratput Lewel ...
QOutput Impedanee ............. ...,
Harmonic Dhstortion®® ... ... ... ...
Tone Duration®™® ... .. ... .. ... ... ... ....
Tone Level Adjust® ... ... ... L.
ProgramAudio Routing ............. ..

Emergency Program

Audiobnput ...
TestSwieh .. ... ... . ... ... .. ...

Reset Swiich ... ..

HemoteOperation .. ... . ... ........

Model 708035, Dual-Purpase Decoder

75 4 osec

Balanced: +8 dBm. Unbalanced: 1 V rms
Active pullup to 10V, 10ma.

100 mY into 600 ohms

453 Hz and 960 Hz

+5 Hz

In Operate mode the loudspeaker is muied until an EBS
aler1 is decoded.

In Listen made, the loudspeaker is demuted.

1 Watt, internal loudspeaker

Resets decoder and mutes loudspeaker

The RERET swiich wiring is brought oul to the rear
panel.

12 seconds +4 seconds

S5PDT relay contacts brought out w rear panel.

8§53 Hz and 960 Hz ~

+0.25 Hz, crysmal conteolled

+8 dBm nominal (per ione)

600 ohms, balanced

Less than 2%

23.4 seconds, £0.15 seconds

Front panel pot, —2 dBm 1o +8 dBm

Rear panel DPDT relay comaais. Balanced input and
autput, Switchover and latch o EBS programming is
dutomatic.

Unbalanced input. internally inserted into program line.
Connects Genzrawor 1o Decoder for 1esting without inter-
rupting program audio.

Enables one tone at a time for setting level and checking
distertion.

2 1oggle switches. Must be activated in opposite direc-
1ions o lurn on Generalor.

F.tleases lalch 10 restore normal program audic.

The COMMANIY and RESET switch winng is broughi
to Lhe rear panel.

See Aladad AHLI, Two-Tore Decoder for Two-Tone Specifreations

Carrier Buak{ 1000}z Specificatons:
Input Lew] Bequired . ...... .. ..... ...

ToneFreguency .. ... ... _......
Bandwidds ........... ........ ... .....

Time todemute afier slart of Carrier

Break stquence .
RESET mriich .

Listen/{dperare Swnch .................

AudioOwput ... ...,

Remore (peration ... ... ... ..
Exterpal8arm{Contacis . ... ... .._......

100 mV inta 40 ohms
10030 Hz
+50 Hsx

23 10 27 sec.

Besels decoder and muies loudspeaker.

In Operate mode the loudspeaker is muted vniil an EBS
alert is decoded. In Listen mode the lpudspeaker is
demuted.

1 Watt, internal loudspeaker

The RESET switch is brought oul te the rear panei.
SPDT relay contacts brought out to rear panel.

Specifications aretypical except those identified by ** which are guaranteed.



Section 3
Operation

General.
Afer the instailativn procedures of Seciion 2
have been carried ouy, the EBS System is ready for oper-
ation. The system is energized whenever the power cord
is plugged into an appropriate power receptacle, Figure
3-1. the EBS System [ront panel. illustrates the controls
and indicators referred 1o in the fotlowing paragraphs.

When an emergency two-tone signal is receijved
fram the station 1o which the receiver is luned, and when
the tene is present for at least 8 secands, the speaker will
be demuted, allowing the 1wo-tone signal to be heard.
The aperator can then rransmit the two-tone emergency
signal by moving the handles of the two COMMAND
loggle swilches in opposite directions. This witl inter-
rupt normal prugramming, transmit the tones for 23 .4
seconds, and allew emergency anmouncements to be
transmitted. At any time after operaling the
COMMAND switches, the operator can resume normal
prograrmmming by moving the RESET/TEST switch to
RESET He can also mute the speaker by operating the
Tone Dcoder RESET swiich.

Detailed operating instructions for each module
are presented in Subsections 3.2 through 3.6.

2

3a

AM Recciver.

a. [kal in the desired frequency on the thumb-
wheel switches. Thesc swilches indicate ihe
frequency in tens of kilohenaz.

b. Tune the preselector for the best signal as
determined by maximum spezker volume with
the Tene Decader LISTEN/QOPERATE switch
in the LISTEN position, and by the CARR lamp
being lighted.

