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SECTION |
INTRODUCTION
Congratulations on your selection of the RAY 152, Raytheon Marine Company's finest
low-cost HF-S5B Marine Radiotelephone. We are sure that you will be pleased with the

features and reliability of this product.

This manual will provide you with guidance for a proper installation, operation of your
RAY 1532, and the essential basics of the long range Maritime Radio Service.
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Figure 1-1 RAY |52 Transceiver and ACI52 Antenna Coupler
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Further information on the Single Sideband (SSB) Marine Radiotelephone Service and the
"High Seas" distress and emergency radio procedures is available from a variety of
publications, your local Power Squadron, and your authorized Raytheon Marine Dealer.

The Marine Radiotelephone Users Handbook gives some very important information on
proper procedures and available coast stations. This book is available from; Radio
Technical Commission for Maritime Services, P.O. Box 19087, Washington, D.C. 20036.
VHF and HF-SSB high seas services are both covered in this book. An additional item to
become familiar with, and to have on board, is the Federal Communications Commission
Rules and Regulations, part 80, "Stations on Shipboard in the Maritime Services". This is
available from the U.S. Government Printing Office or local U.S. Government book stores
and some chandleries.

The FCC requires that an HF-SSB radiotelephone installation be certified by an FCC
licensed Service Engineer. This is to ensure that the installation is efficient, providing
you with the best possible transmission. Naturally, the radio and antenna system should
be periodically checked by an FCC licensed engineer to maintain your best installation.
Raytheon Marine recommends that this be done at the beginning of each cruising season.

Should you need accessories, further information, or assistance, please contact your local
Raytheon Marine Company authorized service dealer, or Raytheon Marine
Company,Product Support Facility. The address is: 1521 So. 92nd Place, Seattle, WA
98108, Tel: (206) 763-7500. We will gladly help you select one of our worldwide network
of servicing dealers.

Lot GENERAL

The RAY 152 is an all solid state 150W Peak Envelope Power (PEP) synthesized SSB
radiotelephone which continuously covers the frequency range of 1.6 to 29.9999 MHz for
transmission, 0.1 to 29.9999MHz for reception in 100Hz steps. Features include direct
frequency entry of 200 user memory "stations", 195 International Telecommunications
Union (ITU) Marine channels, and discrete frequency. The RAY 152 features the back
lighted soft-touch keypad operation of all functions including volume control and clarifier
adjustment.

The RAY 152 has the internationally specified Radiotelephone Alarm Signal Generator
built in for operation on the distress frequency (2182 kHz). The back lighted Liquid
Crystal Display (LCD) displays mode, operating parameters, frequency, ITU number,
memory "station" number, and clarifier setting.

The AC 152 Antenna Coupler provides efficient coupling of the RAY |52 output to
common types of antennas for best possible signal radiation. The AC 152 provides the
necessary impedance matching between the RAY 152 and an unbalanced antenna {end-tfed,
whip, or long wire). Tuning is automatically performed within approximately 5 seconds
for "learn" cycle or 50 milliseconds for preset tune. After tuning, the coupler data for
each frequency is stored in the memory. The weather proof design permits most
convenient installations for the RAY 152. -
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EQUIPMENT FEATURES

150w PEP Continuous Output: The newly developed cooling systein and all
solid state circuitry ensure the continuous transmission, low current drain,
minimum heat dissipation, and maximum reliability.

0.1 - 29.9999 MHz synthesized frequency range is continuously covered in 100
Hz steps by Direct Digital Synthesizer {DDS) and Phase Locked Loop (PLL)
oscillators controlled by a high stability, precision, oven compensated crystal
reference oscillator.

Soft Touch Keypad Construction: The RAY 152 features a back lighted
soft-touch keypad. All functions, including volume control, clarifier
adjustment, receiver sensitivity adjustment are operated from the keypad.

195 {TU Channels and 200 User Memory "Stations": In addition to the direct
frequency entry from the keypad, 200 memories, which can be freely
programmed and erased by the user, and 195 ITU Marine fixed channels are
available. The 200 "station" memory is retained by a battery with a 5 year
design life. The 195 ITU channels are in permanent memory.

ARQ Communication: The newly developed cooling system and DDS circuit
enable the ARQ (SITOR) communication.

Remote Control: All functions {except power on/off) can be remotely
controlled by installing the optional R5-232C unit.

Noise Blanker: The noise blanker circuit eliminates ignition noise or wood
pecker noise for comfortable reception.

Scanning: Of the 200 user memory "stations", channels number 1 through 10
can be scanned. The dwell time on each channel is set from the keypad in a
time range of 0.1 to 16 seconds. {Less than 10 channels can be scanned.)

LCD Display: Operating conditions, including the selected frequency, are
displayed on the Liquid Crystal Display. The two step automatic back ground
iHumination clearly shows the LCD in the dark, and allows level selection for
hest viewing.

Check Meter: The check meter indicates the receiving signal strength, source
voltage, collector current of final transistors, and antenna current.

Two Microprocessors: A main CPU controls the entire transceiver while a sub
CPU control the panel functions.

