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= Warranty =
—_— e
— The Federal Signal Corporation warrants each of its new electronic K==
3 sirens to be free from defective material and workmanship for a period of ’.
.:. one year from date of purchase. Federal Signal Corporation will remedy —
= any defect which under normal installation and operation djscloses such =
= defect; provided the unit is delivered, transportation prepaid by owner, =
= to our factory for examination and such examination reveals that in our .?
:‘ Jjudgment a defect in material and/or workmanship exists. In all cases, ;i

— Federal Signal Corporation will be sole judge of what constitutes defec-
=== tive material and workmanship.

Defects of workmanship and material under this warranty will be
corrected at no cost to you for labor and material,

o!v
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This warranty does not extend to any electronic siren which has
been subjected to abuse, misuse; improper installation or violation of any
instructions supplied by us, nor extended to units which have been ser-
viced or modified at any facility other than our factory.

This warranty takes precedence over all other warranties expressed
or implied and no representative or other person is authorized to assume
for Federal Signal Corporation any other liability in connection with the

sale of our electronic sirens,
F‘
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SECTION I
GENERAL DESCRIPTION

CONTROL MODULE

SIREN MODULE

290A5378

Figure 1-1. Model PA-1000 Siren Control System.

1-1. GENERAL.

The Federal PA-1000 SIRACOM  (figure
1-1) is a precision built, compact Siren/
Control System of advanced design. It con-
gists of a Control Module and a Siren Mod-
ule.

The Control Module contains all the nec-
essary control circuitry; switches, relay,
circuit breaker, terminal blocks, etc. to
control the entire emergency warning light
system and vehicle accessories. It also
routes power to the Siren Module.

The Siren Module provides three distinct
siren sounds plus provisions for public ad-
dress, manual siren operation and the am-
plification of radio messages. It can be
easily removed without disturbing vehicle
wiring to the control switches and without

disabling any of the vehicle accessories (i. e.

horn, lights, radio, gun lock, etc.).

The PA-1000 comes equipped for use
with a 12 VDC power source (negative
grounded system only). Any 58 watt or
100 watt speaker(s) may be used with the
PA-1000.

1-2. CONTROL MODULE.

The Control Module is designed to
allow simple connection and control of all

vehicle emergency warning devices, along
with control and distribution of power to
other safety and emergency devices nor-
mally found in an emergency vehicle.

A four position MASTER CONTROL
rotary switch is used to control the emer-
gency warning light system and the siren.
Any combination of lights can be controlled
by the MASTER CONTROL switch via con-
nections made at the reliable screw-type
terminals located at the rear of the unit. The
MASTER CONTROL switch sequentially
operates the vehicle's flashing lights (posi-
tion 1), rotating lights (position 2) and rota-
ting lights and siren (position 3). Position
0 is the "off'" position. The position of the
switch is shown by colored indicator lights
(POS. 1 - green, POS, 2 - red, POS. 3 -
red and blue). In position 3, the horn ring
circuit is transferred from horn to siren.

A maximum of three rocker-type
accessory switches can be provided for
controlling additional functions such as
spotlight, gun lock, brake lights, trunk lid,
ete. Unused switch openings are provided
with blank plugs for future needs. The
basic types of switches and typical applica-
tions are shown on the following page.



Typical Applications

Type of Switch Type No.

Flood lights, spotlights, etc. DPDT (center off) 2
Brake lights and/or back-up lights cut-out DPDT 3
Gun, trunk, and door locks DPST (momentary) 4
Alley lights 2SPST 5
Auxiliary lights and rear light cut-off SPDT (lighted) 6
Two-way radio re-broadcast switching, etc. DPDT 7

The terminal positions on-the rear panel
(figure 1-2) are clearly designated by a
brushed aluminum legend plate with black
lettering below the terminal block. The
electrical current capability of each indivi-
dual terminal on the terminal block corre-
sponds to the MASTER CONTROL switch
as follows:

Term. Current Switch
Limit Position

1 12A 1

1-2 12A 1or2

1-2-3 45A 1, 2o0r3

2-3 45A 2 or 3

3 24A 3

HL 24A 3

Along with the six terminals used with
the MASTER CONTROL switch, eight other
terminals are provided. Three are used for
speaker connections (common, high-power,
low-power) and one each for ignition, radio
control, horn, horn ring and flasher.

The lower terminal block is connected
directly to the accessory rocker-type
switches. These switches control the addi-
tional vehicle devices. Placards below the
terminals indicate switch wiring.

A built-in automatic reset fifty-ampere
circuit breaker protects the vehicle lights

and accessory wiring. The Siren Module is
protected by a separate 20-ampere fuse.

1-3. SIREN MODULE.

The Siren Module is of the latest solid-
state circuit design with carefully chosen
output power taps that allow the use of either
100 watt or 58 watt siren speakers. The
unit provides three distinct siren sounds
(Wail, Yelp, Hi-Lo) plus provisions for
public address, manual siren operation and
the amplification of radio messages. A
manual SIREN switch is provided for con-
trolling the siren.

By use of an auxiliary switch, such as a
horn ring or foot switch, the unit can be
operated manually. The unit can still be
operated manually by depressing the SIREN
button, after the auxiliary switch is installed.
Also available is an "instant yelp" option,
which causes the siren to emit a yelp signal
whenever the MASTER CONTROL switch is
in Position 3 and the horn ring is depressed,

The microphone plug-in convenience of
the PA-1000 allows the user to utilize the
vehicle's two-way radio microphone, or an
independent microphone.

The PA-1000 may be used with its own
separate microphone or with a two-way radio
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Figure 1-2. Rear View of Control Module.



microphone that operates in common with
the PA-1000 and the two-way radio. A switch
located at the rear of the unit is provided to
convert the unit from common microphone
operation to PA override operation. With
the switch in the PA override position, the
vehicle radio and siren have separate mic-
rophones and the public address function will
be obtained in any control or function switch
position except RADIO by depressing the
microphone pushbutton switch. In the PA
override position, the public address func-
tion will override all other siren functions,
except radio re-broadcast.

In the common microphone position,
the vehicle's two-way radio and siren share
a common microphone, An adapter cable
connects the siren directly to the two-way
radio. The common microphone will be
electrically connected to the two-way radio
in all function switch positions except PA.

When in the PA position the microphone

will be connected to the siren amplifier for
broadcast of messages on the vehicle's siren
speaker system.

Other special features of the PA-1000
include:

e Siren Module can be removed for
servicing without disturbing or de-
activating other vehicle equipment.

e New feedback circuitry producing
better audio quality for public address
and radio rebroadcast.

e Newly designed solid-state amplifier
which provides improved perform-
ance and durability under a wide range
of environmental conditions.

® Plug-in printed circuit board for

ease of service,



SECTION IT
SPECIFICATIONS

2-1. GENERAL.
Input Voltage . . . . . . . . . . 10VDC to1l6VDC (limit 16VDC to 15 min.)
Polarity . . . . . . . . . . . Negative ground only

Standby Current (MASTER CONTROL
switch in POS. 0), . . . . . . . 0 MA approx. (not incl. panel light)

Operating Temperature Range. . . . . -30°C to +65°C

Auxiliary Switch Leakage Resistance
(manual siren or instant Yelp option) . . 10K ohms, minimum

2-2. SIREN.

Operating Current (14.0 VDC - Wail):
1 Low Power Speaker . . . .

2 Low Power Speakers or/1 High
Power Speaker. . . . . . ., . 10 amperes, max,
2 High Power Speakers . . . . . . 15 amperes, max.

. 5 amperes, max,

Frequency Range . . . . . . . . 500 to1500 Hz

CycleRate . . . . . . . . . . Wail-10cycles/min.
Yelp - 180 cycles/min.
Hi-Lo - 50 cycles/min.