3.3 FM Receiver.
a. Press the channel selector switch for the
desired channel, if ordered with two channels.
The single channel receiver is lixed tuned to the
specified channel.
b. The CARR lamp must be lighted, indicating
sulficiently strong signal for satisfactory oper-
atian,

34 Two Tane Generator,

J47  Basw Opmatias.

a. Check thut the POWER lamp is lightéd,
indicating that the Two-Tone Generator is
receiving DX power from the Tone Decoder.

b. To transmit an emergency signal, operate
the two COMMAND switches in apposite
directions as indicated by the arrows on the front
panel. The COMMAND lamp should light,
indicating thar the dual-one audio signal is
being delivered to the transmitter for a period of
23 4 seconds. At the end of the rone period,

31

CMENENCY announcerents cian he made on the
dudio circurt connecied 1o rhe rear-panel AN,
INPUT terminal.

c. To restore normal programming, move the
RESET/TEST switch ta the RESET pasition.
d. Tu 1est the operation of the T'wo-Tane
Crenerator with the Tone Decoder without inter-
rupting normal programming, move the
RESET/TEST switch 1o the TEST pasition.
‘The lual-tone signai should be present an the
speaker [or 23 4 seconds, with the !ecoderin the
listen rmode.

. To lest the tones separately, maove the 853
Hz/OPERATE/960 Hz switch 10 the desired
tone position. The tone should be heard on the
speaker as long as the switch is held in the
sclected pasiiran,

L. The GAIN contral allows adjusiment of the
Two-Tone Cenerators ' 1wo-1une audia putpet to
interface with the stations audia system.

4.2 Remote Candrod,

Both the COMMAND and RESET lunctions
canbe remately controlled if the connecrions described in
Subsection 2.3 3¢ have been made. Operati ng the remote
COMMAND switch performs the same functions
described in Subsection 3.4 {a. and operating the remote
RESET switch is the same as operating the {ront-panel
RESET switch as described in Subsection 3.4.1h.

NOTE: Purcuant te Sectinn 73.990(jt of the FCC Ruler &

Regulations, the remately located command swrich must be guarded
ek i fo prevent arcudenfal operdafron.

343 Eutrenal Audio Switching.

Il audis switching is to be accomplished ex-
Lernally be means ol cirewitry like that of Figure 2-2, move
the AM/FA/TVZOPERATE switch to either AM
TEST. FM TEST. or TV TEST 10 test thess circuits
individually.

3.5 Tone Decoder.

The POWER lamp should be an, indirating that
IYC power is available from the Tone Decader pawer
supply.

_ Whea.the LISTENYOPERATE switch is sel to
OPERATE. the speaker circuk will be muted unnl a
dual B53 Hz/260 Hz 1one is received for 8 seconds. at
which time the sepaker circuit will be enabled and the
alarm relay will energize 'This candition will exist until
the RESET swiich is operated, at which time the speaker
circuit wall again be muled apd the alarm will de-

" energizr,

When the LISTEN/OPERATE switch is set to
LISTEN 1he speaker is demuted and incoming audio is
continuwously monitared.



16 Dual Purpose Decoder

The POWER iamp should be on, indicating thar
[XC power is available from the Tone Decoder power

supply.
When the LISTEN/QYPERATE switch is set to

UPERATE, the speaker circuit will be muted until an
EBS signal is roceived. This will enabte the speaker
circuit and the alarm relay will energize. This condilion
will exist until the RESET switch is operated, at which
time the speaker circuil will again be muted and the
alarm relay will be deenergized.
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Section 4
Theory of Operation

4.1 System.

{Block Diagram: Figure 6-1})

The received signal 1s demaodulated inthe Akl or
Fs Recewver, and the resulling audio 1s applied to the
Tone Lecoder. If an EBS emergency signal is present
1853 Hz and 960 Hz wnes present simultaneously for at
least A seconds}, the Tone Decoder demutes ns speaker so
thar the audia can be heard, and energizes a ralay to
aclugte an exiernal alarm. The station’s program audio
is normatly fed rhrough closed relay contacts in the Two-
Tone Generator. However, when the COMMAND
switches are closed. the program i interrupied. Lthe EBS
two-tone signal is placed an the program line o the trans-
milter for 23 4 seconds, and 2 local announcement line is
activaled so that emergency announcements can be
made.