Quick Setection of 2182 kHz: When the 2182 button is pressed, the transceiver
is immediately. set to the International Distress and Calling Frequency of 2182
kHz.
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Radiotelephone Alarm Generator: The alarm signal generator function
operates on the distress frequency (2182 kHz) specified by internatinal
treaties. The alarm automatically shuts off after approximately 45 seconds,
or is manually turned off by activation of the PTT switch or any front panel
touch key, except "PWR" and "OFF",

Mode Select: J3E, H3E, AlA, FiB: Transmission and reception of J3E (usn),
H3E (USB), AlA, and FIB ijs possible. J3E (LSB) can also be received.
(Transmit is inhibited on U.S.A. model.)

Simplex or Semi-Duplex operation with memory stations, direct frequency
entry, and ITU channels.

Digital Clarifier: The clarifier selection is in 10 Hz steps, indicated on the
LCD during operation.

Automatic Antenna Coupler: The AC 152 Automatic Antenna Coupler
provides best possible signal radiation, automatic preset tuning on frequencies
tuned.

Rear panel accessory connector for audio, keyline, and control line.

Introduction -4



.3

.31

3.2

i~
H

SPECIFICATIONS
General

Operating Frequency
Range:

Number of Channels:

Frequency Stability:

Transmission/Reception

Switching Time:

Frequency Increments:

Channel Selection:

Modes of Emission:

Scanning:

Display:
Temperature Range:
Transmitter Control:

Antenna Impedance:

Power Requirements:

Magnetic Cornpass
Distance:

Transmitter

Power Output:

Duty Cycle:

Introduction

Transmit; 1.6 to 29.9999 MHz (Marine).
Receive ; 0.1 to 29.9999 MHz.

Has ability to store and recall 200 memory
stations (which can be written, recalled and
erased from the keypad) and all 195 ITU Marine
channeljs.

Better than +10 Hz (after 10 minute warm-up)

12 ms or less,
100 Hz.
Keypad entry.

J3E(USB), H3E(USB), AIA, FIB
J3E(LSB) for reception only in U.S.A.

Memory "'station" No. | through 0. Dwell time
keypad selectable.

LCD.

-30°C to +60°C (-22°F to +140°F}

Push-To-Talk microphone, external BK.

50 ohms nominai.

13.6 Vdc +15%, Negative Ground, 30A (transmit),

2A (receive), Oven ON.

It 1s recornmended that radio be located al least
.5 meters away from a magnetic compass.

t50W PEP at antenna terminal (with source input
"connector terminal voltage at | 3.6 Vdc).

Continuous.



3. Carrier Suppression:
4,  Opposite Sideband
Suppression:

5. Intermodulation:

6. Spurious Radiation:
7. Audio Response:
&. Microphone Input:
9. Line Input:

1.3.3 Receiver

I Receiving Type:

2. Intermediate Frequency:

3. Sensitivity:

4, Selectivity:

3. Spurious Response:
6. AGC:
7. Maximum Qutput:

8. Clarifier Range:
9. Squeich:

10.  Line Qutput:

Introduction

J3E: 40 dB or more below PEP.
H3E: 3 to 6 dB below PEP.

60 dB or more.

3rd order -30 dB or less below mean power.
5th order -30 dB or less below mean power.
7th order -35 dB or less below mean power.
9th order -35 dB or less below mean power.
(at 50 ohms load and rated output).

-65 dB or less below PEP.

Within 6 dB from 400-2500 Hz.

600 ohms, Dyné‘mic Microphone.

0 dBm, 600 ohms,

Triple superheterodyne.

70.455 MHz, 455 kHz, 98 kHz.

J3E, AlA,FIB: 0.5uV or less.

H3E = 1.7 uV or less.

at 10 dbB S+N/N, 500 mW output.

JI3E, AIA, Flb: -6 dB 2.1 kHz or more.
-60 dB within 6 kHz.

H3E i -6 dB 5.4 kHz or more.
-40 dB within 18 kHz.

Narrow band filter (I kHz or 0.5 kHz) is available
for AJA and F1b mode. (Option)

70 dbB or more.

Less than 10dB” output variation for 20-110 dBu
antenna input change.

3W at 4 ohms load with less than 0% distortion.
+200 Hz in 10 Hz steps.
AGC detecting.

600 ohms, 0 dBm.
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[.3.4 Radiotelephone Alarm Signal Generator

I. Signal Frequency: 1300 Hz and 2200 Hz.

2, Frequency Deviation: Within +1.5%.

3. Signal length: 250 ms +10 ms.

4, Signal Switching Time: 4 ms or less.

5. Signal Amplitude Ratio: 1:1.2 or less.

6. Transmission Time: 30 to 60 seconds (Nominal #5 seconds).

7. Emission H3E.

1.3.5 AC 132 Antenna Coupler

I Frequency Range: 1.6 to 30 MHZ.

2. Memory Channels: Frequency range of 1.6 to 30 MHz is divided into
1972 channels.

3. Input Power: 200 Watts PEP Maximum.

4. Matching SWR: VSWR 1:1.5 or less.

3. Matching Range: Resistance: 5 ohms to | kohm.

Capacitance: More than |50 pF.