Voltage Output (approx.)
1 Low Power Speaker . . . . . . 45V P-P
2 Low Power Speakers . ., . . . . 40V P-P
1 High Power Speaker . . . . . . 64V P-P
2 High Power Speakers . . . . . . 60V P-P

2-3. AUDIO.
NOTE
Input voltage 14.0 VDC. Radio potentiometer
and Volume Control at maximum.
Frequency Range . . . . ., ., . . 300to 10,000 Hz

Harmonic Audio Distortion (300-3,000Hz) . 10% max., all power levels from 1
to 70 watts (Frequency response +3dB)

Input Impedance . . . . . . . . . Radio- 500 ohms
Carbon Mic. - 3,000 ohms
Magnetic Mic. - 10K ohms

Input voltage required to obtain 20 VRMS
across 2 speaker load (high power tap) . Radio - 0.55 VRMS
Carbon Mic. - 0.165 VRMS
Magnetic Mic. - 0.025 VRMS



SECTION 1II
INSTALLATION

3-1. UNPACKING.

After unpacking the Model PA-1000,
examine it for damage that may have oc-
curred in transit. If the equipment has been
damaged, file a claim immediately with the
carrier stating the extent of the damage.
Carefully check all envelopes, shipping
labels and tags before removing or destroy-
ing them. The radio interconnecting cable,
if ordered, is packed in a separate carton.

3-2. GENERAL.

Before connecting any wires to the
PA-1000; install all revolving and/or flash-
ing lights, gun locks, trunk locks and other
accessories that will be controlled by the
PA-1000. Bring all wires to the mounting
location of the PA-1000, allowing 8-12
inches of extra wire at the siren location.
Also, install the vehicle speakers and run
the leads (18 gauge wire) to the siren loca-
tion. Run leads to the vehicle's horn ring
circuit, battery (no less than 10 gauge
wire) and ignition circuit (no less than 16
gauge wire). If desired, all leads at the
PA-1000 can be terminated with standard
crimp-on spade connectors.

3-3. MOUNTING BRACKET.

The PA-1000 comes equipped with two
swinging brackets which enable it to be
mounted in a variety of positions. Posi-
tioning one of the brackets above the unit
allows mounting to the underside of the
dash. Positioning the bracket below the
unit will permit mounting on any horizontal
surface or, by the use of Federal's TU-70
Tunnel Mount
on the vehicle's transmission hump. After
installation in one of these positions, the
other mounting bracket can be used to
secure the vehicle's two-way radio control
head or other accessory.

The unit should be mounted in a position
that is both comfortable and convenient to
the operator. Keep visibility and accessi-
bility of controls in mind. To install the
unit under the dash, determine the mount-
ing location and proceed as follows (see
figure 3-1):

CAUTION

The unit must be installed in an
adequately ventilated area.
Never install near heater ducts.

A. Use one of the mounting brackets
as a template and scribe two drill position-
ing marks at the selected mounting location
under the dash.

B. Drill two 4-inch diameter holes
at the position marks.

C. Secure the mounting bracket to
the dash with (2 each) 3-20 x 3/4 hex. head
screws, 2 split lockwashers and 7 - 20 hex.
nuts as shown in figure 3-1.

D. Secure the PA-1000 unit to the
mounting bracket with - 20 x 3/4 hex.
head screws and  split lockwashers.

MOUNTING BRACKET

MOUNTING UNDER DASH
1/4-20 HEX NUT :

N
174 SPLIT LOCKWASHER

174 -20 X 3/8HEX HD. CAP SCREW

1/4-20X3/4 HEX HD.CAP SCREW
174 SPLIT LOCKWASHER ;Z
T
; >

29085308

Figure 3-1. Installation of PA-1000 Under Dash.




‘ E. Tilt the unit to the desired posi-
tion, Tighten the } - 20 x 3/4 hex. head
sScrew.,

F. If a two-way radio control head is
going to be installed under the PA-1000, se-
cure the other mounting bracket to the
PA-1000 with § x 20 x 3/8 hex. head screws
and ; split lockwashers. Federal's Model
UB-70 Universal Bracket is recommended
to aid installation of the control head to the
lower bracket. Follow the Installation
Instructions supplied with each UB-70.

NOTE: When installing the PA-1000 on the
transmission hump, a Federal Model TU-70
Tunnel Mount is recommended. The TU-70
Tunnel Mount is drilled and tapped for the
PA-1000 mounting bracket, Follow the in-
stallation instructions packed with each

unit. Also, the two-way radio can be in-
stalled above the PA-1000 after the upper
mounting bracket is secured using 1 - 20 x
3/4 hex. head screws and % split lockwashers.

3-4. POWER CONNECTIONS.
NOTE

The PA-1000 should be used only
in a vehicle which has a negative
ground electrical system.

Connect the red power lead of the PA-
1000 to the vehicle's battery. If necessary
splice additional #10 gauge or heavier wire
to the heavy red lead using the supplied
splice connector. (This wire may be fused
at 50 amperes, however the PA-1000 has a
50-ampere circuit breaker in the Control
Module as well as a 20-ampere fuse in the
Siren Module.) It is recommended that
this lead be connected directly to the battery
or a distribution box which is connected
directly to the battery.

The black wire should be grounded
directly to the vehicle frame near the siren.
Since this wire supplies the ground for only
the Siren Module and indicator lights and
panel lights it is only #14 gauge.

3-5. SPEAKER CONNECTION.

If one or two 58 watt speakers are used,
such as Federal Sign and Signal Corpora-
tion's CP-25 or TS-24, connect the speaker
leads (18 gauge) to the COM and LO ter-

minals, located at the rear of the unit, as
shown in figure 3-2.

When two speakers are used, it is nec-
essary to connect the speakers in parallel
and in-phase for optimum performance.
This can be accomplished by connecting the
two speaker leads marked ''1" to the same
power cable lead, and the two speaker
leads marked '"2'" to the other power cable
lead (see figure 3-2 or 3-3).

CAUTION

When using 58 watt speakers,
never connect speaker wires to
the COM and HIGH terminals.
Damage to the speakers may re-
sult,

If one or two 100 watt speakers are used,
such as Federal's CP-100 or TS-100, the
leads can be connected to either of the two
output power taps. For maximum audio
power output and normal speaker life, con-
nect the speaker wires to the "COM!' and
"HIGH" terminals as shown in figure 3-3.
For slightly longer speaker life, the speaker
wires may be connected to the COM and LO
terminals., Again, be sure to observe proper
speaker phasing when two speakers are used.

3-6. RADIO INTERCONNECTIONS.

NOTE

Refer to Section IV for a des-
cription on the operation of

the PA override and common
microphone features. The
PA-1000 can be easily set for
operation in one of these modes.
If required, the mode of opera-
tion can be changed at a future
date.

A. PA Override Connections.

NOTE

If the radio broadcast function
is not desired, or if the vehicle
is not equipped with a two-way
radio; proceed as follows, ex-

cept disregard information on
FN212 and FN203 adapter cables.
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Figure 3-4. Rear View of Siren Module.

In order to take advantage of the PA
override feature, separate microphones are
required for the two-way radio and the si-
ren's public address function. If PA override
operation is desired, with re-broadcast of
radio messages, proceed as follows:

1. Set the PA-RADIO switch, located on
the rear panel of the Control Module (see
figure 3-4), to PA. This sets the PA-1000
to the PA override mode of operation.

2. Obtain Federal radio cable Model
FN203. Plug the cable into the 6-pin con-
nector (P2 in figure 3-4) located at the rear
of the Siren Module

3. Connect the black and red wire of
the FN212 cable (or green and red wires if
using FN203) across the two-way radio's
speaker voice coil terminals.

4. Plug the Federal microphone (Model
MNC or MR) into the microphone jack at the
bottom of the Siren Module, The PA-1000
is now set for PA override operation.

B. Common Microphone Connections.

If common microphone operation is
desired (common microphone for public ad-
dress and vehicle's two-way radio) with re-
broadcast of radio messages, proceed as
follows:

1, Set the PA-RADIO switch, located
on the rear panel of the Control Module
(see figure 3-4), to RADIO. This sets the
PA-1000 internal circuitry to the common
microphone mode of operation.

2. Obtain the appropriate Federal radio
adapter cable which corresponds to the type
of two-way radio installed in your vehicle
(refer to Bulletin 320). Follow the installa-
tion instructions supplied with the cable.