The Tone Decader external alarm circuit and
spraher muting can be reser by a front-pane! switch ar by
grounding a remole reset line. The Two Tone Generator
can be resel for normal programming by a front panel
switch or by grounding a remote resei line. Provisions are
made Tor testing the Two Tone Generator with the Tone
Decoder without inlerrupting the prograrmming, and for
stparately checking (he generation of the two emergency
lanes, as described in the following paragraphs. Bath the
AM and FM Receiver [urnish an output for a remaote
carnier-fail alarm.

AM Receiver Model 760-01.

{Schemati Diagram: Figure 6-2)

This medule is a superheterodyne receiver
covering Lhe AM twoadcast band from 54061620 kHz in
10 kHz steps. RF smplifier Q1 is runed by a front-panel
control to peak che recerved signal. Its output is mixed by
Q2 with a local-oxillalor input fram a lrequency synithe-
sizer [described inthe nexi paragraph.) The 450-kHz IF
signal is amplified by 4 and 5, and detecied by CR3

The resuling audie signal is amplilied by Z16 and fed 19
the LNBALANCED audia gutput 1erminal: it is also fed
through ransformer T1 10 the BALANCED audio out-
put terminals. The ouiput from detector CR3 is also
amplified by Q3 amd applicd as an AGC voltage to RF
amplifier Q! and mixer Q3.

The LO input 10 the mixer cames lrom dual
retriggerable monesiable multivibratar Z11 lunctioning
ax a voliage contralled ascillaior. The phase-locked loop
cunsisis of oscitlwer Z11. a divide-by-N divider (Z5
thraugh Z10), anda phase detector (Z12}. A precision 10
kHz reference sigmal for the phase detector is ohilained
from 3 MHz ceysiad oscillator Q10 by dividing by 500 in
715, 214, and 213 The logic ones and zeroes from the
from-panel thumbwheel swite hes (51) are decoded by
the lugic circmtry of wares Z1 thrmugh 74 10 cause the
divide-hy-MN divider s devicle the output frequency ol

4.2

¢

oscillator 211 by the appropriate number to produce a
Lk z dnput o pin 1 al phase detector Z12 when the
ascillator gulput is exactly 450 kHz above the lrequency
indicated by the thumbwheel swiches. Any phase
dilference between the output of the divide-by-N-circuit
and this 10-kHz reference 15 derected in Z12, which
produces a voliage 1o retune the oscillatar by means of

Q1.
The IF signal at the owiput of mixer 32 13

 detected in Q7/Q8, and used 10 1urn onthe CARR LED

CR7windivare the receprion of & carrier. The autput of
detectar 37708 is also amplified by Q6 and fed 10 rear-
panel cannector [3-5 1o operate a carrier-fail alarm; this
coulput is + 10 volts at 10 ma whan a carrier is present,
and 0 volts (2000 ohm return to ground) ior carrier
lailure.
+.3 FM Receiver Model 760-02.

{Schematic Diagram: Figure §-3)

The FM Receiver is capable of receiving any twa
preselected frequencies within the FM broadcast band of
B8 1o 108 MHz. The RF amplifier and mixer are rach
one-hall of a MOSFET dual-gate transistor pair. [n the
RF amplilier the BF input i applicd to one gawc and
AGC to the other. In the Mixer, the RE input is applied
10 one gate, and the LO signal to the other. The LO ixa
erysial oscillator (2] whose output ia tuned 10 twice the
crystal Irequency. One crystal is standard, the second
optianal crystal is selectable by a front-pane} switch. This
switch also connects an additionzal tuning capacitor in the
crystal oscillator and RF amplifier circuits when the
switch is in the position that selects the lower of the two
channel frequencies. The LO euiput lreguency 15 107
MHz above the desired R¥ signal.

The 10.7 M Hz mixer cutput is fed through twe
ceramic filters (FL1 and FL2) 1o provide high sclectivity,
and into integrated circuil Z2. which funetions as an IF
amphfier, squelch circuit, detecior, AGC, and AFC. The
[F amplifier isfactory-tuned ta 10.7 MHz by L9and £32.

The AGC voliage at pin 15 of Z2 controls the
gain ol the RF amplifier. The squelch voliage at pin 12 of
Z2 is ampliied by Z3 and used w0 light CARR LED CR1
when received carrier develops sufficient squelch voltage.
The squelch is also further amplified by Q3 to drive an
external carrier alarm circuit through rear-panel
terminal 5; this output is +10 volts a1 10 ma when a
carrier is present and 0 wolts (2000 ohm return to
ground.} {or carrier failure.

