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PURPOSE

THIS MANUAL CONTAINS IMPORTANT INFORMATION ON THE INSTALLATION,
OPERATION AND MAINTENANCE OF YOUR EQUIPMENT.

RAYTHEON MARINE COMPANY products are supported by a network of
Authorized Service Representatives. To obtain information on
the nearest Service Representative to your location you may con-

tact the following regional centers:

Western United States ...... Raytheon Marine Conmpany
1521 SO. 92nd Place
Seattle, WA 98108
Phone: 206-763-7500

Eastern United States ...... Raytheon Marine Company
676 Island Pond Road
Manchester, NH 03103
Phone: 603-668-1600

EUrope ... :vtetvtnenononsns Raytheon Marine Sales & Service Co.
Siljangade 6, DK-2300
Copenhagen S, Denmark
Phone: 451-570611




3.

SECTION 4

4.

SECTION 5
5
5
5
5

SECTION 6

B
s

2 OPERATING PROCEDURES .......... v 20
3.2.1 Loud Hailing ....ieeevvennsnrnsnosannes 20
3.2.2 Automatic Fog horn Operation .......... 21
3.2.3 Manual Fog horn Operation ............. 21
3.2.4 Intercom Operation .......veiveivvenn 21
3.2.5 Calls from Remote Intercom Stations ... 22
3.2.6 Audio Amplifier .......viiiniirriiannaen 22
3.2.7 Alarm .. ...ttt s s 23
PRINCIPLE OF OPERATION . ...... ... v, 24
1 BLOCK DIAGRAM ... . ittt ittt it v it asans 24
4.1.1 Power Supply ...... .ttt 24
4.1.2 Key Circuitry....... oot inneinnnrenns 24
4.1.3 Audio Amplifier (Hail Mode) ........... 25
4.1.4 Audio Amplifier (Listen Mode) ......... 25
4.1.5 Blarms ... .t aaaen BEe v due o 26
4.1.6 Hail & Listen Volume Circuit .......... 26
MAINTENANCE . ... ittt vt e nan et onnnoossensan 28

ASSEMBLY AND REPLACEMENT OF PARTS ......... 28

COMPONENT REPLACEMRENT ............covvv.. 28

BDJUSTMENT . i it e vttt n s o ssannannonsoseenes 29

RE—-ASSEMBLY ..t eutnennsineaiinesas R 29
DRAWINGS AND PARTS LISTS .......¢'iiieneenn 31



LIST OF ILLUSTRATIONS

Figure Title Page
1-1 RAY 410 Loudhailer. . ..... ..ottt onneneas 1
1-2 RAY 410 Options. . ... ...t ittt it e e e 5
2-1 RAY 410 Recommended ClearancCe........uoeeuoenerenn. 7
2-2 RAY 410 Outline Dimensions............ ... 8
2-3 Yoke Mounting Dimensions...........ciou it ononnsesn 8
2-4 RAY 410 Electrical Connections.................... 13
3-1 Operating Controls........ . it 14
4-1 RAY 410 Block Diagram. .. ......cou oo onesses 27
5-1 RAY 410 Disassembling Procedure................... 30
5—-2 RAY 410 Mechanical Assembly........... ..., 32
6-2—-1 Schematic Diagram (Loudhailer Unit)............. 33
6-2—-2 Schematic Diagram (Key Panel & CPU Control)..... 34
6-2-3 Schematic Diagram (AF Control).................. 35
6-2—-4 Schematic Diagram (Power AMP)................... 36
6-2-5 Schematic Diagram (Output Select)............... 36
6-3-1 P. C. B Assembly (CPU Control)...... s T ey s 37
6-3-2 P. C. B Assembly (AF Control)........... R AT 37
6-3-3 P. C. B Assembly (Power AMP)........ o T T o 38
6-3-4 P. C. B Assembly (Output Select)..........cv... 38