3. Plug the two-way radio microphone
into the microphone jack at the bottom of

the Siren Module. The PA-1000 is now set
for common microphone operation.

4. NOTE: If your vehicle's two-way
radio utilizes a positive supply PTT circuit
(such as GE Master I, GETPL and all RCA
radios), the radio's microphone will not be
able to operate the PA-1000 control relay
when public address operation is desired. To
modify your PA-1000 for use with the above
radios, refer to paragraph 3-6, E., below.

C. Carbon or Magnetic Microphone
Switch Setting,

The unit will operate with a magnetic,
controlled magnetic (noise cancelling), car-
bon or transistorized magnetic microphone,
A slide switch (S8), located on the right side
of the plug-in printed circuit board (see fig-
ure 3-5) inside the Siren Module, must be
set according to the type of microphone used.
The switch setting (C or M) can be easily
changed by placing the index finger under the
PC board just in front of the driver trans-
former located on the front right-hand side
of the chassis.

When a controlled magnetic microphone
is used, set the switch to the position marked
"M". (Move the switch toward the front of the
panel.) If a carbon or transistorized micro-
phone is used, set the switch to the position
marked "C"., (Move the switch toward the
rear panel of the chassis.) The "C" and "M"
markings are clearly etched into the printed
circuit board,

SW3 MICROPHONE SWITCH
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Figure 3-5. Microphone Switch Location.




D. Relative PA Loudness Adjustment.

After the PA-1000 is completely in-
stalled in the vehicle, set the SELECTOR
switch to PA. Depress the microphone push-
to-talk switch, speak in a normal voice, and
adjust the GAIN control for a desirable lis-
tening level outside the vehicle. Turn-on the
vehicle's two-way radio and adjust the vol-
ume to a comfortable listening level inside
the vehicle. Then, set the siren SELECTOR
switch to RADIO. Stand outside the vehicle
and note the radio re~-broadcast loudness.

If too loud or soft; adjust R33, located on
the Siren Module rear panel (see figure 3-4),
for the desired level. If the volume outside
the vehicle was too loud, adjust the control
counterclockwise. If too soft, vary the con-
trol clockwise until the desired level is ob-
tained.

Once the adjustment is completed, the
radio re-broadcast and public address loud-
ness may be varied by using the front panel
GAIN control.

E. Modification of Siren Amplifier for
Positive PTT Circuits.

Perform the following modification
only if your vehicle has a positive PTT cir-
cuit (GE Master I,GE TPL and all RCA
radios).

1. Remove the siren amplifier from
housing and remove PCB.Remove the SE-
LECTOR switch knob, Loosen the SELECTOR
switch by removing the mounting nut.

2. Locate the two terminals shown in
the diagram below. Solder a short jumper
wire between the terminals.

TAN

JUMPER ™"

3.Remount the SELECTOR switch, re-
place knob, PCB and install siren amplifier
into housing. The modification is now com-
plete.

The siren amplifier will now be on
whenever the SELECTOR switch is in either
the RADIO or PA positions, as indicated by
the blue panel lamp.

3-7. IGNITION CIRCUIT.

Connect the terminal marked IGN to the
vehicle ignition or accessory circuit. This
terminal will supply power to the console
panel light and two-way radio control head or
control relay whenever the vehicle ignition
key switch is in the "on' position.

NOTE: For normal operation of the console
panel lamp, this circuit must be connected.

3-8. HORN RING CIRCUIT.

To connect the vehicle's horn ring cir-
cuit so that the horn ring controls the siren's
manual operation (or Instant Yelp Option),
proceed as follows (see figure 3-6):

A. Locate the vehicle's horn ring wire,
which runs between the horn ring circuit and
the horn relay or horns. Cut this wire and
splice additional wire to each end in order
for the wires to terminate at the PA-1000.

B. Connect the wire which is connected
to the horn ring to the terminal marked
RING.

C. Connect the wire from the vehicle
horn relay or horns to the terminal marked
HORN. The siren will now automatically
compensate for both positive and negative
horn ring circuits without regard to polarity
and without adjustment.

3-9. RADIO CONTROL CIRCUIT.

NOTE: Prior to performing the following
procedure, insure that the instructions in
paragraph 3-7 have been performed.

VEHICLE HORNS

F
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Proper connection of the radio control
circuitry will allow power to be supplied to
the two-way radio whenever the vehicle's
ignition is "on'", or when the SELECTOR
switch is set to RADIO (radio re-broadcast
mode).Proceed as follows (see figure 3-7),

A. Connect a wire from the vehicle's
two-way radio relay control circuit to the
RC terminal at the rear of the Control
Module. Refer to the two-way radio
service manual, if necessary, to locate
this wire in the radio.

B. If the vehicle's two-way radio is not
controlled by a relay and it draws over one-
ampere, as verified by the radio's service
manual, a 12-volt relay should be installed.
Use the RC terminal to control the 12-volt
relay (the other relay coil terminal should
be ground), which will control the radio
(see figure 3-7),

NOTE: Use of a non-key lock operated cir-
cuit to control a vehicle's two-way radio
transmitter violates FCC Rules and Regula-
tions. Therefore, the PA-1000 RC terminal
should be wired to control only the two-way
radio's receiver. Wiring to accomplish this
type of control will vary with the type of
two-way radio. Refer to the radio manu-
facturer's service manual.

RELAY NOT NEEDED IF RADIO
WILL NOT DRAW OVER | AMP.
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Figure 3-7. Radio Control Connections.

3-10. MASTER CONTROL SWITCH.
A. General.

The MASTER CONTROL rotary
switch connections are provided on the top
terminal strip (labeled MASTER CONTROL)
located at the rear of the Control Module
(see figure 3-8). Connecting equipment to
the terminal strip that will be activated by
the MASTER CONTROL switch is a simple
operation. If it is required to have a parti-
cular vehicle light "on" in the No. 1 switch
position only, connect the light wire to the
No. 1 terminal. If the light must be "on"
in switch positions 1 and 2, connect the
light wire to the terminal marked 1-2,
etc. Refer to Table 3-1 which illustrates
equipment combinations and connections.

Table 3-1. Master Control Switch Positions and Terminals.

Master Control
Terminal Switch Position Equipment (Write-in)
Marked 0 1 2 3
- Off Off Off |On Siren
~ Horn Horn | Horn|Siren Horn Ring Operation
1 Off On Off |Off
1-2 Off On On |Off
1-2-3 Off On On |On
2-3 Off Off On |On
3 Off Off Off |On
HL Off Off Off |On

-10-



B. Use of Table 3-1.

The first column refers to the ter-
minals at the rear of the Control Module.
Columns 2 thru 5 represent the four poss-
ible positions of the MASTER CONTROL
rotary switch; numbered 0, 1, 2 and 3.

The row under the MASTER CONTROL
switch positions which corresponds toSIREN
(Equipment column) represents the condi-
tion of the siren amplifier or siren with
the Siren Module SELECTOR switch in any
position except RADIO. The standard
PA-1000 is wired so that the siren is acti-
vated only when the MASTER CONTROL
switch is set to position 3. The next row
(Horn Ring Operation) represents the horn
ring circuit when wired thru the PA-1000.
The standard PA-1000 is wired so that the
horn ring operates normally except when
the MASTER CONTROL switch is in posi-
tion 3. In position 3 (Siren Module SELEC
TOR switch set to MANUAL), the manual
siren (or instant yelp option) is activated.

The remainder of Table 3-1 can be
used to design the vehicle's warning light
system. This may be accomplished by
deciding in which MASTER CONTROL
switch position each warning light must be
activated and then locating the correspond-
ing terminal in Table 3-1. Write the name
of that light in the Equipment column.
After this has been accomplished for each
warning light or other MASTER CONTROL
switch operated accessory, wire each
device to the corresponding terminal shown
in column 1 of Table 3-1.

