SAFETY NOTICES

People’s lives depend on your selection of suitable equipment and installation
sites and your safe installation, service, and operation of our products. Federal Signal
recommends the following publications from the Federal Emergency Management
Agency for assistance with planning an outdoor warning system: 1. The “Outdoor V

Warning Guide (CPG 1-17), 2. “Civil Preparedness, Principles of Warning” (CPG 1-
14), 3. FEMA-REP-1, Appendix 3 (Nuclear Plant Guideline), and 4. FEMA-REP%

(Nuclear Plant Guideline). Contact Federal Warning System’s Customer Cas

at: http://www.federalwarningsystems.com or 1-800-524-3021 for further inf® 50)
about these publications.

It is important to read, understand and follow all instructions shippediwith thjs @

product. In addition, listed below are some other important safe strugtiéns and

precautions you should follow. O
PLANNING % \

e If suitable warning equipment is not selected, thetimétallation site fo n is
not selected properly or the siren is not ins pr y, it may fot e the

intended optimum audible warning. Fo ¥ EmergencE M ement

Agency (FEMA) recommendations.

e Ifsirens are not activated in a tj anner when an ¢ Q@ ency condition exists,
they cannot provide the intended audible warning 3dt is intperative that
knowledgeable people, who royided with sary information, are
available at all times t Il e activatj @e sirens.

e  When sirens are used out &f doors, pegple indoors may not be able to hear the
warning signals@te warning devices or procedures may be needed to

effectively indoors@
e The sgund output of sirensg e of causing permanent hearing damage. To

prexeng excessive expos fully plan siren placement, post warnings, and
riet acCess to ardas near Sirens.

—

ctivating the sifens may not result in people taking the desired actions if those to
be warned a perly trained about the meaning of siren sounds. Siren users
should fi A recommendations and instruct those to be warned of correct
action e taken.

% . iretivthat does not work will not provide any warning. After installation,
\ se , Or maintenance, test the siren system to confirm that it is operating
erly. Test the system regularly to confirm that it will be operational in an
O emergency.

o If future service and operating personnel do not have these instructions to refer to,
the siren system may not provide the intended audible warning and service
personnel may be exposed to permanent hearing loss, bodily injury, or death. File
these instructions in a safe place and refer to them periodically. Give a copy of
these instructions to new recruits and trainees. Also give a copy to anyone who is
going to service or repair the siren.
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SAFETY NOTICES

It is important to read, understand and follow all instructions shipped with this
product. In addition, listed below are some other important safety instructions and V

precautions you should follow: E
INSTALLATION & SERVICE O
e Electrocution or severe personal injury can occur when performingvarious e @
h

People’s lives depend on your safe installation, service and operation of our products. !

installation and service functions such as making electrical conn

holes, or lifting equipment. Therefore experienced electrici na
national, state and any other electrical codes having jurisdiction shuld perforro

e instal&
e The sound output of sirens is capable of causi

apént hearing . To
prevent excessive exposure, carefully pla @ ent, post @ nd
restrict access to areas near the sirens. Si hay be operated from f€mote
i (all siren pov%luding batteries

control points. Whenever possible,
before working near the siren.
e After installation or service 4€st the§iren system %ﬁ that it is operating

properly. Test the system regularlygto conﬁrm@ ill be operational in an

installation. All work should be performed under the directio
or service crew safety foreman.

emergency.

o If future service personneldo not hav theseanings and all other instructions
shipped with thw\ent to refe e siren system may not provide the
intended au ng and s onnel may be exposed to death,
perma h 0ss, Or 0 injury. File these instructions in a safe
place @nd refemjto them pegiedically. Give a copy of these instructions to new

i a copy to anyone who is going to service or

al copies, call the Federal Warning Systems

recyuitgand grainees. Al
Ne sirens. Féyadditi
r Care Conter ats800-524-3021 or write to them at 2645 Federal Signal
ive, Unive@ IL 60466.
&O OPERATION
Failure t@

] erstand the capabilities and limitations of your siren system could result
\ in pefangnt hearing loss, other serious injuries or death to persons too close to the

°n you activate them or to those you need to warn. Carefully read and
ly understand all safety notices in this manual and all operations-related-
s in all instruction manuals shipped with equipment. Thoroughly discuss all
ontingency plans with those responsible for warning people in your community,
company, or jurisdiction.

il
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Read and understand the information contained in this manual, before 4
attempting to install or service this siren.

Pay careful attention to the following notices located on the equipment. %V

NOTICES - INTERNALLY PLACED O

TZ WARNING
HIGH VOLTAG

UNIT MAY BE CONNEC

TO HIGH VOLTAGE.

REMOVE ALL POW

BEFORE SERVIQ. 0
|\

o (@% L

il
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Limited Warranty

The Signal Division, Federal Signal Corporation, warrants each new product to be
free from defects in material and workmanship, under normal use and service, for a
period of two years on parts replacement and bench labor (one year for Inform
EAS, and Federal software products) from the date of delivery to the first
purchaser. Federal Warning Systems warrants every 2001 Siren (Top of p

to be free from defects in material, per our standard warranty, under nor. nd
service for a period of five years on parts replacement.

During this warranty period, the obligation of Federal is limit repairing or
replacing, as Federal may elect, any part or parts of such ctgwhich afte
examination by Federal discloses to be defective in material @ manship.

Federal will provide warranty for any unit which is delivered, ported p 0]
the Federal factory or designated authorized a service _cen for
examination and such examination reveals a defeegt in ghatérial and/or. anship.