LIST OF TABLES

Table Title Page
1-1 Equipment Supplied...... ...ttt intetennenns 3
1-2 Specifications........ ...ttt enenton e 4
6—1 RAY 410 Parts List....c ittt inneeenneennees 31

Limited Warranty Certificate




SECTION 1

GENERAL INFORMATION

1.1 INTRODUCTION

1.1.1 Purpose of Manual
This manual presents instructions for the installation,
operation and maintenance of the RAY 410 Loudhailer.
Fiqure 1-1 shows the RAY 410 Loudhailer with microphone

and mounting yoke attached.
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Figqure 1-1 RAY 410 Loudhailer




1.1.2 Features of the RAY 410
The RAY 410 Loudhailer is a multipurpose device that may
be used as a ship-to-shore hailer, ship-to-ship hailer,
foghorn, audio amplifier, intercom, and alarm systemn.
As a Loudhailer, the RAY 410 amplifies audio signals to
a 25 watt level, and when listening for replies, amplifi-
es incoming sounds. If an additional (optional) horn is
added to the system, the loudhailer output can be switch-
ed to either or both of the hailing horn positions by
front panel control.
The Loudhailer horn(s) are used as sound dispersal poin-
ts when the RAY 410 is used as a foghorn so that the
full 25 watt output of the unit can be employed.
In the foghorn mode any of six (FOG HORN 1, 2, 1+2, 1+3,
ANCH, AGND) sound patterns can be automatically generat-
ed,
The audio amplifier of the unit can be used to distribu-
te the output of Radiotelephones or other entertainment

Receivers to the hailer stations.

1.2 ELECTRICAL FEATURES

The RAY 410 Loudhailer incorporates state-of-the-art

electronics which provides advantages in both function

and performance with high reliability.

(1) All operations are controlled by a single chip CPU.

(2) The audio output stage consists of a power IC (BTL
configuration) which provides output power with min-
imum distortion and loss.

(3) A Muting Circuitry is used to prevent click sounds
from being audible when the station keys or micro-
phone key is switched.




1.3 EQUIPMENT SUPPLIED
The RAY 410 is normally supplied with the items listed
in Table 1-1. When unpacking the unit carton, check
that a2ll items are included. If items are missing,

please notify your Raytheon dealer immediately.

Table 1-1
Equipment Supplied
Equipment Name Part No. Qty.

RAY 410 Loudhailer Unit M95114 1
Deck Speaker M95435 1
Microphone G263100-2 1
Microphone Mounting Bracket G263116-2 1
Mounting Yoke MPBX14912 1
Bridge Card G263092-3 1
Instruction Manual G263092-2 1
Mini Telephone Plug PJ-2240-P 1

- 3 -



1.4 SPECIFICATIONS

Specifications for the RAY 410 are listed in Table 1-2,.
Table 1-2 Specifications
—
Dimensions (including mounting Yoke):
Height 165 mm
Width 240 mm
Depth 120 mm
Weight 2.5 Kg
Input Voltage 13.6 Vdc nominal (+15%)

Input Current

Polarity

Audio Output

Hail Impedance

Hail Impedance (Both)

Hail Impedance (All)

Intercom Impedance
Distortion

Listen Sensitivity (at 1 KHz)

5 amps (in HAIL)
Negative Ground
25 Watts

8 ohnms
ohms

ohm

ohm

%

mV for 5

(o2 IS ) I~ S S Y

Watt output

Noise Ratio.

a. At HAIL (25W)
100 Hz - 8 KHz
more than 65 dB.
At LISTEN (5W)
100 Hz 8 KHz
more than 60 dB.
At AUX (25W)

100 Hz 20 KHz
more than 70 dB.

*5 dB.

+5 dB.

+5 dB.