3-11. CONTROL MODULE ACCESSORY SWITCHES.
A. General,

All accessory switch wiring is routed, in-
ternally, to the lower fourteen connection terminal
strip at the rear of the PA-1000 Control Module
(see figure 3-8).The terminal groups connected
to each switch will be found on the rear terminal
strip in the same order (left-to-right) as the
switches appear on the front panel. A labeled
switch wiring diagram will be found on the label
panel below the appropriate terminals. Also the
rocker switch will be installed at the factory so
that the "normal' or "off" condition, as shown
on the switch wiring diagrams will be obtained
when the top of the rocker switch is depressed.

The last three digits of the "identification
code' on the rear panel of the PA-1000, identify
the auxiliary switches supplied with your unit.

Switch type numbers 2 thru 7 are available. The

numerical portion of the switch type number is
used in the last three digits of the identification
code ends with the letter "Z"; the unit has spe-
cial wiring, features, etc. not covered in this
manual. If this is the case, a service manual
supplement will be provided.

B. Type 2 Switch.

This switch can be used for controlling aux-
iliary flood lights, spotlights or three-way in-
terior light switch circuits from two locations
in the vehicle. It can also be used in circuits
which require a switch to control battery voltage.

@
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Figure 3-9. Typical Wiring Diagram for Type 2 Switch
used in Three-Way Circuit.

If the identification code at the rear of
the Control Module has a '"2'" as one of the
last three digits, your siren has a Type 2
switch. The Type 2 switch is a double pole,
double throw, center off rocker switch.One
pole is supplied power by the battery sup-
ply circuit. The wiring label plate for this
switch can be found below the appropriate
terminals on the lower terminal strip and
will be represented as:

+
L]
To use this switch to control auxiliary

lights, simply wire the auxiliary light to
the left-hand terminal.

To use the Type 2 switch to control a
three-way circuit (to turn the light on or off
from either of two locaticns) wire as shown
in figure 3-9.

C. Type 3 Switch.,

This switch is ordinarily used for
brake light cut-off and/or back-up light cut-
off,

If the identification code at the rear
of the Control Module has a "3'" as one of
the last three digits, your siren has a Type
3 switch. The Type 3 switch is a double
pole, double throw rocker type switch wired
normally closed. All switch terminals are
brought out to the rear terminal strip as
shown on the wiring label plate located be-
low the appropriate terminals, The label
plate will appear as:

-12.

1. Brake Lights Cut-Off Wiring,

To use this switch to cut-off the brake
lights, proceed as follows:

a. Cut one of the wires leading to the
vehicle brake light switch.

b. Splice an additional length of wire
to each of the bare ends cut in the previous
step. The additional lengths of wire should
be long enough to terminate at the PA-1000.

c. Connect one wire to the first ter-
minal on the left, above the Type 3 switch
plate. Connect other wire to the second ter-
minal from the left, above the switch plate.

2. Back-Up Lights Cut-Off Wiring.

To use this switch to cut-off the back-
up lights, proceed as follows:

a. Cut the wire leading to the vehicle's
back-up lights.

b. Splice an additional length of wire
to each of the bare ends cut in the previous
step. The additional lengths of wire should
be long enough to terminate at the PA-1000.

c. Connect one wire to the third ter-
minal from the left, above the Type 3 switch
plate. Connect the other wire to the fourth
terminal from the left, above the Type 3
switch plate label.

D. Type 4 Switch.,

This switch is ordinarily used for
activating gun locks or door locks. It can
also be used to control a siren brake,

If the identification code at the rear
of the Control Module has a '"4'" as one of
the last three digits, your siren has a Type
4 switch. The Type 4 switch is a DPST mo-
mentary contact normally open rocker switch
with both poles supplied by the ignition cir-
cuit. The wiring label plate for this switch
will be found below the appropriate termi-
nals on the lower rear terminal strip and
will appear as:




o~

To use the switch to control gun or
trunk locks, merely wire the desired device
to either of the two normally open switch
terminals located above the switch label
plate.

E. Type 5 Switch.

This switch is ordinarily used to
control the vehicle's alley lights or other
auxiliary circuits requiring battery supply
control.

If the identification code at the rear
of the Control Module has a ''5'" as one of
the last three digits, your siren has a Type
5 switch. The Type 5 consists of two SPST
battery supplied rocker switches mounted
side-by-side. The wiring label plate for
this switch will appear as:

NEREAN

To use this switch to control alley
lights, wire the left normally open switch
terminal to the driver's side alley light, and
the right normally open switch terminal to
the passenger side alley light. This switch
allows both alley lights to be controlled sep-
arately, or turned-on at the same time.

F. Type 6 Switch.

This switch is ordinarily used for
all types of auxiliary lights and brake light
cut-off.

If the identification code at the rear
of the Control Module has a ""6'" as one of
the last three digits, your siren has a Type
6 switch, The Type 6 is a SPDT lighted rock-
er switch with power supplied by the battery
circuit. The label plate below the rear ter-
minal strip will appear as:

To use this switch to control any aux-
iliary light circuit, connect the circuit to the
normally open switch terminal located above
the switch label plate. Whenever the device
is turned-on, the built-in indicator light will
illuminate. (If it is desired that the indicator
light not illuminate when the controlled cir-
cuit is activated,wire the circuit to the nor-
mally closed terminal).
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Figure 3-10. Brake Light Cut-Off using Type 6 Switch.

To control the brake light circuit with
the Type 6 switch, locate the battery supply
wire connected to the vehicle's brake light
switch. Disconnect this lead and connect a
wire from this brake light switch terminal
to the normally closed switch terminal lo-
cated above the switch label plate (see fig-
ure 3-10). The indicator light will illumi-
nate when the brake lights are cut-off.

G. Type 7 Switch.

This switch is ordinarily used when
two vehicle two-way radios are present and
received messages from both radios need
to be re-broadcast on the external siren
speakers. The Type 7 switch may also be
used with other accessory circuits requiring
a double pole, double throw switch.

If the identification code at the rear of
the Control Module has a "7' as one of the
last three digits, your siren has a Type 7
switch. The Type 7 switch is a double pole,
double throw switch with all six terminals
brought out to the rear terminal strip. The
wiring label plate will appear as:

18,7 | fo&/]

To use this switch to transfer the siren's

radio re-broadcast function between either of
two radios, connect the first and fourth ter-
minals from the left across the first radio's
speaker and the third and sixth terminals
from the left across the other radio's speak-
er. Connect the radio input zip cord from

the 6-pin Jones connector (FN212 cable) to
the second and fifth terminals from the left.
Connect both radio receiver circuits to the
RC terminal. Insure that the combined re-



ceiver current does not exceed one ampere,
If it does, install a relay to control both
radios (refer to paragraph 3-9). IMPOR-
TANT NOTE: When used to transfer the
siren's radio re-broadcast function, the
Type 7 switch should only be used when the
PA-1000 Siren/Control System is connected
for PA-override operation using the FN212
adapter cable. (If used with a common mi-
crophone, operator confusion could result
because only one microphone circuit may
be routed through the PA-1000 common
microphone switching. Also, most standard
radio cables do not have provisions for ex-
ternally connecting the radio input.) Refer
to paragraph 3-6. A. for PA-override wiring
instructions.

To use the Type 7 switch to control
other circuits; wire the controlled circuit

to the switch's rear terminals, using the
switch label as a guide.

H. Model J - Accessory Power Jack.

The Model J accessory power jack
is used to supply +14VDC to accessories
(TV camera, tape recorder, etc.) which
require 3-5 amperes (maximum). Power is
supplied to this jack from the vehicle's bat-
tery through the internal PA-1000 circuit
breaker.,

If the identification code at the rear
of the Control Module has a "J'" as one of
the last three digits, the Model PA-1000 is
equipped with a Model "J" accessory power
jack. To use this jack, the accessory must
be equipped with a standard 1/4-inch phone
plug. The +14VDC is available at the tip of

the plug.

SECTION 1V
OPERATION
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Figure 4-1. Control Module Front View.

4-1. GENERAL.

All controls utilized during normal
operation of the PA-1000 are located on
the front panel of the Control Module (fig-
ure 4-1) and Siren Module (figure 4-2),

The microphone plug-in conveni-
ence of the PA-1000 allows the user to
utilize the vehicle's two-way radio micro-
phone, or an independent microphone.