£.4 Tone Decader Muade! 760-03.

{5 hematic Disgram: ligure 6-3)

Thisv meadule detes die presence of the 893 1z
and 0 Hy wnes in the receiver sudio oapur 1 both
1anes are preseal suinuluineously for at least 3 seconds,



Section 5
Maintenance

F Creneral.

Since the Model 760 is a solid-stare instrument
and its power requirements ars low, no Maintenance
proilems due 1w high lemperaturc should be
encountered, pravided the instrument is installed well
away from vacuum-tube and ather heat-generating
equipment. Likewise, because the operating voltages are
low, exceisive dust accumulation associates with high-

voltage devicrs should not occur,

52 Periodic Maintenance. :

The only periodic maintenance required is
cleaning. {Ince a year, or more ofter in dusty locations,
take ol the Lop cover and blow off the dust with com-

pressed air.

53 Performance Checha.

The following procedures will enable the
1echnician to determine whether the instrument is oper-
ating properly. If the tests indicate substandard oper-
ation, it is recommended that the instrement be returned
10 the [actory for adjustment or repair. Internal adjust-

memis are oot recommended to be made in the field.

541 AM Recever, Madel 760.07
a. Sensitivity

b. Connect a Signal Generator (HP8640B
ar cquivalent} to the ANTENNA input on
the rear panel withits [requency at 540kHz
and AM modulation set to 50%, 1kHz. Set
autput level a1 10aV.

2. Conncct a general purpose oscilloscope
to the UNBAL and GND terminals on the
rear panel.

3. [Dal in 540kHz on thumb wheel
swilches of T60-Q1 and rune the pre-
sclector for maximum signal on the
astilloscope.

4. Slowly increase the level of the Signal
Generator until the CARR LED comes on
— this should occur at approximately
eV, At the 1ime the CARR LED coames
an the voliage at the CAR R FAIL terminal
on the rear panel should change frem 0
volts to 10V DC.

k. AGC Range
1. Increase the Signal Generator level to
3Wm¥ and the 1kHz sinewave on the
oscilluscope should remain undistoried.
2. Repeat steps for 1030kHz and
1600k Hz input signal.

FM Recewner, Mode! 260002
A, Sensilivily
L. Connect a Signal Generator (HPBS40E

532

5-1

533

534

or equivalent} to the AKNTENNA inputun
the rear panel with its frequency al the
reveiver’s channel frequency and s {re-
quency deviation set {or 73kHz at a 1kHz
rate. Set output level at lal.

2. Caonnect a general purpese oscillascope
10 the UNBAL and GND terminals on the
rear parnel.

3. Slowly increasc the level of the Signal
Generator until the CARR LED comes on
— this should occur at approximately
2eV. Anthe time the CARR LED comes
on the voltage at CARR FAIL terminal an
the rear panel should change from O volts
to 10V DI
b. AGC Rangr

1. Increasc the Signal Generator level wo
20m¥ and the 1kHz sinewave on the
oscilloscape should remain undistorted.
2. I receiver is a dual-channel version,
repeal procedure for alternate channel.

Tone Decoder, Model 760-03

a. Connect a jumper wire belween rear panel
terminals TEST [INPUT on the Decoder and
TEAT OUT an the Generator. [f a receiver is
available connect its UNBAL owrput to the
ALUDIO INEPUT terminal and tune the receiver
te a local channel With the LISTEN /
OPERATE switch on the Decoder in the
LISTEN position audio shauld be heard on the
speaker. Switch to the OPERATE position and
the audie should no longer be audible.

b. Aclivate the COMMAND switch on the
Cenerater and check thar LED's CR3 and CRA
go out, indicating that the two tones are beine
received. 8t 12 seconds after the iniliation of the
COMMAND switch, the speaker should
demute and the two tones should be audible for
another 12 1o 16 seconds. When demuting the
speaker the Decoder RELAY comacts should
switch. The speaker will remain in the demured
mode and the relay will stay switched untl reset
by the Decoder RESET switch.

Tiwo-Tone Generator, Mode! 75004

2. Conpect a volimeter and a counter at the
TEST OUT werminal at the rear panel af the
Twa-Tone Generator.

b. Aciivate the B53Hz wone by placing the
853Hz/OPERATE /960Hz swich inthe 853H=z
position. The voltage {(unlnaded) should be
approximately 4V r.ms. {This voltage may be
adjusted with the frant pancl GAIN control)
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