Audio Input Impedance and Input Level

a. MIC Impedance - 600 ohm,.
MIC Sensitivity (at 1 KHz) - less than -40dBm.
b. AUX Impedance - 10 Kohm.
AUX Sensitivity (at 1 KHz) - less than -10dB.
c. SP/MIC Impedance - 100 ohm.
SP/MIC Sensitivity (at 1 KHz) - émVrms.
Frequency Response. Distortion Factor and Signal-to-

less than 10 % (at 1KHz).

less than 5 % (at 1KHz).

less than 10 % (at 1KHz).




1.5 OPTIONAL COMPONENTS AND ACCESSORIES
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Figure 1-2 M95307 INTERCOM SPEAKER (OPTIONAL)
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SECTION 2
INSTALLATION

2.1 UNPACKING
The Loudhailer and the horn of the RAY 410 are packed in
cardboard containers. Use caution when cutting through
the shipping tape on the containers to avoid damaging

the internal contents.

2.2 INSPECTION
A complete packing list is included within the equipment
carton. Once the unit has been unpackaged, the contents
should be inspected for any shipping damage and should
be checked against the packing list to make sure that

all items are included.

2.3 STORAGE
After all of the components have been unpacked and insp-
ected, they should be replaced in their shipping contai-
ners and stored in a dry place until they are to be ins-
talled.

2.4 INSTALLATION

2.4.1 Selecting a Location
The RAY 410 control unit should be mounted in a location
that is convenient for use by the operator.
The ideal location is where the unit will be protected

from salt spray and temperature extremes,.

2.4.2 Mounting the Power and Control Unit
The Power and control unit may be mounted to a table,
shelf, or the overhead using the mounting yoke.
It is not necessary to open the case for mounting.
Remove the two knobs securing the yoke to the case.
The yoke may then be mounted to the desired surface
with standard marine hardware. (See Fiqure 2-2 for out-
line dimensions, and Figure 2-3 for yoke mounting).

After the yoke is in place, reinstall the unit by




aligning the case with the yoke and secure the two yoke
knobs.
These are some recommended spacing requirements when mou-

nting the RAY 410. They are shown in Figure 2-1.
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2.4.3 Electrical Connections
Connections to the RAY 410 are made to the terminal
strip on the rear of the unit, as depicted in Figure
2—-4, Page 13.

To avoid unnecessary power loss and unwanted noise pick-
up, the input power lines to the RAY 410 should run ei-
ther directly from the battery or nearest power source
to the unit with the shortest possible cable length.
Avoid routing the power line through the engine control
panel or other intermediate points.

If it is 10 feet or less from the RAY 410 to the power
source, NO.16 AWG stranded copper wire may be used.

If the distance exceeds 10 feet, NO.14 or larger wire

should be used to avoid excessive voltage drops.

The battery or 12V source should be attached to the ter-
minal strip section marked 12V IN., BE CERTAIN that the

wire attached to the plus (+) side of the hookup is conn-
ected to the positive post of the battery or power
source,

The negative post of the battery is attached to the ne-
gative (-) side of the hookup. The unit is protected

by a 6 amp fuse also mounted on the rear panel.

Should this fuse blow on installation, immediately

recheck the battery connections for proper polarity.



2,4.3.1 Intercom Stations
Up to four intercom station speakers(optional) can be
connected to the intercom speaker(INTC SPKR) terminals
on the terminal block. The speakers are 8 (ochm) and include
"CALL" switches. Stations 1,2,3, and/or 4, should be
connected to the proper numeric point on the terminal
block so that they will correspond to the desired sta-
tion key positions.
Connect one of the speaker lines to terminal 2, the
other line to the GND terminals(on the right side of
the terminal block). The "call" line should be connec-
ted to terminal 1.

—~3——4—rGND
V2,1 -2
49 QIR

Figure 2-4-1

CALL SPKR
@

41 INTERCOM
Q SPE AKER
catl L [(OPTIONAL)

[\ sP

2.4.3.2 Deck Horn(s)
The outside deck speakers should be mounted to the desir-
ed location using the universal swivel mount.
Connection to each horn(s) should be made with No.18 or
larger, stranded, twisted pair copper wire. The two-
conductor cable chosen should be suitable for external
all-weather use.
Electrical connections from the deck horn(s) are made on
the terminal strip at either the FWD or AFT point on
the strip, depending on the location of the deck on the
boat.
For connection to FWD, connect the deck horn to ter-
minals "FWD" 1 and 2. For connection to AFT, connect
the deck horn to terminals "AFT" 1 and 2.