The PA-1000 may be used with its
own separate microphone or with a two-
way radio microphone that operates in
common with the PA-1000 and the two-way
radio. A switch located at the rear of the
unit is provided to convert the unit from
common microphone operation to PA over-
ride operation. With the switch in the PA

_14.

override position, the vehicle radio and
siren have separate microphones and the
public address function will be obtained in
any control or function switch position ex-
cept RADIO by depressing the microphone
pushbutton switch. In the PA override
position, the public address function will
override all other siren functions, except
radio re-broadcast. In the common micro-
phone position, the vehicle's two-way radio
and siren share a common microphone,

An adapter cable connects the siren di-
rectly to the two-way radio. The common
microphone will be electrically connected
to the two-way radio in all function switch
positions except PA. When in the PA posi-
tion the microphone will be connected to
the siren amplifier for broadcast of mes-
sages on the vehicle's siren speaker system.



SWI

Figure 4-2. Siren Module Front View.

4-2. MASTER CONTROL SWITCH.

The MASTER CONTROL switch is
a four position rotary switch used to con-
trol the vehicle's emergency warning light
system and electronic siren. Depending
upon the equipment installed (refer to Sec-
tion III), the setting of the MASTER CON-
TROL switch will automatically select and
control the needed equipment. In a typical
application, secondary warning lights
(flashing lights) will be activated when the
MASTER CONTROL switch is set to posi-
tion 1. Primary warning lights (revolving
lights) will ordinarily be installed to func-
tion in position 2. In position 3, the elec-
tronic siren can be activated, after the
Siren Module's SELECTOR switch is set
to one of the siren positions; and any com-
bination of warning lights, activated in
position 1 or 2, can also be '"on'.

Position 0 is the off position. The
position of the MASTER CONTROL switch
is shown by colored indicator lights to the
left of the switch. In position 1, the green
indicator will illuminate; position 2, the
red indicator will illuminate; and in posi-
tion 3, the blue and red indicators will
illuminate.

In positions 1 and 2, if installed as
described in Section III, depressing the horn
ring will activate the horn. In position 3,
the horn ring will operate the manual siren
signal or optional Instant Yelp feature. (Re-
fer to paragraph 4-6.)
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4-3. GAIN CONTROL.

The GAIN control is used to control
the volume when the electronic siren is
used for public address or radio amplifica-
tion. Clockwise rotation of the knob in-
creases voice volume in the public address
or radio amplification mode. The GAIN
control does not control the volume of the
siren.

Radial lines around the knob can be
used for setting the volume to a pre-
determined level. The maximum clockwise
setting of the control will be determined,
in most cases, by the point at which feed-
back or 'squeal' occurs. This will depend
upon the microphone gain, open windows,
speaker placement, proximity of reflecting
surfaces (buildings or other vehicles), etc.
Adjust the GAIN control to a position just
below the point at which feedback occurs
or as desired.

4-4, SELECTOR SWITCH.

The SELECTOR switch is a six
position rotary switch used to select the
mode of operation. The following are
positions on the SELECTOR switch:

A. RADIO.

In this position,incoming radio mes-
sages are amplified by the Siren Module and
re-broadcast via the external speakers. Vol-
ume can be controlled by the GAIN control
(refer to paragraph 3-9.D.).



With the SELECTOR switch set to
RADIO, +14VDC will be applied to the ve-
hicle's two-way radio via the RC terminal
located on the rear panel. This will allow
radio messages to be re-broadcast even
when the ignition switch is off (refer to
paragraphs 3-7 and 3-9).

The blue indicator lamp and front
panel lamp will illuminate when the SELEC-
TOR switch is set to RADIO.

B. PA.

In this position the PA-1000 may be
used as a public address system. Volume
is controlled by the GAIN control. This is
the only position in which the microphone
is disconnected from the two-way radio's
transmitter, if a common microphone is
used for both the electronic siren and two-
way radio.

NOTE

The MASTER CONTROL
switch must be set to posi-
tion 3 to activate the follow-
ing siren sounds.

C. MANUAL,

In this position it is possible to
operate the siren by depressing the front
panel SIREN button. The siren can also
be activated by means of an auxiliary
switch such as a footswitch or horn ring
button. Operation will be similar to that
of a conventional electro-mechanical
siren unless the optional Instant Yelp fea-
ture is provided, in which case the horn
ring will only operate the Instant Yelp
feature (refer to paragraph 4-6).

D. WAIL.

In this position the siren will pro-
duce a continuous "wailing'* sound, up or
down in frequency.
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E. YELP.

In this position a continuous rapid
"warbled" tone is generated.

F. HI-LO.

In this position a two-tone sound
will be heard. This distinctive tone may
be reserved for any special indication or
situation.

4-5. SIREN BUTTON.

The SIREN button located on the left
hand side of the front panel, is used to ac-
tivate the siren when the SELECTOR switch
is in the MANUAL position.

4-6. INSTANT YELP (OPTION Y).

If the identification code on the rear
panel of the Control Module contains a '"Y"
as part of the code (Example PA1000*012
Y246), the unit is equipped with the Instant
Yelp feature. When equipped, the unit will
emit a "Yelp' signal whenever the horn ring
is depressed and the MASTER CONTROL
switch is set to position 3, regardless of
the setting of the SELECTOR switch. NOTE:
The manual siren button will continue to
operate the manual siren signal.

4-7. INSTANT YELP (OPTION T).

If the identification code on the rear
panel of the Control Module contains a "T"
as part of the code (Example PA1000*012T
245) the unit is equipped with the Instant
Yelp feature with "tap on' - "tap off" switch-
ing. When equipped, depressing the horn
ring will turn on the Yelp signal, which will
continue to sound until the horn ring is again
depressed, Units equipped with OPTION T
contain a small printed circuit board mount-
ed near the front of siren chassis.



SECTION ¥
SIREN MODULE CIRCUIT DESCRIPTION

5-1. GENERAL.

The electronic circuitry of the
PA-1000 is located in the Siren Module,
which can be removed easily for servic-
ing. Refer to the Siren Module schematic
diagram while reading the following para-
graphs.

5-2. WAIL - YELP TIMING OSCILLATOR.

In the WAIL or YELP position and
the MASTER CONTROL switch in position
3, Q3 and Q4 function as a timing oscilla-
tor. The output of the timing oscillator
determines the frequency of the sweep os-
cillator (Q7 and Q8). Initially, assume
the SELECTOR switch set to WAIL,
MASTER CONTROL switch in position 3
and Q3 conducting. C1 will charge through
R7 and the emitter-collector junction of
Q1l, When C1 is sufficiently charged, Q3

cuts-off, thus turning-on Q4. C1 discharges

through R14 and R9. The charge and
discharge of C1 determines the repetition
rate (10 cycles/minute) in the wail mode.
The RC network of R16, R13 and C4 takes
the sawtooth waveform of the Q4 emitter
and produces the desired triangular rising
and falling waveform of the wail control

voltage.

In the yelp mode, C2 has a similar
function as C1. The repetition rate in the
yelp mode is approximately 220 cycles/
minute. The RC network of R13, R15 and
C3 develops the desired waveform of the
yelp signal,

The output of the yelp or wail RC
networks is applied to the sweep oscilla-
tor and determines the frequency of opera-
tion,

5-3. MANUAL SIGNAL.

With the SELECTOR switch set to
MANUAL, Q3 and Q4 no longer function
as a timing oscillator. When the front
panel SIREN pushbutton (SW1) is depressed,
Q4 conducts and allows C4 to charge.
While C4 is charging, the sweep oscilla-
tor frequency increases. After releasing
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SW1, Q4 turns-off and C4 discharges
through R16 causing the sweep oscillator
frequency to decrease.