This warranty does not cover travel expense of specia/@q ment for
gaining access to the product, or labor chafigeS{for removal re-installation of the
product. The Federal Signal Corporatio anty shall not ly to components or

accessories that have a separate warra the o ufacturer, such as,
but not limited to, batteries.

any unit whi &been subjected to abuse,
ch has dequately maintained, nor to
ted'to servic dification at any facility other than

This warranty does not ext
misuse, improper installati
units which have problems
Federal factory or authorizedarranty gervice centers. Moreover, Federal shall
have no liability Withw to defect ing in Products through any cause other
than ordinary us . for ex , aecident, fire, lightning, water damage, or
other remaining, acts’of god). a%

THERE O/ OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
N DTO, w LIED WARRANTIES OF MERCHANTABILITY OR

A PA R PURPOSE. IN NO EVENT SHALL FEDERAL BE

AB OR ANY L%F PROFITS OR ANY INDIRECT OR CONSEQUENTIAL
m GES ARI OUT OF ANY SUCH DEFECT IN MATERIAL

00 FEDERATgGNAL

O Federal Warning Systems

2645 Federal Signal Drive, University Park, IL 60466
Phone: (800) 524-3021 Fax: (708) 534-4865
Website: http://www.federalwarningsystems.com

v
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SECTION 1
CHARACTERISTICS

1-1. GENERAL.

The FC series siren control units provide RF and/or wire
line control of individually programmable timing cycles
for contact closure outputs. The versatility of the FC
makes it an ideal choice for virtually all siren control
applications or any  other process that can be
controlled via relay contacts.

A. Features

The microprocessor based controller contains the
following features:

= Synthesized Radio Receiver (Low Band, High
Band, or UHF - 3 separate models)

»  Two-Tone and DTMF Decoders

= Up to 4 Individually Programmable
Output Relays

Siren Tone Generator
= Push Buttons for Local Control

= Contact Closure Inputs for
Land Line Control

= RS232 Programming Port

= Diagnostic LEDs

= Single PCB Relia@ E @

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com
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B. Programmability

All functions of the F
programmable from a XP compatible

Wr are
omputet with an

programming software. Th
configuration, uploading and

programs.
Programming optio %

iver Hrequenc
-Tone Seq
ths

t@code Tones

rns
ies & Durations

sen or custom relay output timings can
be desjgned. control functions can be activated from
ination of six (6) Single Tone, Two Tone

d/or DTMF tones. Timing sequences can

six (6) trol timing sequences may be
rammed i::o e Jcontroller. Standard siren control
d
any c

€ 1nputs.

Sequentia
itiated using the local push buttons and contact
clo

Configuration programs are stored in nonvolatile E’
memory to ensure retention even during a complete power
failure.



SECTION II
SPECIFICATIONS

2-1. CONTROLLER SPECIFICATIONS

Electrical

AC Power Inputs .......ccccces veeenennee. 120 or 208 - 240 VAC */- 10%, 50-60 Hz V
12VDC Battery Input........ ............ 11-15VDC @ JP5-2

48VDC Battery Input........ .ccceneee. 14 - 60 VDC @ JP5-4

Input Current @120 yACT e s 180 mA AC (maximum) @
Input Current @I yDC T s 460 mA DC (maximum)
Relay Outputs ... .ccocevereeenere e SPST (2 relays standard, 4 relays maximum) @
5A @30VDC
5A @240 VAC
Relay Output Timings .................... 0.5 seconds to 999 seconds O

2-2. SIGNALING FORMAT SPECIFICATIONS

Two-Tone Sequential
Frequency range

Tone timing

Intertone Gap

Tone Accuracy

Tone Spacing

Single Tone

Frequency range
Tone timing

coder Maximu

der
een Stacke@, inimum
ud rate O

DTMF \'
String length
Mark/Space @ @
eiVlinimum
n

Error checkin

Relay Outputs
4 relay outputs
Contact Rating

82z - 3000 I—Q
0.5sec-0. ec minimum to 8 sec max.

400 ms (maximum)
- 1.5%

S.O‘Q

V Hz - 3000 Hz
.5'sec. - 8 sec maximum
Tone Accuracy < ’
Minimum Tone Spaci \

- 1.5%
5.0%

(All timings in milliseconds)
3 - 12 standard DTMF characters

40ms/40ms (below 40/40 consult factory)
800ms total mark/space timing per function
100ms/100ms mark/space timing

1.5 seconds

1200 bps

MSK (minimal shift key)
1200 Hz

1800 Hz

16 bit CRC

SPST (2 relays standard, 4 relays max.)
5A @28 VDC
5A @240 VAC

2-1
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Audio Output (Optional)
Output Voltage

Maximum Load

Total Harmonic Distortion

Serial Communications
Serial Port Configuration

Environmental
Operating Temperature

Dimensions (H x W x D)
Height

Width
Depth

2-3. OPTIONAL RF RECEIVER SPECIFICATIONS

Antenna Impedance

Frequency range

Frequency Spread

Spurious Response & Image Rejection

N7
= O

Adjacent C

\ ity - 12dB Sﬂ‘@
%nsitivit - uleting

Squelch tivity
w/ 1kHz tone @ 3kHz deviation

>2 V peak to peak
8 Ohms
<10% @ 1 kHz Sinewave

RS232C 1200,N,8,1, DCE

-30to +60° C

13.50”

9.84”