2.4.

3.3 Alarm
The RAY 410 is also equipped to operate with an external
alarm sensor to deter burglary or vandalism. The sen-
sors required should be of the type that closes the cir-
cuit when activated.
The burglar alarm can be activated in the following
manner :

By closing the alarm key line (RAY 410 left in "ON"

condition) with alarm sensor.

.3.4 Connection of Alarm Key Alone

Connect the "ALM" key (which closes the circuit when
activated) to terminals "ALM" 1 and 3 on the terminal
block. Before activating the alarm, the RAY 410 power
must be turned "ON".

The function key should be set to the "YELP" position,
and the speaker station key to the "ALL" position.

If, in the above condition, the sensor key is closed
while you are off the boat, "YELP" will sound with high
volume through the RAY 410 deck horn.

The sound will continue until either the sensor stops
operating, the function key is set to another mode, or

the power switch is turned off. (See Figure 2-4-3).

EXT SENSOR

(OPTIONAL)
KEY

{__

Figure 2-4-3

rl2:3
—ALM-




2.4.3.5 Remote Microphone
On occasion, a second hailing microphone at a second sta-
tion might be useful. A set of terminals are available
to complete the second microphone connection.

Figure 2-4-2 illustrates the proper connection points.

Figure 2-4-2
REMOTE
MICROPHONE

-

(OPTIONAL)
PTT

()
1o

; ofollofofe ?
| 23
LEXT mIC-

2,4,.3.6 Auxillary Voice Input
If you wish to use your hailer speaker systems for patch-
ing the audio from your VHF radiotelephone or from an
entertainment receiver, via the intercom or deck speaker
stations, the external audio can be connected at the

auxillary input terminals 1 and 2.




Figure 2-4-2
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SECTION 3
OPERATION
3.1 OPERATING CONTROLS
Figure 3-1 illustrates the front panel controls of the

RAY 410 description follows in paragraph 3.1.

Figure 3-1 Operating Controls



3.1.1 Loudhailer Controls

(1)

(2)

(3)

PWR/OFF Touch keys turn on and off RAY 410 power.

For Power on:

Press the "PWR" key. The LED lights, indicating

that the power is on.

To turn Power off:
Press the "PWR" key, and the "OFF" key together.
The power will be turned off, and the PWR LED will

go out, indicating that the power is off.

LISTEN "UP/DOWN" touch keys control the listen

volume level.

These controls increment in 32 steps. When power is
turned on, the volume is automatically preset to the
mid-range level. The level is changed by pressing
the "UP" or "DOWN" key. As the key is pressed, the
buzzer produces an intermittent tone. When the max-
imum or minimum level is reached, the sound becomes
a continuous tone, indicating that further depres-

sion of the key will no longer change the level.

HAIL "UP/DOWN" touch keys control the hail volunme
level to external loudspeakers connected to
the RAY 410.

The hail volume also has 32 steps of level control.
When the power is turned on, the hail volume is auto-
matically set to the intermediate level. The level
can be adjusted by pressing the "UP" or "DOWN" key.
The operation of the control is identical to the lis-

ten volume function.



(4) FOGHORN KEYS
A. A 400Hz Foghorn and ringing bell tones are pro-

duced by seven of the ten Foghorn key positions.
As each key is pressed, the buzzer initiates an
intermittent tone and, at the same time, the LED
of the key pressed lights indicating selection.
The following Foghorn signals can be produced
automatically with the RAY 410:

1.FOG HORN 1. Usage: Power Boat "UNDERWAY"

One 5 second blast (*1 second) at 2

minutes intervals.