In the standard unit (yelp option
not included), a positive or negative volt-
age can be applied to P3, pin 4 and to the
circuitry of Q1 and Q2. Q1 and Q2
activate Q3 and Q4 to produce the manual
siren signal. Normally Q1 is conducting
and Q2 non-conducting. A negative volt-
age will be applied to the base of Q1 via
P3, pin 4 and CR1 which will turn Q1 off
and Q2 on. When Q2 conducts, Q3 turns
off as its base goes to ground and Q4 con-
ducts producing the manual signal.
Similarily, a positive voltage applied to
the base of Q2 via P3, pin 4 and CR3 and
CR5 will turn it on with the previously
described results occurring. CR1, CR3
and CR5 serve to isolate the Q1 and Q2
inputs preventing false triggering.

If the Instant Yelp Option is included
in your unit, a positive or negative voltage
applied to P3, pin 4 will activate Instant
Yelp Relay K1, In this case, the collector
of Q2 will be connected to K1. When acti-
vated, K1's contacts will by-pass the
SELECTOR switch and instantly produce the
Yelp signal.

5-4. HI-LO OSCILLATOR.

The Hi-Lo timing oscillator func-
tions only when the SELECTOR switch is
set to the HI-LO position. With this switch
set to HI-LO, C5 charges through the base
emitter junction of Q5. When the C5 charge
voltage reaches the trip point of Q6, it
immediately discharges through the anode-
cathode function of Q6. The charge and
discharge of C5 causes a rising and falling
voltage with a repetition rate of approxi-
mately 45 cycles/minute, which turns
Q5 on and off. When CR10 is not conduct-
ing the low tone is generated, and when
CR10 conducts (R19 in parallel with R17)
the high frequency tone is generated. The
square wave at the junction of R17 and R18
is applied to the sweep oscillator.



5-5. SWEEP OSCILLATOR.

The rising and falling voltages
from either of the timing oscillators is
applied to the junction of R28 and R29.
The voltage at this point determines the
bias voltage at Q7 and Q8, which function
as an astable multivibrator. CR12 and
CR13 are used to set the DC bias of the
transistors. The output of the sweep os-
cillator is a series of square waves, fre-
quency determined by the bias voltage.
This frequency, 500 to 1500 Hz, increases
when the bias voltage increases and de-
creases when the bias voltage decreases,
The output of the sweep oscillator is taken
from the collector of Q8 and applied to the
base of Q10, which functions as an emitter-
follower impedance transformation stage.
This signal in turn is applied to Q11, the
preamplifier stage. NOTE: Q16 does not
take part in normal siren operation.

5-6. MICROPHONE PRE-AMP.

The microphone pre-amplifier is
used only when SW3 is set to the "M" posi-
tion (magnetic microphone) and the siren
is being used in the PA mode of operation.
The signal from a magnetic microphone is
applied through SW3 to the base of Q9.

The low level signal is amplified by Q9
and flows through SW3, SW2E and the
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GAIN control (R43) to the base of pre-
amplifier Q11.

5-7. PRE-AMPLIFIER AND DRIVER STAGES.

All siren and audio signals are
applied to the input of the pre-amplifier
stage (Q11) via capacitor C13. Q11 am-
plifies the signals and applies them to T2.
The push~-pull output of T2 is applied to
Q12 and Q13, which serve as a Class AB
push-pull amplifier. The collector load
output of Q12 and Q13 is applied to T3 and
again supplied as a push-pull signal to the
output stage, Q14 and Q15. R48, R49,
R56, RT1 and CR14 form a highly stable,
temperature compensated bias network
for Q12 and Q13.

5-8. OUTPUT AMPLIFIER.

Transistors Q14 and Q15 form a
Class B emitter follower push-pull am-
plifier. The drive signal is coupled to the
bases of Q14 and Q15 by driver trans-
former T3. The output is formed and
coupled to the speaker by T4. R50, C15,
R55 and C18 sample the output waveform
and feed a portion of it back to Q12 and
Q13 for better signal (audio) quality.
Likewise R51, CR15, C16, and C17 and
R54 and CR16 stabilize the output stage.

-



SECTION VI

SERVICE AND

6-1. GENERAL.

Most of the component electronic
parts used in the PA-1000 are standard
items that can be obtained from any radio
or electronics supply shop.

The following diagrams should be
an aid to the repairman in isolating a
malfunction and locating components:

Fig,
6-1

Diagram

Siren Module Removal.

PC Board Removal.

Bottom View of Control Module.
Control Module Schematic.
Bottom View of Siren Module,
Internal View of Siren Module.
Siren Module Component Location.
Siren Module Schematic.

The factory can and will service
your equipment or assist you with techni-
cal problems, should any arise, that can-
not be handled satisfactorily and promptly
locally.

Communications and shipments
should be addressed to:

Customer Service Dept.
Signal Division

Federal Signal Corporation
136th and Western Ave,
Blue Island, Illinois 60406

If any unit is returned for adjust-
ment or repair, it can be accepted only if
we are notified by letter or phone in ad-
vance of its arrival. Such notice should
clearly indicate the service requested and
give all pertinent information regarding
nature of malfunction and, if possible, its
cause,

All power is supplied to the PA-1000
by the red #10 gauge wire at the rear of
the unit, Insure that this wire, or an addi-
tional length of #10 gauge or heavier wire,
is connected directly to the vehicle's bat-
tery. If necessary, the supplied wire
clamp can be used to splice the wire.

6-2. CONTROL MODULE.

When the MASTER CONTROL
switch is in the "0" (off) position, and the
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MAINTENANCE

Siren Module SELECTOR switch is not in
the RADIO position, all indicator lights
should be off. If any indicator lights illumi-
nate, the Control Module wiring should be
checked. In position 1, only the green light
should illuminate. The red light should be
the only light illuminated in position 2. The
red and blue lights should both be illuminated
in position 3. If the indicator lights fail to
illuminate as described, check for lamp
failure as well as the associated circuitry.

If trouble is encountered, always
check the associated vehicle circuit which
correspond to the PA-1000 circuitry. When
servicing the Control Module, the Trouble-
shooting Chart (Table 6-1) can be useful in
isolating a malfunction.

6-3. SIREN MODULE.

A. General.

Any competent radio repairman or
electronic technician should have little diffi-
culty in tracing and correcting a malfunction,
should any occur. When servicing the PA-
1000 Siren Module, the troubleshooting
chart (Table 6-2) can be useful in isolating
a malfunction. For emsrgency replacement
of any of the small components, care must
be used when soldering. Heat easily impairs
transistors, capacitors and circuit boards.
It is therefore advisable to use longnose
pliers or a similar heat sink on the lead
being soldered.

An optional special right angle PCB
edge connector is available from the factory
for use in servicing the circuit board while
connected to the siren. The adapter allows
the printed board to be installed in the cir-
cuit in an upright position, with access to
both sides and all chassis mounted com-
ponents. Order Part No. 8536A050.

When replacing output transistors
(Q14, Q15), insure that a matched pair is
used. Use a heat sink compound on both
sides of the Q12 and Q13 mica insulators.
Insure that the mica is installed properly.
Improper installation of mica could cause
a short circuit.
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Figure 6-1. Siren Module Removal.
NOTE

Most cases of defective out-
put transistors are caused
by a defective speaker (short
circuited voice coil). Make
certain that the speaker is
not defective prior to install-
ing the repaired PA-1000.

B. Removal for Servicing.

The unique construction of the
PA-1000 permits removal of the Siren
Module for servicing without disturbing
any of the wiring connected to the vehicle
lights and accessory equipment.

When removing the Siren Module
for servicing, loosen the two hexagon
head screws on the underside of the unit,
near the front edge. Disconnect all plug-
in connectors. Slide the entire chassis
out of the case as shown in figure 6-1.

C. Removal of Circuit Board.

The PC Board is secured to the
chassis by two Phillips-head screws
(figure 6-2). Removing these screws
allows the board to be pulled out of its
edge connector,

D. Symmetry Adjustment.

The symmetry of the output wave-
form has been preadjusted at the factory
and will not ordinarily require readjustment
unless Q7,8,12,13, or 15 have been re-
placed. To perform the symmetry adjust-
ment, proceed as follows:

1. Remove the speaker leads con-
nected to P3., Connect a 5.5 ohm load
across pins 7 and 6.

2.
pins 7 and 6.