6. Tuning Time: > Seconds Typical.
20 ms for Preset Channel.
7. Power Requirement: 13.6/24 Vdc, 1.5A Maximum.
8. Temperature: -20°C to +60°C.
l.3.6 Dimensions and Weight
Width Height Depth Weight
I, Radiotelephone: 13in. :5.1 in. 14.6 in. 23.1 1b

(336 mm) (130 mm) (37) mm) (10.5 kg)

2. Antenna Coupler: 9.1 in. 14.9 in. 3.5 in. 7.7 1b
(230 mm) (380 mm) (90 mm) (3.5 kg)
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1.4 EQUIPMENT SUPPLIED

The RAY 152 55B Radiotelephone and AC 152 Antenna Coupler consist of the following

components and accessories:

Table i-1 RAY 152 Equipment Supplied

Equipment Part Number Quantity
RAY 152 55B Radiotelephone M56757 I
Microphone 6UMID00019 1
Microphone Hanger G263116-2 I
Power Cable Assembly (Zm long) 6ZCIDO0I06A 1
Instruction Manual 6ZPJID0003} H
Bridge Card 6Z2PJID00032 |
Spares: Fuse, 20A SZFEX00005 4
Accessories: Accessory Connector 5J1CI000I0 l
Connector Hood 533CJ00013 1
External Speaker Plug G263056-1 I
Wood Screw 6.2 X 25 &
Washer, Flat Wé 4
Table 1-2 AC 152 Equipment Supplied
Equipment Part Number ! Quantity
AC 152 Antenna Coupler ! M56760 ' |
Control Cable Assembly (12m long) : CFQ-2858-012 l
RF Cable Assembly (12m long) CFQ-2859-012 | |
Accessories: Terminal 1.25-3 ! 2
Terminal : 2-3 | 2
Terminal r 5.5-3 | 2
Wood Screw ! 6.2 X 25 : 2
Washer, Flat ; W6 l 2
Table |-3 Optional Material
Equipmen: Part Nuinber Quantity f
i Coupler Conirol Cable (Bulk, order g
by the fcot) 2699000028 (per foot) |
Coupler Control Connector ; 531C300008 (ea)
Coupler Control Connector Hood i 513CI0001 3 (ea)
Coax Cable : ' ' 1037186-1 © {per foo1)
PL-259 Coax Connector 276-7177P1 { (ea)
UG/176-1U Coax Connector Adaptér 276-7179¢2 (ea}
RAY 152 Service Kit NJZ-667 (ea)

Extender PClBs
Test Cables, etc.
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SECTION 2
OPERATION
2.1 GENERAL

Your RAY |52 55 Radijotelephone is designed to operate on marine frequencies between
1,605 and 23,000 kHz. The radio should be operated only by an operator who is completely
familiar with operating procedures, frequencies, and mode selection for use on the marine
bands, and thoroughly familiar with the Federal Communications Commision (FCC) Rules
and Regulations, Part 80 for Maritime Radio. An updated copy of the FCC Rules and
Regulations is to be on board and a valid FCC ship station license containing authorization
for the MF (1600 - 4000 kHz) and HF (4000 - 23,000 kMz) SSB Radiotelephone Bands. If
the station license does not include these frequencies, you must apply for a modification
to your license. Your local Raytheon Marine dealer will be glad to assist you, License
forms are available from the local FCC field office or from the FCC in Washington D.C..
The proper and lawful operation of the equipment is the sole responsibility of the licensee.

The Marine Radiotelephone Users Handbook, is available from Radio Technical
Commission For Maritime Services, Post Office Box 19087, Washington, D.C., 20036. This
publication gives the operator many helpful hints and information on both VHF and HF
55B communications. Becoming familiar with the regulations and operating procedures
will enable you to obtain the maximum utility from your RAY 152 SSB Radiotelephone.

A brief explanation of HF long range communication and propagation characteristics and
sample information on a public coast station are contained at the end of this section.

Please be sure to observe the 3 minute silence period on 2182 kHz at the hour and half
hour. This requirement is to enable even the weakest distress call to be heard by ship and
coast stations.

Please avold radio checks on 2182 kHz. Other vessels and public coast stations will give
you a radio check on other working frequencies.
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2.2 CONTROLS AND INDICATORS (See Figure 2-1)
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Figure 2-1 Controls and Indicators
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2.2.1 Noise Cancelling Microphone

A selectable noise cancelling microphone is supplied as standard equipment with your
RAY 152. This microphone is equipped with two elements; one for normal operation and
the other for noise cancelling characteristics. Either the normal or noise cancelling
feature can be selected by use of a slide switch on the rear of the microphone. The
position marked OFF is for normal operation and ON for noise cancellation.

The noise cancelling feature is used to markedly reduce background noise (other voices,
engine noise, wind, etc.). By reducing this extraneous noise, the clarity of your signal is
increased. The normal mode is used in quiet surroundings and will give the best
reproduction of your voice.

The best transmitted signals are obtained when you speak directly into the microphone
from a distance of one to two inches from your lips. Do not shout but speak in a clear,
firm, distinct voice.

Figure 2-2 Noise Cancelling Microphone
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{1} Check Meter

in reception, the meter indicates the signal strength, or S. In transmission it
indicates one of the operating conditions, Ve, Ic, or la. The indicating parameter is

shown on the

(2) DIM

L.CD.