6.00” Q

50 ohms, 51 ms Q
30 - 150 - 172 MHz,

- MHz

z for

MHz for 1 MHz,
/- 8.0 MHZ%O 70 MHz

Freq stability over temp range Q@

=< 2.5p®m 230°C to +60°C

LB -70 dBm
B =/>*-70 dBm
F =/>-70 dBm

0 asured per EIA-603, part 4.1.8)
LB =/>-70 dBm

Intermodulation Distortion@i @

HB =/>-70 dBm
UHF =/>-70 dBm
(measured per EIA-603, part 4.1.9)

LB =/>-70 dBm

HB =/>-70 dBm

UHF =/>-70 dBm

(measured per EIA-603, part 4.1.6)

=/<0.35uV for 12 dB SINAD per EIA-603, Part 4.1.4

=/< 0.5 uV, 20 dB quieting

Minimum squelch setting = Open Squelch

Maximum squelch setting =< 29 dB SINAD

Shall be set at the reference decode sensitivity

(20dB SINAD) Shall open and close in less than 250 ms per

EIA-603, Part 4.1.13.2.4

2-2
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Audio Output with
1KHz tone at 3KHz deviation

Audio frequency response
Hum and Noise

Audio distortion with
1Kc tone at 3Kc deviation

Operating current
Operating Voltage
Operating temp range
Humidity range

Size

Weight

0.8 V,,/-0.20 V,,
300 Hz — 3000 Hz, */- 1 dB, w/ 6 dB per octave de-emphasis

-35 dB relative to full quieting signal w/1 kHz tone @ 3 kHz
deviation

< 10%
<80 mA

8 Volts DC */- 0.25 Volts

-30° + 60°C

0 - 98%, non-condensin @

3.57x3.5” EO
O

\QQ

< 5 ounces

on.

is subject twllowing two
e, and (2) e must accept any

This device complies with Part 15 of the FCC Rulegf Opgrati
conditions: (1) This device may not cause harmful i er
interference received, including interference e

c
C

>

undes

S O odiﬁcations%yr
ould void th ority to operate the equipment.

ION

ly approved by Federal Signal

hese limits are designed to provide reasonable protection
lation. This equipment generates, uses and can radiate radio

eu;
NOTE: This equipmen beentested a und g, comply with the limits for a Class B digital
@ 15 ofjthe FCC Rul

ined by turni e
easures:

nnect the eg
onsult the de

one or more of the fol
- 1ent or relocate %i ing antenna.
& e the sepapdtion een the equipment and receiver.
- ipmend into an outlet on a circuit different from that to which the receiver is connected.
epor an experienced radio/TV technician for help.

ference in a residertialNing
if not install sed in accordance with the instructions, may cause harmful

wever, there is no guarantee that interference will not occur in a particular
harmful interference to radio or television reception, which
ipment off and on, the user is encouraged to try to correct the interference

2-3
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SECTION III
INSTALLATION

DANGER . . .
If the controller is to be used in extremely hot climatgs, the

Electrocution or severe personal injury can controller should always be located out of the di ath

occur when making electrical connections, of the sun. y
drilling holes, or lifting equipment. Therefore, ) )
installation ~ should be performed by If the antenna is to be m cttly to the
mounted on t
side of the pole facing the bas tenna. T @
unit has three 5/16" mounting hole l&

experienced electricians in accordance with
ed on both
and bottom mounting gflanges. " condui g
bottom of the F b for

control cabinet, make sure the cabine

national and local electrical codes acting under
the direction of the installation crew safety
knockouts are provide
AC power and sire comduit connecti round
of the cabiriet, which

foreman.
3-1. SIREN CONTROLLER INSTALLATION stud is provided ifi the bo
must be conneete earth ground,
* CUSTOMER SUPPLIED

The information in this section provides guidelines to
aid the user. The FC series controllers are factory installed
in 2001DC siren control cabinets. Therefore, parts A — C
of this section are not applicable to 2001DC controllers.

WARNING

The output level of a siren is capable of causing
permanent hearing damage to installation
personnel or others in standard use. To prev
excessive exposure, carefully plan placemefit o
the siren and post warnings.

ANTENNA

WEATHER PROOF CABT.
TO HOUSE SIREN
MOTOR STARTER

If the siren is being installed as part 1
Defense Warning system, ALWAYS “ollow

Federal Emergency Man ent Agency
(FEMA) recommendation
ALWAYS wear 1ngg protection wiic
performing tests or mainte e on the sigén:
[ hat all controlfdevices be
i taffiper and

FC UNIT

*
CONTROL WIRING
FUSED DISCONNECT
SWITCH
*
/8 Ga. GROUND WIRE
*

ONE 8 FOOT NO. 4 COPPER
GROUND ROD WITH TWO
CONTINUOUS NO. 6 COPPER

refully ins e“nit for signs of damage
ay have occuﬂ nsit. Should there be any
. GROUND WIRES AND CLAMPS

e to the unit or components, OR AS GOVERNING CODE

Vi of physi
notify the carrier imimediately stating the extent of damage. SPECIFIES.
GROUND LINE
B, er Mounting /

inarily the FC Series Siren Controller will N

be mounted on a pole. A typical installation showing the *’_\
relative location of the Controller is illustrated in figure 3-
1. There are numerous methods that can be used to mount
the controller. In all cases the installation must be rigid,
secure, and free from physical shock or vibration.

*
RIGID CONDUIT-

*

201A124A

Figure 3-1. Typical Installation
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C. Electrical Connections

WARNING

Install the siren electrical system in compliance with
local electrical codes and NEC recommendations.
Federal Signal also recommends that all user-
installed conduit connections enter from bottom of
cabinet.