Bst1
f—

I

120s

2 .FOG HORN 2. Usage: Power Boat "STOPPED"

Two 5 second blast (1 second) , with
a 2 second interval, between,repeated

every 2 minutes.

Bsx 1 2s | Bst1
N 1 [
f—

120s

3.F0OG HORN 1+2. Usage: Sail Boat, Fish Boat,Tow Boat

One 5 second blast (t1 second) .
followed by two 1 second blasts, at
2 second intervals, repeated every 2

minutes.

5s+1 2s 1s) 2s41s
[
|

{

120s




4 . FOG HORN 1+3. Usage: Vessel Under Tow

One 5 second blast (f1 second), followed by
three 1 second blasts, at 2 second intervals,

repeated every 2 minutes.

| 5st1 2s 1s 2s 19 2s 1
|

_1

5.ANCH Usage: Any Vessel at Anchor

Rapidly ringing bell for a duration of 5 seco-
nds, with a repetition interval not to exceed

1 minute.

le 60s
- ——

6 .AGND Usage: Any Vessel Aground

Three one ringing bells at one second interva-
ls, followed by repidly ringing bell for a
duration of 5 seconds, followed by three one
ringing bells at one second intervals, repea-

ted every minute,

1 ringing

1s 1s ) 1 1s 1s 1s

S Bs
1 -

e _ BOs
-

7 .MAN Usage: Passing Signals, etc.

Length and timing of the blasts are controlled
by the operator by depressing the push-to-talk

switch on the microphone.

example:

S 6 N O O




B. YELP Usage: Coast Guard, Patrol Vessels,etc.

{(5).

(6).

When the YELP key is pressed, the buzzer
produces an intermittent tone and, at the
same time, the LED of the key lights.
It is one of the function keys.
A varying pitch (yelping) tone is genera-
ted when the external alarm contacts are
closed or when the push-to-talk switch is

pressed.

S I O B N R W AR R AJH

HAIL
Enables voice hailing thru the external horns

and/or intercom stations.

When the PTT key is pressed, the voice signals
from the hand microphone are amplified and are

sent to the external loudspeakers.

When the PTT key is released, the unit returns to

the listen function.

AUX

When AUX mode is selected, external audio from

the ships radiotelephone or an entertainment rece-
iver may be paged through the loudhailer speaker

systens.



(7). STATION KEYS
The selection of these keys determines which of
the external speakers will receive the output of
the RAY 410 amplifier.

As each station key is pressed, the buzzer produ-
ces an intermittent tone and, at the same time,
the LED of the key lights.

CAUTION
Damage to the power amplifier may result if the
STATION switch is set to a position at which
there is no speaker connected and keyed while in

hail or foghorn modes.

A. 1,2,3, and 4

Selects one of the Intercom Stations for connec-—

tion to the loudhailer output/input an LED on
each key illuminates when the call button is depr-—-
essed at each station. The internal buzzer also

sounds indicating a "CALL" condition.

B. FWD
Selects the horn speaker which is mounted on the
forward part of the vessel for use as a foghorn,

hailer or public address system.

C. AFT
Selects the horn speaker which is mounted on the
aft of the vessel for use as a foghorn, hailer or

public address system.

D. BOTH

Selects the horn speaker which is mounted on the

forward part and aft of the vessel for use as a

foghorn, hailer or public address systen.

_19_
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E. ALL
Connects the amplifier to all stations for use as

a foghorn, hailer or public address system.

3.2 OPERATING PROCEDURES
3.2.1 Loud Hailing

To operate the RAY 410 as a loudhailer, proceed as

follows:

1. Set the FUNCTION key to HAIL.

2. Set the STATION key to the FWD, AFT, BOTH or
ALL position as required for the particular
application.

3. Key the microphone. Speak into the microphone.

Adjust HAIL volume as required,

The speaker used for the broadcast service has been auto-
matically set to about 1/3 output(volume level). This
level can be adjusted by moving up or down the HAIL VOLU-
ME key.
NOTE

The horn speaker supplied with the system is high-

ly directional and should be pointed, as nearly as

possible, in the direction of the vessel or shore

facility with which communication is desired.