Varies the brightness of the backlighting in steps. (i.e.), OFF, dim, bright, OFF.
The backlighting is autornatically controlled according to the environmental

brightness.

(3) LCD

The LCD . indicator displays the following parameters:

a. Digits
b. FRQ
c. X

d. RX

e. MODE
f. METER
B> ve
B ic
B 1n
2. B FUNC
h.BBPRMT

Operation

Indicates the frequency, ITU, or Memory "station" number selected.

Indicates that the numbers shown in the numerical display describe the
frequency.

Indicates that the numbers displayed describe the transmit frequency.
Indicates that the numbers displayed describe the receive frequency.

Indicates the mode of emissions ;
U= J3E-USB - SSB for U.S.A.

L = 33E-LSB - Receive only for U.S.A.
(Amateur Bands)
H = H3E -  AM Compatible
A=AlA - Morse telegraph
The audio tone frequency demodulated is 800 Hz.
F=FIB - Narrow-band direct-printing.

The FSK center frequency is 1700 Hz

Indicates that the check meter shows the collector-voltage of the
power amplifier. Full scale is 30V,
Indicates that the check meter shows the collector-current of the
power amplifier. Full scale is 30A.,
Indicates that the check meter shov{'s the antenna current. Full scale

is 10A when the antenna coupler is connected. Otherwise, full scale is
3A.

Indicates that the | FUNC key is pressed and the ten-key is ready to
enter the second function. (i.e.), mode select, power reduction, AGC
On-01f, remote control €tc..

Indicates that the radio is in the remotely controlled mode. For this
mode, the optional RS-232C unit is required.
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. AGC ) .
"DOI(;F Indicates that the receiver AGC is off.

- EPRDC Indicates that the transmit power is reduced to approximately 50W pep.
k.BB»REF Indicates that the transmit power is abnormally reflected.

I.#»TUNE Indicates that the Antenna Coupler Tuning Function has been
activated and is in process.

TX . . s

m'DDSbL Indicates that the frequency chosen and/or mode is one that is inhibited
from transmission,

n. B ALM Indicates that the Radiotelephone Alarm Generator is in operation.

o. B ITU Indicates that the transceiver is in the ITU channel selection mode.

p.lB» CH Indicates that the numbers shown describe the ITU channel number or
memory "statin" number.

q. B MR Indicates that the transceiver is operating on a memory frequency and
mode.

r. @ SCAN  Indicates that the radio is in scanning mode.

s. B»SQ Indicates that the squelch function is activated. Flickering indicates
that the speaker is off.

[MTR]
Cvclically selects one of the transmitter operating conditions to be indicated on the
check meter: Ve, Ic, or la.

[NE ]
Activates the noise blanker circuit which eliminates the ignition noise or
woodpecker noise. Cyclically selects the following mode.

* NI O - Noise blanker Off
* NB | - Neise blanker On for noise type |
* NB 2 - Noise blanker On for noise type 2

|LSN/TX]

The push-on/push-off switch, used by the operator prior to calling a coast station, 10
listen for other ships calling on the transmit frequency of a duplex channel. This
allows the operator to monitor the frequency and thus prevent his interfering with
other ships in the process of calling the coast station.
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(77 [ SCAN]

Activates the RAY 152 scanning mode. This control is used to scan the “station"
channels | through 10. If a channel is unprogrammed, it will be bypassed. The dwell
time on each channel can be set between 0.1 to 16 seconds by entering the following
kKeystrokes:

(second) [ SCAN | or
[0] (0.1 second)| SCAN]

If a new dwell time is not entered, the dwell time will be that previously entered,

The scan function can be stopped by either of the following:

* Press the key.

* Press the PTT button on the microphone.
* Press the|2]82}key.

When the I LSNZTX l key is pressed during scanning, the transmit frequency of the
duplex channels being scanned will be monitored.

(8) Keypad

a.@ - @ Numerical entry for frequency, "station", or ITU channel number.

b.- Ship-to-Ship Simplex channel entry key for ITU category. When
used in conjunction with the key, the channel letter is
automatically entered. (i.e., 8b).

c. Enters the keypad selection.

d.| CLR Clears a keypad entry made in error.
e. Memory Write stores the entered frequency in a selected memory

"station" number. To erase the information in a "station", press
station Number, then |MW| and [CLR] simultaneously.

f.] FUNC Activates the second-functions indicated on the upper left of the
tenkey,

To set the emission mode, enter the following keystrokes:

* [FUNCT[USB} - Selects USB mode
* | FUNC J['TL.SB} - Selects LSB mode
* [ FUNC1[H3E] - Selects H3E mode
* [ FUNCJ{AIA] - Selects AlA mode
*[FUNCIi[FIB]J- Selects FIB mode

The selected mode i$ indicated on the LCD.

Simttary, power reduction On-Off, AGC On-0Off, remote control
On-Off, or speaker On-Off function is alternately controlled by
entering the following keystrokes:

[
}
ot
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* . FUNC ][ RDC |- Power reduction On-Off
* [ FUNC J[AGC |- AGC On-0Off

*LFUNC || RMT | - Remote control On-Off
*| FUNC |[SP | - Speaker On-Off

The condition is also indicated on the LCD.

g. [fg_{\IE[ Activates automatic tuning of the AC 152 Antenna Coupler.