CAUTION
SIREN UNITS AND CONTROL UNITS MUST
BE SOLIDLY CONNECTED TO AN EARTH
GROUND. If the siren is installed on a building,
ground the system to a metallic object known to be
grounded. For pole mounted installations, drive a
metal rod or bar at least eight feet into the ground,
as close as practical to the base of the pole. FOR
MAXIMUM PROTECTION, USE A SEPARATE,
CONTINUOUS 6AWG OR LARGER WIRE
FROM THE SIREN FRAME TO GROUND AND
FROM THE CABINET OF EACH SIREN UNIT
TO GROUND.

1. Install two 5” user supplied conduit fitti
bottom of the FC cabinet.

fittings in the bottom of the FC cabine
disconnect switch with a 1 Amp fast acting fuse.

2. Route %" conduit (steel preferred %
user supplied fused disconnect switch, an condyit
, the

\

3. Follow the instructions included with the
lightning protector (supplied with controller) and install in
the AC service disconnect.

4. Set the AC input voltage selector
located near the bottom right of the controller for eith
110 or 220 VAC input voltage. Push the
VAC or down for 220 VAC. Route two 1
between the fused disconnect and the i
Figure 3-2).

grounding rod to the FC

5. Route a 6AWG g ire from { &
inet ground stud.

6. Rout ”? it between conduit
fittings on the boftom of the FC con abinet and the
siren motor sta inet. xb

wires between JP18 on

. o 12A
ifcuit Yoard and n motor contactor as
., Cofinect one w een JP18-8 of the FC
ol and’3 of the contacto nect one wire between

RALB-7 and L1 of the confactor (see figure 3-2). Make
th&b connections Q’ g relay outputs at JP18 as necessary.

8.@ siren is to be controlled remotely via a
mome confact closure, apply the contact closure to
the a %‘fe input on JP12 (see Figure 5-1 for pin-outs
of @tors). The wire run from the contact to JP12

exceed 50°. A model TRC1020 can be purchased

or @ach function if longer wire runs are required. The
mputs on JP12 require 1-second contact closures.

3 PHASE (A) d v -
MODELS ONLY‘J//’?
fffffffffffff | 1
L3 ! i
- o I
I
L2 i
-0 !
L1
-1 o !
CONNEGJ f
I
FUSED i
- 1
o~
y REMO uts |12
.
© F
UNC#4
; J
FUNC#3 -
FUNC#2
FUNC#1
JP18 JP19
87654577
o0 o =1
O w (] o~
nC o S
72 g S
=Z & 2
oo —
[ &}
291A125B

3 L1 L2 L3
P2 v m W
I
1

2.,
i

2.,
2.,

T1 / T2 T3

K101 MOTOR
STARTER

SIREN MOTOR

M101
P1 ! )

\ :

\\21447 P2
3 PHASE MODELS ONLY

OVERLOAD
RELAY

Figure 3-2. Contactor Wiring

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com

3-2



D. Optional DC Power Connections

The FC can also operate from a 12 VDC battery or a filtered power supply between 11 to 15 VDC or 14 to 60 VDC. The
DC power connections are made at JP5.

JP5 Inputs (Pin 1 faces top of PCB)

JP5 PIN 1=GROUND
JP5 PIN2 =11-15VDC

JP5S PIN 3 =GROUND
JPS PIN4 =14-60VDC

E. Optional Audio Output Connections @
The FC provides an adjustable audio output at JP6. R32 adjusts the audio output level at JP6-1 0 and 2 \

{0
JP6 PIN 1 = AUDIO OUT 6

JP6 PIN 2 = GROUND

F.  Complete I/0 Listing \O
LED Indicators @

Reference Description Indication

D23 CPU LED Microproces

D1 RECEIVE LED RF Carrie or on w/ carrier

D4 TRANSMIT LED Transm @
clo d

D35 RELAY #1 LED
D37 RELAY #2 LED Q
D39 RELAY #3 LED 3 closed
D41 RELAY #4 LED closed, or ode
D12 PRESSURE LED e Sensor i
D13 INTRUSION LE sion Sensomi
D14 CURRENT LED urrent Sen@
DI15 ROTATION LED Rotation@Sensortinput
D16 LOW BA D Low teky Sensor (internal)
D20 ACP LED we il Sensor (internal)
D32 POWC@ r ng Power
JP3 12C P r

1nput C iso , 33k ohms impedance.

llne buffer
ock line, b

2 Volts DC ax. current.
round

@ Transmi DC isolated from interface connector P1, not gated.

nsor ts (#1 @ right edge)

ou
%\% Q Battery input to 12 Volt sensor and to power supply, 11 - 15 VDC.
und.

Volt Battery input to 48 Volt sensor and to power supply, 14 - 60 VDC.
Ground
6 — Rotation (Prox Switch) sensor input, dry Contact closure < 1 k ohms.
7 — Ground.
8 — Current sensor input, dry Contact closure < 1 k ohms.
9 — Ground.
10 — Intrusion sensor input, dry Contact closure < 1 k ohms.
11 — Ground.
12 — Pressure sensor input, dry Contact closure < 1 k ohms.

3-3
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JP6 Test Speaker
1-0to2V,,, Audio Source: Receiver Audio during P.A. functions,
Siren Audio during Electronic Siren functions.
2 — Ground.

JP7 Serial and FLASH programming Port
1 — RXD Disable, grounded during programming to disable RXD from onboard Digital Modem I
2 — TXD, standard RS232 levels.

3 — RXD, standard RS232 levels.
4 — Ground.

5 — Processor Reset not, pulsed low (to Ground) during FLASH programming.

JP8 Short To Set Deviation \@
1 — Short to Ground (JP8, pin 2), causes unit to transmit for setting deviation.
2 — Ground.