CAUTION
Setting the STATION switch to a position at which
no speaker is connected will cause damage to the

power output circuits.

Unkeying the microphone, returns the unit to the
"LISTEN" condition. Adjust the listen volume controls

as necessary for desired listen volume level.




3.2.2 Automatic Fog Horn Operation

When using the RAY 410 in auto fog horn mode, take
the following steps:

1. Select the desired fog horn function.

Select the desired speaker/s.

3. The fog horn volume is controlled by the
"HAIL" volume keys. Press A V¥ keys for
desired output level.

The 400 Hz fog horn tone or bell tones are auto-

matically broadcasted at proper intervals.

Manual Fog Horn Operation

1. Set the function key at MAN.

2. Set the station key to FWD, AFT, BOTH, or
ALL.

3. Pressing the microphone PTT key enables fog
tone (400 Hz) to be produced. This sound
continues while the PTT key is held down.

The manual fog horn function may be used for sound-
ing the various signals included in the section on

sound signals, Coast Guard Manual CB-169. This in-
cludes signals to draw bridges, backing down, pass-—
ing, etc. The sounding of the signals is accompli-
shed by pressing and releasing the PTT switch in

the proper time sequence.

Intercom Operation
To speak with a person at a remote speaker loca-
tion:
A. Operation from the RAY 410 (Master Station)
1. Set the FUNCTION key to HAIL.
2., Set the STATION switch to the desired sub-
station(or hailing speaker).
3. Both the HAIL and LISTEN keys can be adjus-
ted by pressing the appropriate UP or DOWN
keys.



.2,

Depress the PTT button while talking, and re-
lease it for listening. When the PTT switch
is released, the speaker at the remote locat-
ion can act as a microphone, with the sounds
being heard at the RAY 410 internal speaker.
The RAY 410 microphone takes priority over
responses from sub-stations. This means that
the sub-stations cannot be heard if the PTT
key is held down.

Calls from Remote Intercom Stations

As long as RAY 410 power is on, the RAY 410

can be called from the sub-stations through

buzzer sound and LED indication.

1. Press the CALL switch on the sub-station
speaker.

2. On the RAY 410 side, the LED "CALL" corr-
esponding to the calling sub-station
lights and the buzzer sounds (The buzzer
and LED will stay on while the CALL

switch is held down.)

Audio Amplifier

If the output line from a radiotelephone

equipment, cassette deck, or entertainment

receiver is connected to the AUX terminals

1 and 2, the output signals of such units

can be broadcasted to desired stations after

amplification by the RAY 410.

1. Set the FUNCTION key to AUX.

2. Set the STATION key to the desired spea-
ker(s).

3. Adjust HAIL volume for desired level.



3.2.7 Alarm
An external alarm sensor can be connected
externally to the RAY 410. For the wiring,
see section 2 (2.4.3.3). To activate the

alarm, take the following steps:

1. Set the FUNCTION key to YELP.
Set the STATION key to ALL.
3. Set the HAIL VOL control to maximum level.

If the alarm area is violated, the RAY 410

will begin emitting a high volume "YELP"
until de-activated.




SECTION 4

PRINCIPLE OF OPERATION

4.1 BLOCK DIAGRAM
Figure 4-1 is a block diagram of the RAY 410. The oper-

ation of the circuitry is described below based on this

block diagranm.

4.1.1 Power Supply

Ships power is fed to the +12 V DC IN terminals on
the RAY 410. It is filtered via FL1 and FL2 to
remove noise pick-up from the power line. Regula-
tors IC302 and IC303 provide +5 and +9 V DC for

the electronic circuit except the power amplifier.
The PA is supplied with 12 V DC via FL2.