When depressed simultaneously with the button, power is turned off.

(10) PWR]

When pressed, power is turned on,

(1 N[ALM |

NOTE

The following function is to be used ONLY in the event
of an emergency aboard your vessel requiring
immediate attention of the USCG and other ships (per
the FCC Rules and Regulations and International
agreements).

Simultaneous pressing of the [ ALM | and [ 2182} keys activates the alarm signal.
The radio 1s automatically programmed to the 2182 kHz H3E mode and an alarm
signal is transinitted for approximately 45 seconds. This tone transmission can be
stopped by depressing the PTT switch on the microphone, pressing any key on the
keypad except { PWR | or [OFF], or by disconnecting the power to the radio. When
[ALM] is pressed alone, the equipment is in a test mode, and the alarm signal is
monitored through the speaker,

(12 2182]

Pressing this key immediately places the transceiver on the simplex international
calling and safety frequency of 2182 kHz, J3E-USB Mode.

(5] RF |
When pressed. the receiver RF gain level {0 - 100) is displayed on the LCD.

- - . e sy .
Fo control the RF gain level, or receiver sensitivity, press the L_é] or LY_I key while
the RE pamn level is displayed,

When the key is released, the LCD display reverts to the previously displayed
information. . .
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(14) [¥] 4lncrease, ¥Decrease.

d.

C.

Operation

Direct Frequency Mode (See 2.4.2).

Pressing this key increases or decreases the frequency indicated on the LCD in
100 Hz steps. The frequency steps continuously when the key is held.

Memory "Station" Mode (See 2.4.3).
1) With the Memory "station" frequency displayed on the LCD:

When these keys are pressed, the radio reverts to the direct frequency Mode
and the frequency is increased or decreased in 100 Hz steps while displaying
the frequency on the LCD,

2)  With the Memory "Station" number displayed on the LCD:

Pressing these keys increments or decrements the memory "stations" while
displaying the memory "stations” numbers on the LCD. The “stations" step
continuously when the key is held.

ITU Channel Mode {See 2.4.6).
1} With the ITU Channel frequency displayed on the LCD:

Pressing these keys increments or decrements the ITU channels while
displaying the frequency on the LCD. The channels step continuously when the

key is held.
2)  With the ITU Channel displayed on the LCD:

Pressing these kevs increments or decrements the ITU channels with the
Channel numbers displayed on the LCD. The channels step continuously when
the key is heid.

NOTE

When the procedures above are performed with the
receiving frequency displayed, the receive frequency is
changed but the transmmit frequency remains the same.
Conversely. if the transmit frequency is displayed, the
transinit frequency changes and the recejve frequency
remains unchanged.

]

In combination with the l:[}:!ﬂ key:

Pressing these keys increments or decrements the RF gain level while the RF
gain level is displayed on the LCD.

When the key is released, the LCD reverts to the previously displayed
information.
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~. Incombination with the key:

Pressing these keys increments or decrements the squelch level while the
squelch level is displayed on the LCD.

When the key is released, the LCD reverts to the previously displayed
information.

(15[ 53]

When pressed, the squelch level (0 - 100) is displayed on the LCD.

To adjust the squelch threshold level, press the or key while the squelch Jevel
is displayed.

When the key is released, the LCD display reverts to the previously displayed
information.

(le)[1TU ]

Performs switching between the memory "station" mode and the ITU channel mode.

a. ITU Channel Displayed: When the key is pressed during operation in the
ITU mode, the previously selected memory station channel is selected and the
number is displayed.

b.  Memory "Station" is displayed: When the key is pressed during operation
in the memory "station" mode, the previously selected ITU channel is selected
and the ITU channel number is displayed.

€. Direct Frequency Mode: When the [ ITU key is pressed during operation in the
direct frequency mode, the previously selected ITiJ channel is selected and the

ITU channel number is displayed.
(7 [FRO/CH]

Causes alternate display of frequency and ITU channel or mernory “station" number
on the LCD. This key is inoperative in the direct irequency mode.

(18) AvoL} [vOLY,

Increases or  decreases audio volume to the speaker. Adjustable to the operators
preference. Press and hold for desired level.

(ACLAR] [CLARY]

Increases or  decreases the received frequency in 10 Hz steps to a maximum of
F 200 Hz.

The clarifier 1s used to adjust for rnaximum clarity of the received SSB signal. The
LCD indicates the clarifier frequency when the key is pressed. The frequency
changes as long as the key is pressed. When the key is released, the frequency
display reverts to the previously displayed information.
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(20) PHONES

This jack is used to connect headphones to the transceiver. When the headphone
plug is inserted, both the external and internal speakers are muted.

(21) MIC
Connector for attachment of the supplied microphone.
{22) Microphone Selector Switch

Allows selection of normal (OFF) or noise cancelling mode (ON) for use in noisy
areas.