JP9 Receiver Module
1 — Ground.

2 —+8 Volts DC, < 100 mA current.
3 — Synthesizer programming Clock line, 0 to 5 Volt levels.
4 — Synthesizer programming Data line, 0 to 5 Volt levels
5 — Synthesizer programming Latch line, 0 to 5 Volt le
6 — Carrier Detect, goes low with carrier, 0 to 5 Vol
7 — Receive Audio, De-emphasized, 700 to 900 m¥
@ 3 kHz dev.
8 — No connection.

JP11  LEDs on w/ Intrusion
1 — Short to pin 2, to disable LED rusion switchyis c

sgvhenIat lwse
nput l@rightconnector)

Activates Functigns er code 1,
s.

1,

JP12  Remote Activation and Se
1 — Ground.
2 — Remote Activation Input
dry Contact closure < I k o
3 — Ground.

4 — Remote Ac jon t #2, Activ; uniétions under code 2,
dry Contac <1k ohms.

5 — Ground.
6 — R Actiyation Input
closurg<1k
ou
e Activati , Activates Functions under code 4,
ry Contact <"1 k ohms.
round.

12 - R A€ Sensor Input, dry Contact closure < 1 k ohms.
\ JP13 coder / Decoder

Rgceive audio, not DC isolated, setto 1 V., w/ 1 kHz tone @ 3 kHz dev.

round.
+8 Volts DC, < 100 mA current.

4 — Decode not & PTT line, low with decode, set low by processor
during transmit.
5 — Transmit audio, 0 to 2 V ,, of Digital data or Tone.

ivates Functions under code 3,

34
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JP14  Short to Test Relay Output #1
1 — Short to pin 2, to engage Relay output #1.

JP15  Short to Test Relay Output #2
1 — Short to pin 2, to engage Relay output #2.

JP16  Short to Test Relay Output #3
1 — Short to pin 2, to engage Relay output #3.

JP17  Short to Test Relay Output #4 V

1 — Short to pin 2, to engage Relay output #4.

JP18  Relay Outputs, 3 Amps, up to 240 VAC, (#1 @ right edge of connector) O \@

1 —Relay 4, N.O. or N.C., depending on jumper JU2

2 — Relay 4, Common

3 —Relay 3, N.O. or N.C., depending on jumper JU1

4 — Relay 3, Common

5 —Relay 2, N.O. ‘ ,

6 — Relay 2, Common
7 —Relay 1, N.O.
8 —Relay 1, Common
JP19  AC Power Input
1 & 2-120 or 240 VAC */- 10%, 60 Hz Q~

JP20  Spare

1 — Directly to processor pin #54 (ADC7,
2 — Ground.

P1 Transceiver Interface
1 — Transmit audio, DC isola
2 — Receive audio, DC isoldt
3 —PTT not, goes low during¥i
4 — Ground
5—+12 Volts DC, p max. current.
6 — Carrier Det t, w during ive
7 — No connecti %
8 — Grou

9-G ou@
TP1 x x
ta from digita
Ocewe audio - @i?g;eceive audio, connected to P1 pin 2
A

m IC, 0 to 5 Volts.

Receive a leVel set - Receive audio set to 1 V,,, using R58

P4 Receive 0 to Two-Tone Decoder
\ g st stage before two-tone comparator, 1to 3 V.,
TPS & 1ve audio from Two-Tone Decoder to processor

dio after two-tone comparator, square waves to processor, 0 to 5 V.
DTMF Decoder STD - Goes low whenever a DTMF digit is being decoded.

TP7 Two-Tone Decoder, Low Pass Filter Enable
Goes high when processor is decoding a tone < 500 Hz

TP8 5 Volt Regulated power supply

3-5
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TP9

TP10

TP11

TP12

R7

R32

R47

RS8

S1

S2

S3

S4

Ss

Sé6

S7

8 Volt Regulated power supply
Ground

Two-Tone Decoder, High Pass Filter Enable
Goes high when processor is decoding a tone > 2100 Hz

Voltage at 48-Volt Battery Input
Digital TX Level Adjustment POT
Audio Level Adjustment POT
DTMF TX Level Adjustment POT
RX Audio Level Adjustment POT

Site Address Switch
Sets units site number

Local Activation #1
Press and hold for % second, Activates Functions u c
Local Activation #2

Press and hold for %4 second, Activates Funefionsgsindép code 2.
Local Activation #3

Press and hold for '4 second, Activ;

Local Activation #4
Press and hold for ' seco

Processor Reset

110/220 VAC% itch @
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3-2. FACTORS AFFECTING RADIO RECEPTION
AND ANTENNA CONNECTION

WARNING

If the Radio system is not installed and calibrated
properly, the controller may not receive the activation
signals. This may cause the siren to fail and not
operate in an emergency resulting in extensive
property damage or death.

The radio network (transmitter, receiver and decoder)
is the vital link to proper controller operation. As such it is
imperative that the factors shown below, which could
affect radio reception, be considered during installation.

A. All controller installations should be
individually evaluated. Federal Signal Corporation
maintains an engineering staff to recommend a suitable
controller site location, the proper type and location of
antenna and transmission line, and to answer any questions
regarding the installation.

B. Distance from the transmitter is not necessarily
the only factor which determines signal quality. The
effects of terrain and structures can result in weak o
variable reception at a given siren site.

It is desirable to evaluate each prop
under various weather conditions by means o
receiver. Distance of a few hundred feet can ,@
significant difference in signal strength.