IC301 provides a regulated 12 V to supply the rela-
ys for station selection. The regulated 12 V is
also fed to the AF circuit. A regulated 5 V is

fed to the control circuitry.

Key Circuitry

All the operations are performed by entry of the
key inputs from the touch panel. The keys are cla-
ssified into the function selector key group and
station selector key. In each group, only one key
position is valid. However, the combination of
keys of the two groups allows various operations.
The entry of the key input is judged by the CPU.
For confirmation of the key operation, the LED for
the key concerned is 1lit and the buzzer sounds.

If one of the station selector keys is manipulated
to select a station, the signal correspondent to
one of the relays K8 through K15 in the relay net-
work is given to activate the correspondent relay
through the relay driver. To the station selected
by the station selector key, the key circuit sends
either the AF signal, TONE signal, or BELL signal

according to the position of the function selector



.1,
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key after converting it with the analog multiplex-
er and amplifying it with the amplifier.

If an intercom station sends a call signal, the
circuit CALL 1 - CALL 4 makes the LED for that int-
ercom station light and makes the buzzer sound.

To prevent the influence of external noise, CALL 1-
CALL 4, MIC key and ALARM key lines are connected
to the CPU through photo couplers.

Audio Amplifier (HAIL Mode)

The low level voice signals from the microphone is
amplified in the microphone pre-amplifier. It is
then converted by the analog multiplexer, amplifi-
ed by the power amplifier, and sent to the select-
ed destination by the relay network.

The power amplifier circuit uses the BTL design.
This uses low voltage, large output with low dis-
tortion, and low power loss IC's. The output
level is adjusted with the HAIL VOL. control.

Audio Amplifier (LISTEN Mode)

In the LISTEN mode, the external horns or inter-
com speakers are used as the microphone.

The relay network section selects the horn or
intercom speaker to connect it to the input cir-
cuit. The input signal is sent to the pre-
amplifier for LISTEN (SP/MIC PRE AMP).

Its output level is adjusted by the LISTEN VOL.
control and sent to the power amplifier. Except:
for the output from the tap on the output trans-
former, the power amplifier functions exactly as
in the HAIL mode. Then, the signal is sent to the
built—-in speaker. The speaker has the impedance
of 8 ohms and the audio power, handling capability
of 3W.



If an external LISTEN speaker is connected to the
EXT. SP. jack, the built-in speaker remains connec-
ted. The external speaker must have the impedance

of 8 ohms and the power handling capability of 5W.

4.1.5 Alarms

The alarm output produces the 400 Hz tone, bell
sound, or yelping sound. The output level depends
on the hail volume setting. Sound is respectively
generated by the 400 Hz tone generator and/or bell
sound generator, upon reception of the key input
from the key matrix. The CPU controls the tone

and bell sound selection..

Hail & Listen Volume Circuit

The volume circuit controls the level of "HAIL"
and "LISTEN" via CPU according to the serial
data. The volumes change at 2dB steps from 0 to
00dB (~-2dB to -66dB). There are 35 steps, and at
initial power-up, the CPU sets the level to -6dB.
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Figure 4-1 RAY 410 Block Diagram
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SECTION 5

MAINTENANCE

This section describes the procedures of disassembly for
repairs of the RAY 410 Loudhailer
ASSEMBLY AND REPILACEMENT OF PARTS

Figure 5-1 provides a disassembly diagram which may be useful

if service and repair is required on the RAY 410,

The following steps may be taken for disassembly.

1.

2.

Remove all the lead wires to the external speaker and
from the power source.

Remove the two knobs and remove the case from the
mounting yoke.

Put the RAY 410 on a bench or on any other hard surface.
Loosen four front panel retaining screws (A) at the
outside of the rear, and pull the panel forward. (See
Fig. 5-1-2)

Remove the four screws (B) retaining the P.C.B's, and
pull the two P.C.B's forward. (See Fig. 5-1-3)

The power amplifier, cooling body and output transformer
are mounted on a rear chassis. Loosen the four screws
(C) at the inside of the rear of the case. Thus, all the
parts can be removed from the case. (See Fig. 5-1-4)
Remove the connector for the flexible cord between each
panel and P.C.B, and all the panels and P.C.B's can be
separated from each other.