(23) Microphone PTT Switch

To key the transmitter, press and hold the PTT switch. Speak into the microphone
to transmit a message. Release to receive a reply ‘or to monitor.
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REAR PANEL
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Figure 2-3 Rear Panel
| ) .
[. | R5-232C This connector is rounted when the optional RS$-232C unit is
installeld. 1t is used to control the RAY 152 remotely by the
| RS-232C signal.
B U
2. ; Fuse Two 20A-fuses are used in parallel.
o e -
3. | SOURCE This is the connection to ship's power source (13.6 Vdc) using
! the 2 meter power cable supplied. The positive (+) terminal of
' the battery is connected to pins | and 2, and the negative (-)
’ | terminal is connected to pins 4 and 5.
e e e - R ! A et ———— ————
4 ' ACCESSORY i This connector can be used to connect an external peripheral
;‘ accessory to the RAY 152, Pin numbers, Signal nomenclature,
i and functions are given in table 2-1.
2. ANT COUPLER | This connector is used to connect the control cable from the
¢ AC 52 Antenna Coupler to the RAY 152,
6. 1 LINEAR AmMP | This connector is used to connect the control cable from a
: linear amplifier.
i S N -
7. { KEY ! Morse key jack. When operating in AIA mode, connect a Morse
i key to this jack.
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RX ANT IN

Antenna input for the RAY 152 receiver. When using two
antenna {for transmit and receive), connect the receiving
antenna to this jack.

RX ANT OUT

Antenna output for an external receiver. When connected, the
RAY 152 antenna is switched to an external receiver.

EXCTR QUT

Exciter output connector. A maximum of 0.5 Vrms is available
to a 50 ohm load.

1.

SP

External speaker jack, When an external speaker is connected,
the internal speaker is disconnected. A maximum of 3 Watts is
available to a ¥ ohm load.

12,

OVEN ON/OFF

This switch control the power to the internal crystal oven for
the synthesizer reference oscillator. When the switch is ON,
power is always supplied to the oven to ensure stable frequency
operation at turn on. When OFF, at least ten minutes warm-up
time should be allowed, on power-up, for the frequency to
stabilize before operating the radio.

13,

GND

This stud provides a convenient method of connecting the
chassis of the radio to the ship's grounding system.

ANT

Provides the coaxial connection for the antenna cable. Mates
to a PL-259 UHF Coax Connector.

Table 2-1 Accessory Jack Signal Nomenclature and Function

Pin No.

Signal Nomenclature Function

I Bk
RX BK

SEL BK

READY
E
P/S SENS

AF IN

l LINE QUT |

When this pin is grounded, the transmitter is enabled.
When this pin is grounded, the receiver is disabled.

When this pin is grounded, the transmitter is enabled
in H3E mode. It is used for selective calling system.

Opened when the Ttadio is ready for transmit.
Grounded when the radio is in scanning and antenna
coupler tuning.

Chassis ground.
Opened m the RAY {52,
Audio . input to drive the speaker. It is used to

monitor an external receiver signal through the RAY
‘1§52 speaker.

600 ohms, 0 dBm squeiched receiver output. This is
not affected by the volume control.

Operation

2-12




Table 2-1 Accessory Jack Signal Nomenclature and Function (cont'd)

Pin No. Signal Nomenclature Function

9, LINE QUT 2 600 ohms, 0 dBm unsquelched receiver output. This
is not affected by the volume control.

10. E Chassis ground.

it. -

12. -

I3, MIC MUTE When +5 V to 13.6 V is applied, the microphone
modulation is inhibited.

14, 3.6V i’zwer source for external accessories. Maximum of

15. E Chassis ground.

| 6. LINE IN ] Line input for 600 ohms, 0 dBm transmitting
modulation.

17. LINE IN 2 Line input for 600 ohms, O dbBm transmitting
modulation.

18. CARBON MIC Modulating input for carbon microphone.

[9. -

0. -

2t. . E . Chassis ground.

22. T I External speaker output. Maximum output of 3W at &

' F ohms.

23, I SPe . External speaker return.

24, : SCAN HOLD When this pin is grfounded, the scanning is interrupted.

253, |; E E Chassis ground.

2.4

OPERATING PROCEDURES

Your RAY 152 operation is described in three basic configuration categories; Direct
Frequency, Memory "Station" Channel, and ITU Channel. The following procedures will
walk you through the four operating categories of your RAY [52 SSB Radiotelephone.
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L Direct Frequency Entry: Note that ITU and CH indicators are OFF, RX enabled,
and a frequency is displayed. See para. 2.4.2.

.  Memory "Station": Depress key to extinguish the ITU indicator. Select
desired memory station number (1 to 200) and press [ ENT |. See para. 2.4.3.

1A, Memory Scan: Enter the dwell time, then press| SCAN |. See para. 2.4.5.

llI, 1TU Channel: Can be entered from Direct Frequency or Memory "Station" by

depressing the [ ITU | key then selecting the channel number and press [ENT |. See
para. 2.4.6.

W m Uss LSB H3E
¢ 126000 J B
L0

U A kHz .