C. Connect the antenna or enna cable to the
S0O239 UHF connector.

ir B.
D. The antenna sh e mounted on the (1 @
the pole facing the base{station)location. It d be

s

mounted as high as owever, the tipy of the

antenna should, w m, be no clos% three feet
from any metal si ing bracketsQ

1, a gain ante Id be used if a
in a know nal area.

. e followi ardgraphs pertain to the
of the trangmitter, tone-generating equipment,

V equipme e base station.
1. Qnerating equipment used in a siren
S s frequency stability within 1% and a
i ortion of less than 5%. Tone duration must
gompatible with the siren tone-timing scheme

selected by the user.

2. It is important to arrange the base station
keying circuitry so that the microphone is
disconnected when the tones are transmitted to
prevent microphone noise from distorting the signal.

3. To ensure good frequency respon
output of the tone encoder must be prope
to the transmitter. Adjust the transmitter accordi
the manufacturer's instructions to provide the proper

smitter
should be

deviation for a single or two-t
3.3 kHz, a DTMF system's dé¥i
3.0 kHz and a digital systg

Key the transmitter, and set

] h
strip PL/DPL and#”set DTMF/Tone Vi%o
3.0/3.3 kHz.
3-3. PRE-OPERATIO ECKO

WARNING

t] age to the FC unit

installer
if the FC is“wi incorrectly. Before
power, verify e FC unit has been wired

accordance withglocal and national electrical codes.
ke sure the ect AC input is used to apply power.

Vis lly@the siren opening to make sure there
are Ijl%ruc ions and make sure all possible listeners

arg”™a 30' below the bottom of the siren. If it is
né % y to get closer to the siren, WEAR
FQUATE HEARING PROTECTION.

A. Read above warnings.
Apply power to the control unit.

C. Press FUNC#I and verify function #1 executes
correctly. Verify that the siren coasts down and stops
when the RESET button is pressed. Repeat this process
for all functions used.

CAUTION

Other local siren sites may have the same activation
code. Take appropriate precautionary measures.

D. Verify each function operates from all of the
activation points.

E.  Padlock all cabinets to help prevent tampering
and vandalism.
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SECTION IV
RF RECEIVER DESCRIPTION, ALIGNMENT AND TESTING

4-1. RECEIVER MODULE GENERAL DESCRIPTION

The Receiver Module is a fully shielded receiver e  Excellent selectivity, able to receivi,its signal
that plugs into the FC controller. It is available in Low, while rejecting others. ‘V
High and UHF bands. Narrow band models are also
available. e Clean, low distortion recouereddaudio. @
The FC control board provided power and adjusts the RX e Noise based squelch ci @ esn’t open x
frequency of the receiver. in high radio gfioise environment:
computers etc 6

4-2. FEATURES

4-3. IPS& @ONTROLS
e  Small size.
and Jacks

Rugged construction utilizing surface mount

components.
eld GrouQ
o  Shielded receiver assembly to prevent enter Ante Input
interference.
J
e Available in 3 frequency bands from 30 MHZ tQ Pwround
. in2 8 VDC input
in3  Clock line to synthesizer

14  Data line to synthesizer
in5  Latch Enable line to synthesizer
Q Pin 6  Carrier Detect (goes low with carrier)
Pin7  De-emphasized receive audio
Pin 8  Flat receive audio
0 Controls:
& Squelch control = R1

450 MHz
o  Low current draw, excellent for batte
operation. Q~
e  Synthesized frequency selection.

e  Wide temperature operavy

e  Excellent sensitivi

@
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4-4, THEORY OF OPERATION
A. The Power Supply

The receiver is designed to be powered from a
regulated 8 volt (+/- .25v) DC supply. The incoming
VDC passes to U5, a 5 volt regulator, which powers most
of the receiver. The 8 volts also passes to U6, a 5 volt
regulator which powers the synthesizer's VCO section.

B. The VCO/Synthesizer

U8 is a combination synthesizer / VCO. The
frequency of this oscillator is determined by data
programmed from the processor on pins 2, 3, and 4. The
output from the oscillator drives U9, a double balanced
mixer. U6, C32, C33, C34, R29, C29, C30 and C31 form
filtered power supplies for the oscillator and digitals
sections of the synthesizer.

U3 is a TCXO (temperature compensated crystal
oscillator) at 20.95 MHZ which serves as a second LO for
the receiver and as the reference for the synthesizer. When
the synthesizer is locked to, or in lock with, the reference
(U9), the voltage on TP2 will be about 3.7 Volts. When
out of lock it will be 0 Volts.

C. The Receiver Section

passed on to U7. U7 serves as an RF ampli which
boosts the level of the signal by ut 18dBm. The
receive signal then passes thru b
further attenuates out of band si
keep out of band signals ffom en
causing interference or, dessensitization. The

prevent the receiver fro iving the image .
e VCO fre cy + the IF

The receiver can
frequency, or the ency - th eqéency. The
frequency enuate the other.

filters select ghic dest
The filter; @ e desired freq and attenuate the
other.
From FL2 the ive Signal passes to U9, the
iXer. U9 mixﬁ eive signal with the VCO
& produce (intermediate frequency) of

214 MHZ. The o@of U9 is a double balanced output
pins 5 & 4 MHZ receive signal is fed from

pin 5, thru an impedance matching network, L6 and C46,
to crystal filter Y3. Y3 filters out all frequencies except
21.4MHZ, +/= 7.5Kc. The signal is then fed to\buffer
amplifier Q1, which makes up some of the si
Y3, and provides an impedance match to the receiv
U4.