Connect an oscilloscope across

3. Set the SELECTOR switch to
WAIL, YELP or HI-LO. Adjust R25 (see
figure 6-2) for a perfect square wave on
the oscilloscope.

REMOVE FOR AC(;ESS TO PC BOARD

FiT 0w 12 R P

Figure 6-2. PC Board Removal,
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Figure 6-2A.  Rear View, Selector Switch.



Table 6"1.
TROUBLE
All warning lights and Siren inoperative.

Green lamp does not illuminate in position
1. Red lamp does not illuminate in posi-
tion 2 or 3.

Car ignition can not be shut off when SEL-
ECTOR switch is in radio position.

Radio control terminal (RC) is not connec-
ted to 12-volts when SELECTOR switch is
in "RADIO" or when vehicle ignition is "on''.

Blue lamp does not illuminate when
MASTER CONTROL switch is set to position
3. Siren functions normally.

Siren does not activate when MASTER
CONTROL switch is set to position 3 and
SELECTOR switch is set to WAIL. Blue
lamp illuminates.

Siren does not activate when MASTER
CONTROL switch is set to position 3 and
SELECTOR switch is set to WAIL. Blue
lamp does not illuminate.

Control Module Troubleshooting Chart.

21.

PROBABLE CAUSE
Check 50- ampere circuit breaker (CB101).

Check for defective indicator lamp.

Defective diode CR103 and CR20 (in Siren
Module).

Defective diode CR103 or CR20.

Defective blue lamp.

Defective interconnecting cable between
Control Module and Siren Module. (Also,
refer to Table 6-2.)

Defective relay control circuit. Check
CR101, CR102 and K101, Check junction
of CR101 and CR102 for positive supply
voltage when the positive battery supply is
applied to unit. Check other side of K101
for ground potential (Pin 8 of P3) when:

(1) MASTER CONTROL switch is set to 3,
or (2) SELECTOR switch set to RADIO, or
(8) microphone push-to-talk is depressed
and SELECTOR switch is set to PA.



Table 6-2,

Siren Module Troubleshooting Chart,

NOTE

Assume MASTER CONTROL switch set to
position 3 when Siren Module is
installed in console.

TROUBLE

Fuse blows,

No siren in any position. Radio and PA

function normally.

No siren. Unit "chirps'" in YELP position.
Intermittent output.

Low or no output in all positions.

Little or no volume in RADIO position.

PA is OK.

Little or no output when magnetic micro-

phone is used,

No output from carbon or transistorized
microphone.

No radio or PA. Siren tones OK,

22.

PROBABLE CAUSE

One or more output transistors (Q14, Q15)
defective resulting from any one of the
following causes:

1) Defective speaker. Check for short-
circuited voice coil before replacing
transistor(s).

2) Excessive battery charging voltage (over
14.6 VDC).

3) Improper output transistor used for re-
placement. Use Federal replacement
or Delco DTG 600 only.

4) Unit exposed to excessive ambient
temperatures. Never install electronic
siren in the path of heater ducts or in
an unventilated console,

5) Improper driver stage transistors,
resulting in adequate drive to output
stage. Use Federal transistors or
RCA 40327, min, hpg 100 at 100MA.,

6) Symmetry adjustment changed or not
adjusted properly. Refer to paragraph
6-3.D.

Open capacitor C12.

Open capacitor C7 or C8.

Loose connection or defective intercon-
necting cable.,

Defective transistor Q14, Q15 or inter-
connecting cable,

Improper adjustment of R33.

Microphone pre-amp switch in '"C'" posi-
tion. Open capacitor C9. Defective
microphone. Open capacitor C11 or C13.
Microphone pre-amp. switch in "M"
position. Open capacitor C11 or C13.

Defective microphone.

Defective GAIN control R43,



Table 6-2. Siren Module Troubleshooting Chart (continued).

TROUBLE

Steady tone in all siren positions except
manual.

WAIL tone falls only. Manual tone only
when SIREN button is held (does not coast
down, but stops immediately when SIREN
button is released).

WAIL tone rises to steady tone and holds.
All other tones OK.

YELP tone falls only. All other tones OK.

Steady tone in YELP position. All other
tones OK.

In MANUAL position, siren emits a steady
or intermittent tone even though auxiliary
switch (horn ring or foot) is not operated.
(Standard unit only.)

Instant yelp (option) operates when horn
ring or auxiliary switch is not activated
and SELECTOR switch is not in YELP
position.

Excessive noise in PA position only.

Buzz in loudspeaker when engine is
"running''.

Short siren blast in MANUAL position.
Sometimes heard when vehicle is being
started or shut off.

Frequency of siren affected by flashing
lights.

235

PROBABLE CAUSE

Defective resistor R8 or R9.

Open capacitor C4.

Open capacitor C1.

Open capacitor C3.

Open capacitor C2.

Defective transistor Q1 through Q4.
Defective diode CR3. Electrical leakage
at auxiliary switch or horn ring due to

dirt or moisture. Switch resistance should
not be less than 10K ohms.

Defective transistor Ql or Q2. Defective
diode CR3. Electrical leakage at auxiliary
switch or horn ring due to dirt or moisture.
Switch resistance should not be less than
10K ohms.

Short-circuit in microphone. There should
be an open-circuit between pin 2 and shell
of microphone plug.

Open capacitor C20. Amplifier housing
not grounded to B-.

Defective capacitor C6 and/or defective
diode CR11,

Inadequate wiring between vehicle battery
and console battery supply wire. Use
minimum of #10 gauge wire, or heavier
if vehicle is equipped with a large number
of lights or accessories. Current drain
total of lights should not exceed 45
amperes.
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Figure 6-3. Bottom View of Control Module.
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Figure 6-4. Control Module Schematic Diagram.
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GROUND (BLK)

RADIO CIRCUIT TO SW2E (ORN)

TO SW2A (VIO)

RADIO INPUT (WHT/YEL)

RADIO INPUT (BLU)

MIKE CIRCUIT TO SW2E (WHT/ORN)
MIKE INPUT (WHT/GRA)

+14VDC (RED)

WAIL CIRCUIT TO SW2B (YEL)

BASE DRIVE TO QI3 (WHT/RED)
MANUAL CIRCUIT (WHT)

BASE DRIVE TO QI2 (GRA)

WAIL CIRCUIT TO SW2A (WHT/BLU)
YELP CIRCUIT TO SW2B (WHT/BRN)
PUSH-TO-TALK CIRCUIT (WHT/BLK)
YELP CIRCUIT TO SW2A ( WHT/BLU)
PUSH-TO-TALK TO P3 PIN 8 (TAN)
HI-LO OSCILLATOR TO SW2B (WHT/VIO0)
VCO INPUT TO SW2B (BRN)

HI-LO OSCILLATOR CONTROL (WHT/GRN)
AUDIO INPUT FROM R43 ( PINK)
MANUAL WAIL CIRCUIT ( WHT/RED)
WAIL-YELP CIRCUITS TO SW2A (BLU)
+AUX. CONTROL CIRCUIT (WHT)
*AUX, CONTROL INPUT ( WHT/BRN )