TREDe Dl mi'ﬂ THT Omit DR DRX | AlA Fig

L 5/A 6/B

DrF DT Dk DAY DIN DB D2 DA DU 4
roc | {acc [RMT
= 7/C 8d 9/E
f—
1 [sp
(DIM)(MTR)(NB)@@ [FUNC [ o] CLR]
J
[rove] (o) (o]

|VOLV)(ITU)( A l[ v ) 2i82 E\LMJ PWR OFF

Figure 2-4 Keypad Layout

2.4, ! Power Up

The radio is turned on by pressing the [ PWR | button. Adjust the [ VOL | up or down for a
comfortable listening tevel. The radio will automatically set up to the last frequency used
before turn off. Adjust the| 5Q | threshold level to enable the squelch circuit. This will

automatically mute undesirable received background noise. After mzking your frequency,
memory, or ITU channel selection, press | TUNE | before commencing operation. The AC

152 will automatically pretune to the frequencies previously tuned.
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2.4.2 Direct Frequency Entry

In direct frequency selection, the operating frequency is set directly from the keypad, and
the memory station channel frequencies are entered, changed, or deleted.

To enter frequencies, be sure that the radio is not in the ITU channel number displayed
mode. If the radio is in that mode, press [ITU] or [FRQJ/CH] to return to the memory
"station" or frequency displayed mode. Then enter the required frequencies as in the
following example:

Confirm the proper modulation mode for the frequency selected. U {Upper Sideband J13E)
is the normal mode for marine communications. The displayed frequency is changed in
100 Hz steps by pressing the @ or button. See para. 2.2.1-{14).

Example A:  The first frequency to be entered is the TX (Transmit) as called for in the
LCD. Notice the indicator bar under the TX legend.

Enter the frequency desired:
e.g., 16,460.0 kHz,

Press [ 1 ][ 6 |{4 J[ e j[ 0 ][0 J[ENT]

il

[ w 3 tg @u@!ﬂz
1[1 Y It M% WY ARF ROC T

“(r(

RF T Fa, AN 0 4 ®R SN o

NOTE

I The indicator bar will now be under the RX legend. If
you desire to receive on the same frequency {simplex)
I press [ENT! again. The LCD display shows that
frequency and the radio is now ready for operation.
: Confirin that the proper rode of modulation (Mode) is
displayed. U (USB) is the normal mode for rnarine
% COMmMuURNiCations.

I

Ay
e |
[ n
P g 5 7
- ]
' ] [ | o
TR A - L ,
(OB W AN I % W s 9 J

The LCD readout blanks as soon as the [ENT! button js
pressed to enter the TX frequency. Now the readout
will call for the RX (Receive) frequency to be entered.
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e.g., 17,232.9 kHz

Press [1][7 J(2][3](2J[3][ENT]

[ L]

o

n
Ue 12328,
M« x  n MOAE
BEF e Ma M U & W

Press the "MODE" key to select the desired
mode of operation. e.g., press [FUNC | [USB] to choose
the J3E mode which is the normal mode used for marine
communjcations.

2.4.3 Merory Station

This category provides you with 200 memory locations which can be programmed with
special or commonly used frequencies. In addition, the first 0O locations can be
automatically scanned. For this category, be sure that the MR indicator is on and the ITU

indicator is off. This is accomplished by pressing the when the radio is in the ITU
- mode.

2.4.3.) Memory Write (Station)

This function programs the selected station memory location with the current frequency
selected and displayed. Enter the desired memory location then press and hold the
key until the LCD returns to normal.

For example, il the station is currently on 17,232.9 kHz, and you wish to enter this in
memory location 12, press [ 1[Z]. Then press and hold [MW] until the frequency readout
reappears in the LCD.

When memorizing the frequency for the RECEIVE ONLY channel, enter the desired

memory location, press the [FUNC] key, then press and hold the[MW, key until the LCD
retuens to normal. In this case, the "g T X " sign appears on the LCD.
DSBL d

2.4.3.2 Memory Clear {Station)

This function allows any memory location to be erased by using the following procedure.

a. Select the memory location; e.g., 1, press[ 1 ][ 1].
b, Press the [CLR] and [MW] keys simultaneously.

The memory location is cleared when "0.0 kHz" is displayed.

8]
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2.4.4 Recall Memory Station

To recall a station memory for use, select the number of the desired station, then press
[ENT]; e.g., to recall memory station Channel 11, press [ [ [T ][ ENT}. The station
frequency programmed appears on the LCD. If you desire to see the memory station
number, press [FRQ/CH|. You can step up or down through the memory stations by

pressing the appropriate[jor[¥]keys next to the key. The memory number is
shown on the LCD. See para 2.2.1-(14).

NOTE

[f a frequency is being displayed and an attempt is
made to step the frequency up or down, or to change
the operating mode, the radio automatically reverts to
the Direct Frequency Mode.

2.4.5 Memory Scan

This feature automatically scans the station memory locations | through 10. The scanning
time on each station can be selected in the range of 0.1 to 16 seconds. Less than ten
rmemory stations can be scanned by erasing the unwanted locations by following the
Memory Clear procedures in para. 2.4.3.2,

To enable scan, press [bCAN To select the scan time, press the desired time digit, i.e.,
5 for 5 seconds, 03 for 0.3 seconds, before pressing [SCAN]}. For example, {53 ] [SCAN] or
[0 I3 1[SCAN]. If the time is not selected, the previously entered time is selected. To
exit scan, Press any of [ 21877, [SCAN], or the PTT button on the microphone.