The 21.4 MHZ receive signi on pin 1
where it passes to an internal mix it is mixe wi@
20.95 MHZ from U3, the r oscillator. (&
resulting 450 KC signal comes 0 pin 20 and j

ceramic filter YI. I ¢
through an amplifier ai

es back m on pi 8@;

es back out the icHilter
Y2. Y1 and Y2 fit€®o equencies ex 0 KC.
The signal then pdsses infyort pin 13, toaminternal limiter /
amplifier. A voltage reflecting th @f the received
signal app in 4 and on T& can be used to

align the’rec@iver. The 450 eceive signal then passes
to andintesfial odulator using L1, recovers the

a received @ e audio appears at pin 8

The rec@gdio is then fed to U2A, which
rs out fregu ove 3Kc then passes this audio to
2 pin 8. Tk give audio also passes to U2B, which is a

de-emphasis stage, filtering frequencies above 880 HZ by
6dB ve. The output of U2B passes to J2 pin 7.

he receive audio from U4 pin 8 is also fed thru
@0 UIB, an opamp / filter. This amplifier filters out
afid bo

osts frequencies above 5Ke. This high frequency
audio is converted to a DC voltage by D1, R13, R14 and
C10. This voltage then passes to UlA, a comparator
which, when the voltage drops below a threshold, will
cause pin 1 to pull to ground. The squelch control sets the
average DC level on pin 3 just above the threshold voltage.
Thus when a signal is received by the receiver, the high
frequency noise in the audio signal drops. The voltage
produced by D1 drops, and the voltage on pin 3 drops
below the threshold. The output on pin 1 pulls to ground,
indicating the presence of a receive signal with sufficiently
little noise. The output from pin 1 passes to J2 pin 6, the
carrier detect output.

4-2

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



CAUTION Setting the Synthesizer on frequency;

Using a service monitor set in receive mode,
monitor the frequency of the VCO by placing a pickup
loop on top of the synthesizer, U8.

Remove power and use appropriate ESD
protection before removing or installing the
receiver on the control board to avoid damage
to components.

The VCO frequency should b eceive
NOTICE frequency - 21.4mHz, unless the unit is d VHF
unit, in which case the frequency wi Hz + the

All receivers have been carefully tested and receive frequency.
aligned at the factory prior to shipment and,

under normal operating conditions and use, Adjust the frequency vCO i@'

should not require attention beyond that trimmer cap in TCXO ntil the frequency
normally given to -electronic equipment. 300Hz.

Replacement of a critical or major component 6
may require subsequent realignment of the

receiver. Receiver alignment should be O
performed only by persons experienced in \

this work using the proper test equipment.

The controller should be setup with a service @
monitor or other type of calibrated RF signal 0
generator plugged directly into the antenna port.
Program the FC with the desired RF frequency @

and relay output timings using the FSPWA
programming software.

4-5. TEST AND ALIGNMENT 2@

Checking the power supplies;
Power the unit up;

Confirm +5 VDC */- 0.25 V at theg %Vn. @

i 1mpedance
DC volt met

h on TP2 s
not, t thesizer is out o

>

o
RS

4-3
Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Aligning the receiver;

Using a service monitor set in generate mode,
inject an unmodulated RF carrier signal into the receiver.

Connect an Oscilloscope to TP1.  Set the
Oscilloscope for 20mV per Division, Bandwidth limiting
On, and a DC offset of 0.60 to 1.0Volts, whatever is
required to see the trace on the scope.

Turn up the signal level into the receiver until the
voltage on TP1 begins to rise.

Adjust the coils in FL1 and then FL2 for the most
voltage on TP1. TP1 will only rise to about 2 volts so it
will be necessary to turn down the level from the service
monitor during the tuning process.

Re-tune the coils in FL1 and FL2 after the first
pass through, as tuning the stages ahead of a coil can
change it’s tuning.

Inject a 100uV signal into the receiver and
modulate the signal with a 1kHz tone at 3kHz deviation.

Monitor the receive audio at JP9 pin 7, or an
equivalent point, on the FCM board. With an Oscilloscop
carefully adjust coil L1 for the most level.

200mv.
TP3 to 1'Vpp.

Connect a Distortion m to on the F
board and slowly adjust variab 46 for 1

distortion. Should be less @
Connect a SINAD i?x of the

QI
o)

N
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The level at JP9 pin 7 should be SOOmVp%
Using R58 on the FCM board, adjustQ level at

reduce the level of the RF signal from the service monitor
until the SINAD meter reads 12dB. This should be less
than 0.35uV for all bands.

With the RF level at 12dB SINAD, monitor Carrier
Detect LED on the FCM board and adjust the squelch pot
(R1) until the LED just comes on.

4-6. TCS/DCS PROGRAMMING

IP\at the bottom,
Q ‘0” from the

1tch in the up or

pdost  switc
ould be with t

ne coded sq
eup or “1” T
In Digit@d squelch mode switches | thru 7
the di@ witch 10 sets the polarity of the
ta.

ode, switches 7 thru 12
f position.

transmit data; h 11 sets the polarity of the receive data
and switeh 12 niust be in the up or “0” position, indicating
that itds set for digital coded squelch.

he transmit data polarity can only be set with the

%lugged into a controller which is connected to a
transmitter of the same type that will be used in the final

installation. ~ The polarity switch should be set to

whichever position causes other units of the same type to

decode or, if a service monitor is available that decodes
digital codes, which ever switch position causes the
monitor to decode.