290C525H-0/



‘welbelq 2138WayIs SNpPoyy UsllS "8-9 94nbi-

J041INOI AVI3Y | 8 XNy —/+ v | [Noni3y Houims 3mm] 9 | 1no 01 3N ¢ NYNL3Y HOLIMS IAIN| b 01-H 9 96160062 ‘Qyv08 LINJYID 03LNI¥d
40 Y3AWNN Nid S3LVOIONI @9) '@
IH ¥3INV3dS i dWv ¢ HOLIMS 3XIW s [ 1ndni oravy F HOLIMS ININ ¢ FRERS S
WWOD yIVIdS | 9 1NdNI — 8 2 100 H 3NN v | 10dNI olavy I N WO 01 AN | 2 TV [ " GNNOYY mmv_ mm%%mm%m%%é
01 ¥3Nvids g 1NdNI +8 | NOILONN3 SNig NOILONNZ Shid| | IYIN WOHd IH 3NN | | TVANYW ¢ m_mméuozm%wmw_%u_qﬁ NI 38V SHOLIOVAYD 1V
=5 "LLVA /1
NOILINNA SNId NOILINNA SNid 2d NOILINNS SNId vd 2 1102810 Q3LNIYd WMqu_cz_nﬂ ¢ .o\ao_.ﬂ .ooo_ux.mEIO
¢d Id olavy I "HOLI3INNOD NI 34V wzohw_mm v |
, OINI S9NTd HOIMM 10314103dS 3SIMYIHIO SSITNN *
2100001Ivd : SNOILISOd HILIMS 2MS 903 83 .
4
o = = )Q n\ S o=
%014, ey
1-19 %S | 002 mh
LED 12311 W O £ed
o i 00vGNI | ¥v89e | 1000 | 006 64 = %819
L 1000 024D | 90| 120 | 022 6.8
4-«8 Isa 7 3 Yy ¥ F e | %S %01 (9500°0
L () * o2y L2 082 | gpuf pioF
ocu ]  8hy 610
1L
7€
el 2. Al G me/i 6¢ | N28
Erey=u . 19 56H b | 9pH 3 bt ® ®
SIER= +x LvY
8L y [4]¢]
LAY
€d 20'0 B ol
me/| i me J €19
028 160 ; ¢
ooy{ w8 M n1e ccy IM A gzeene +
~ 03y ? Mne 1o 0l
men| gL Nuo 3 e 3 203 =
MMN TA 20'0 N8 sy 2L 0! 021 15000 | %2 Wbl ALY
910 i 0vy3 00T 8¢y 9gHs  peu
I¢ o—4¢
R , 210 @ 096 =
Y = IbY . He—o o—
€ T e ) szeaNe [ W[D
02 o
G0 0%y mm,w_wzm AL'b 69 3061 | 6
\% 6cY 1€ o
052 = ¥ _
9) 149 100 | wor w2 _
T ¥ €2 | sy LY oy
T NSl b . 90 E FE——————esee] e - -
N W'Y
XING
2 1243 $s2y m L209N2 %S NO1LdO
%S A8 d13A . -
vzl bage 6d INVISNI 3 T
SRR %8 %G Fo2M| zzed | 6% 5262N2 240 100°0
80 222 %89 60 1 B
2GS sd
| 13y 624 = I
8900'0 % . 26511
89000 HTS 28y 1] §%° ot » 10
muuu o\m_mmu b 4 it r Q@ Ll Pr 5 . I
A 3 s2u0 | zewd | oo : )
0% ezl 13ie wost bxoee Yarw Lz Lyool ¢v|ﬂm - < = 159
oy ! ' ;
vy 24 30y oo Tel  §.M 642 2y BN @®| »o osl ob | %s :_80_
b 4 i - G262N2 2y @ o | s 0F:
LY T
4@ ) W == w2z biol
ims [N3HIS FAYRE AT
- @ - y y

.27-



PARTS LIST
SIREN MODULE

Schematic Schematic
Symbol Description Part No. Symbol Description
RESISTORS (See Note) CAPRCITORS
2 Cl,4 82UF, 10V, Tantalum
R415, 1588, 42, 10K Ohm 100A 207 ol snor 10V’%ant allum
g 3.9UF, 15V, Tantalum
R2,3 2.2K Ohm 1004 221 ca shchtall ok
R4 330 Ohm 100A 201 C11,12,13 10UF,10V,Tantalum
R6 30K Ohm,5 100A 293 C6,19 250UF, 15V, Electro-
’ lytic
R7 39K Ohm,5% 100A 260 Y
RS 10K Ohm, 5% 100A 257 c7,8 °-§£GISUF’5°V’
R9 18K Ohm, 5% 100A 258 ylar
R10 470 Ohm 100A 255 C9 O-fggF’35V’T”ta’
R11,50,55 1K Ohm 100A233 )
R12 150 Ohn:n 100A 238 C10 0.005UF,100V, Disc
R13 8.2K Ohm, 5% 100A 223 Cl4 0-%‘;22“’1‘)0"’
R14 100K Ohm, 5% 100A 262
R15,16 27K Ohm. 59 100A 244 C15,18  2.0UF,25V, Electro-
’ Al Iytic
R17 100K Ohm 100A 222 )
R19,57 27K Ohm 100A254 o617 DLDSUF,25Y, Dise
R20 330K Ohm 100A212 C20 500UF, 15V, Electro-
Iytic
2 2 )
32; §5§§§ 8£$ iggﬁzﬁg C21,22,24,26 0. 001UF, 500V, Disc
R23,27,34 4.7K Ohm 100A 224 c23 0.01UF,100V, Disc
36, 39, 65 C30,31,32 180pF,500V,D1s-c
R24,26 2.7K Ohm 5% 100A 256 C33,34 -001UF, 500V, Disc
R25 5K Ohm, Poten-  105B204 DIODES
tiometer
R28, 29 68K Ohm, 5% 100A 261 CR1,2,5,6, T151
R30, 31 22K Ohm, 5% 100A 259 7,9,10,11,
R32 1.5k Ohm 100A 220 12,13, 18,
R33 10K Ohm Poten-  105A212 22,93
tiometer GAIN
R35,75  6.8K Ohm 100A210 gg;;f’“ ?N%i%%zs
R37 180K Ohm 100A 706
R38 12K Ohm 100A 269
R40 120 Ohm 100A 232 TRANSIHTORS
R41 560 Ohm 100A274 Q1,2,16  NPN, TIS92
R44 82K Ohm 100A 230 Q3,4,5,7, NPN,2N2925
R46 39 Ohm . 100A 286 8,9,10,
R47 47 Ohm, 1/2 Watt 100A304 11
R48 2.7 Ohm, 5% 100A 294 Q6 2N6027 (D13T1)
R49 27 Ohm, 5% 100A 290 Q12,13 NPN, 40316
R52,53 0.47 Ohm, 2 Watt 103A130 Q14,15 PNP,DT G600
R56 270W<3th, 2 Watt 103A128 TRANSFORMERS
R59, 60 8.2%w0hm, 1 Watt, 100A403 - Audio
Note: Unless otherwise specified, ,}:?2) gﬁ f;efimphﬁer
all resistors are carbon T4 Output

composition, 10% 1 Watt,
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Part No.

107A624
107A623
107A642

107A634
108A107

107A413
107A645

107A211
107A271

108A131

107A261
108A122

107A263
107A223
107A274

107A263

115B101

115B301
115A105

125B 132
125A119

125C310
125B 410
125B 428

120B123
120B142
120B141
120B140



Schematic Schematic

Symbol Description Part No. Symbol Description Part No.
SWITCHES CONTROL MODULE
Swi Pushbutton, SIREN 122A117 S101 Switch 122B152B
SW2 Rotary, SELECTOR 122B151 CR101,102 Diode, ED3002S 115B301
SW3 Slide, DPDT 122B119 CR103 Diode IN5400 115A105
SW4 Slide, TPDT 122A153 K101 Relay 131A117
TB101 Terminal Block (same 229A129
MISCELLANEOUS part no. for acces-
sory switch termi-
RT1 Thermistor,200 Ohm 104A111 nal block)
Pl Connector, Microphone 139B134 CB101 Circuit Breaker, 12V, 8474A138
P2 6-Pin Jones Plug 140A113 50A
P3 8-Pin Jones Plug 140A114 DS101 Lamp, Green 8536A028-
K1 Relay 131A118 02
Fl Fuse, 20-Ampere,3AG 148A127 DS102 Lamp, Red 8536A028~
DS1 Lamp, 14-volt 8107A085 01
DS103 Lamp, Blue 8536 A028-
Connector, Edge, 139A156 04
25-Contact Knob 141A117
Holder, Fuse 143A106 Terminal Strip 229A130
Knob, GAIN Control 141A102 Holder, Data Lamp 147B107
Knob,SELECTOR 141A103 3)
Bracket, Relay 8474A144
Heatsink 8536B023
Bracket, Lamp 8535A025 -
Socket, Lamp 138A115

PC Board (without parts)130D216B
PC Board (with parts 8536D011-01
installed)
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