At this state, parts can be checked for normal function.
If the power source is reconnected to the unit, each

section can be checked while in the operation mode.

COMPONENT REPLACEMENT

The majority of the RAY 410 components are standard devices

and may be removed and replaced using normal printed circuit

techniques.




5.3 ADJUSTMENT
No special adjustments are necessary for proper performance
of the RAY 410.
However, it is possible to adjust the 400Hz TONE LEVEL
{(RV201) and BELL LEVEL (RV202) on the AF control circuit
(P.C.B NO. CAB-8612). RV201 may be used to adjust the 400Hz
tone level and RV202 to adjusf the bell level.

5.4 RE-ASSEMBLY
To re—-assemble the RAY 410, reverse the procedures of disa-
ssembly (See Fig. 5-1).
In re—-assembly, be sure that any wires will not be pinched

by the cabinet.
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Figure 5-1 Disassembling Procedure




SECTION 6

DRAWINGS AND PARTS LIST

TABLE 6-1
RAY 410 PARTS LIST

Description Q'ty] Ref Des Part Number ]

1, Case 1 MTV000273

2 Front Panel 1 MTV000269C

3i Yoke 1 MPBX14912

4 Knob 2 BRHD0O0317

5| Yoke Gum Washer 2 MTT019173

6/ Panel Gum Packing 1 MTV000270

7] Rear Gum Packing 1 MTTO020535A

8 Rear Chassis 1 MTB138255B

9 Heat Sink 1 MTHO004022

10 Membrane Key Board 1 H-6SCAF00014

11 Terminal Board 2 TB-1. TB-2 ML-40S2AXS 12P

12 Output Transformer 1 T-1 H-6LRAF00003

13 Microphone Connector 1 J-18 FM14-8S 8P

14/ Fuse Holder 1 FS-1 S—-N2059 1P

15 Fuse 1 F-1 NF6ONR-6A 6A

16 Speaker 1 SP-1 65A26 8 ohm

17, Ext Speaker Connector 1 J-117 S-G8022

18 Ext Sp Connector Cap 1 MPPK0OQ059

19 CPU Control P.C.B Assembly 1 CDA-8613 (PCAF000417B)
20| AF Control P.C.B Assembly 1 CAB-8612 (PCAF000484)
21 POWER AMP P.C.B Assembly 1 CAL-8603 (PCAF000504)
22| OUTPUT SELECT P.C.B Assembly 1-,L C§p—8617(Pg§599949A)
NOTE

The circuitry and components

tion without notice.

may be subject to change or modifica-
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(LOUDHAILER UNIT)
Figure 6-2—-1 Schematic Diagram
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4.5, RAYTHEON MARINE COMPANY WARRANTS ALL PARTS OF EACH NEW MARINE PRODUCT TO BE OF SOUND “!.
“.“ DESIGN, GOOD MATERIALS AND WORKMANSHIP, AND WILL REPAIR OR EXCHANGE ANY PARTS PROVEN TO BE ’;‘,
.', DEFECTIVE UNDER NORMAL USE AT NOCHARGE FOR A PERIOD OF 24 MONTHS FROM THE DATE OF PURCHASE OR {9.
".\,' 30 MONTHS FROM THE DATE OF SHIPMENT FROM THE FACTORY WHICHEVER EXPIRES FIRST, EXCEPT AS .5‘,
s PROVIDED BELOW. 12" AND 16" BRIGHT DISPLAY RADARS, RAYCAS AND DOPPLER SYSTEMS ARE COVERED BY A .1,9.
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"\,' Company Dealer. ‘!:1
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RAYTHEON MARINE CO.

1521 So. 92nd Place
Seattle, WA 98108
Phone: (206) 763-7500
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Voltage:
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