TCS TONE PROGRAMMING DCS PROGRAMMING DCS PROGRAMMING
SWITCH # OCTAL SWITCH # OCTAL SWITCH #
FREQ CODE 654321 CODE 7654321 CODE 7654321
36.6" 000010 023 0000000 315 0101010
37.9* 000011 025 0000001 331 0101011
39.6* 000100 026 0000010 343 0101100
44.4* 000101 031 0000011 346 010110
47.5* 000110 032 0000100 351 0101110
49.2* 000111 043 0000101 364 01014 11
51.2* 001000 047 0000110 365 011 )
53.0% 001001 051 0000111 371 011
54.9% 001010 054 0001000 411
56.8* 001011 065 0001001 412 0 1% 0011
58.8* 001100 071 0001010 413 0 100
63.0* 001101 072 0001011 423 0101
67.0 XZ 001110 073 0001100 431 0110
69.4* 001111 074 0001101 1 10141
71.9 XA 010000 114 0001110 4 01110
74.4 WA 010001 115 0001111 01110
77.0 XB 010010 116 0010000 01110
79.7 SP 010011 125 0010001 6 01 a1 01
82.5 YZ 010100 131 0010010 3 ) 00
85.4 YA 010101 132 0010011 06 01
88.5 YB 010110 134 001010 516 110
91.5 zZz 010111 143 0010101 532 o1™1111
94.8 ZA 011000 152 001041 546 1000000
97.4 ZB 011001 155 001 5 1000001
100.0 1Z 011010 156 ) 0 6 1000010
103.5 1A 011011 162 00 12 1000011
107.2 1B 011100 165 0 ) 1000100
110.9 2Z 011101 172 0091011 627 1000101
114.8 2A 011110 174 01%100 @631 1000110
118.8 2B 011111 20 ogff110 632 1000111
123.0 3Z 100000 1111 654 1001000
127.3 3A 100001 0011211 662 1001001
131.8 38 100010 o100Q8o0 664 1001010
136.5 4Z 100011 010 QuQ 703 1001011
141.3 4A 100100 010 712 1001100
146.2 4B 100101 ) 1 723 1001101
151.4 52 100110 1 00 731 1001110
156.7 5A 100111 o®101 732 1001111
159.8* 101000 o™o0110 734 1010000
162.2 58 10100 0100111 743 1010001
167.9 6Z 101Q10 0101000 754 1010010
171.3* 101 0101001
173.8 6A 1011
177.3* 181 S OFF
179.9 6B 01 10-OFF TX DATA NON-INVERTED
183.5* 01411 W10-ON TX DATA INVERTED
186.2 1 00 SW11-OFF RX DATA NON-INVERTED
189.9* 10001 \ SW11-ON RX DATA INVERTED
10010 SW12-ON DIGITAL CODED SQUELCH
110011 SW12-OFF TONE CODED SQUELCH
M 1181 "1" = AN OFF SWITCH
14 "0" = AN ON SWITCH
1400 TN 1
19000
1001
010
1011
11100
111101
111110
SW12-OFF
"1" = AN OFF SWITCH
"0" = AN ON SWITCH
" NOT EIA STANDARD TONES 291A114B8-01

Figure 4-1.  PL Programming Chart
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SECTION V
MAINTENANCE, SERVICE AND SPARE PARTS

5-1. PREVENTIVE MAINTENANCE

Test the Siren Controller for proper operation at least
once a month. A daily test at noon, curfew, or other
selected time is preferred. This not only enhances the
usefulness of the siren, but also instills public confidence
in the reliability of the warning system.

In order to minimize the possibility of Siren
Controller failure, annual inspection and maintenance is
desirable. This schedule is only a suggested guideline. It
may be necessary to vary the schedule if the siren is used
frequently or if it is used in an extreme climate.

5-2. INSPECTION

1. Check the integrity of the installation. Make
sure mounting; conduit, antenna, and connections are
secure.

2. Check enclosure for signs of water entry or
corrosion. Seal any leaks, and repaint any flaws in
painted finish.

3. Check contacts of the control relay( ac
relay(s) if contacts are excessively worn.

4.  Test the controller for proper operation. All
functions of the controller should be gsted locally and via

radio when applicable.
5 If the controller ig#fot ating prop @

. 0 erly;
the power supply as follows:

. /PP ESTING Q
Refer fo figuke 5-1 at the his section for
compongfit [gcations.

1.

T the service disconnect
trol board.

move AC p

D protection when touching and
Setromic parts to avoid component damage.

ping may void warranty.

2. Re-connect power.
3. Check the voltage at test point V to
17 VDC. The “POWER” LED, D32, 0

4. Check the voltage ¢ (Ypoint TPY fi @
VDC #/- 0.25 VDC.
5. Check the vgltagerat test point TP%%C

/- 0.25 VDC.

6. Confirm, that fhe “HE RT@‘” LED #D23
is flashing.
%ﬁ' FC is not fu&g properly, inspect the unit

efysections 5-2 5-3. Federal Signal will provide
teghnical assista problems that cannot be handled
tisfactort promptly locally. If assistance is

requirgd, contadg

Customer Care Center
ignal Division

Federal Signal Corporation
2645 Federal Signal Drive

University Park, Illinois 60466
800-524-3021
5-5. SPARE PARTS LIST

Refer to figure 5-1 on the following page for
component locations.

FL oo, 148A142A-01
F2 o, 148A135
RLYI1-RLY4............ 131195
CTCSS .o 2001107
ANT. CABLE.......... 175902A-07
BULKHEAD............ 124A056

MAIN PC BOARD..2005023

5-1

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



m

mation.co

uto

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossa



7 s

FEDERAL SIGNAL CORPORATION %V

‘</ &b
FC SERI
SIREN CON@Q&
‘</

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com