246 1ITU Channel

This category perinits instant recall of the 195 1TU-channels permanently programmed in
the RAY 152 for easy access. The valid ITU channels are:

DUPLEX SIMPLEX (Ship-to-Ship)
4:01 to 4:27 ~4:A 10 4:C

6:01 10 6:03 6:A to 6:C

8:01 to 8:33 8:A 10 8:8

12:01 to 12:35 F2:A 10 12:C

16:01 to [6:44 16:A to [6:C

22:00 to 22:45 22:A to 22:E

Operation



To enter an iTU Channel:

Press the [ITU | key to enter the ITU Channel configuration. Confirm that the ITU
indicator on the LCD is on.

Select the desired channel number by using the alpha-numeric keys on the keyboard.
For example, [ & |[1][0]or
Press [ENT |

The radio will immediately be set on the selected channel with the correct modulation
mode.

When an ITU channel has been entered, the LCD will display the channel number. To

observe the discrete frequency of that channel, press the {FRQ/CH| key. You can
monitor the ITU ship transmit frequency so that you can avoid interfering with someone

else already calling. To do this, press [LSN/TX] and noté the TX bar on the LCD telling
you that the receiver is monitoring the transmit frequency of the selected ITU channel.

ITU channels can be stepped up or down by pressing the or key after entering the
ITU channe!l as described above. Whichever display has been chosen at the time (ITU
Channel or frequency) will continue to be displayed as the stepping takes place. The
display is stepped in the following order:

YO wmem 2245, GUA o 22F
[ ]

An entry of an ITU Channel into any memory station Channe! (1 to 200 or | to i0 for
scanning capabilities), can easily be made by the following procedure:

a. Select the desired [TU channel as outlined above.
b.  Press the [FRQ/CH] key to obtain the frequency display.

C. Program the desired memory station by selecting the desired number, press
and hold [ MW]. For example, to enter information into station 26, press

(6 JIMW! and hold. The display will show the fre?uency of the ITU RX

channel. To see the ITU channel number, press FRQ/CH .

2.4.7 Communications

a. Voice communication

Connect the microphone to the MIC connector on the front panel. When the
button on the micriphone is pressed, the transmitter operates, while it is
released, the receiver operates. Such communication system is called
"Press-To-Talk" system.

In the press-to-talk system, vou cannot receive any signal from the partner
station while transmitting. Therefore, you should release the press button
immediately in order to receive the signal from the partner station when your
transmission is over.
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2.4.8

»

7

[

Operation

AlA (CW) Communication

Insert a Morse key to the KEY jack on the rear panel. By pressing the key, the
transmitter automatically starts to operate. When the key is released, the
receiver operates immediately. The transmitting Morse code can be
monitored from the speaker.

F1B (ARQ) Communication
For ARQ (SITOR) communication, an external ARQ equipment is required.

Connect the RAY 152 and an ARQ equipment as shown in Figure 6-1. The
necessary timing of ARQ equipment is as follows:

BK (KEY)

[
¥

L———[ more t}}an . 20mS

FS OUT \\ ' —

L

Figure 2-5 Timing of ARQ equipment

Other Keypad Functions

[CLAR ]

The clarifier compensates for minor frequency differences between the other
stations transmit frequency and the RAY 152 receive frequency. This control
is used to vary the tone of the received signal for clear and easy recognition
reducing the SSB  communications syndrome commonly referred to as
"Nonald-Duck - Minnie Mouse' voice.

The Noise Blanker circuit eliminates the impulsive noise to enable the
comfortable reception. Pressing this key cyclically selects three modes; NB-0
{O11f), NB-1| (for ignition noise), NB-2 (for woodpecker noise).

2Q]

Indicates the squelch level (0 - 100) on the LCD. To activate or deactivate the

squelch function, adjust the threshold level with or key while the
squelch Jlevel is displayed. The larger number activates this function, the

smaller nuinber deactivates.
(RF]

Indicates the RF gain level (9-100) on the LCD. When the receiving signal is
enough strong, reducing the receiver sensitivity enables the comfortable
reception. In this case, press L!] key to reduce the sensitivity while the RF
gain level is displayed. To return the receiver full sensitivity, press [A] key
while the RF gain level is displayed.
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Operation

Activates the automatic sequence of the optional companion AC |52
automatic antenna coupler. This must be activated before communicating on
each direct frequency entry or for the first time on 2182 kHz, Memory
Stations, and ITU channels.

RDC
Pressing [ FUNC keys alternately switches the transmitter power

output reduction On-Off. When the power output is reduced, the "EBRDC"
sign appears on the LCD. The reduced power is approximately 50W pep.

Pressing [ FUNC ] [AGC] keys alternately switches the AGC function On-Off.
When the AGC is Off, the "EB»AGC OFF" sign appears on the LCD.

{

Pressing (FUNC ] [RMT ] keys alternately switches the remotely-controlled
function On-Off. When the remotely-controlled mode is On, the "BPRMT" sign
appears on the LCD, and the all keyboard functions except [PWR] and
keys can be externally controlled. For this function, the optional RS$-232C
unit CMH-74] is required. Further information is described in the instruction
manual for the RS-232C unit,

Pressing [FUNC_ SP] keys alternately switches the speaker On-Off. When
the speaker is Off, the "B»SQ" sign flickers,

(2182 ]

This key instantly sets the radio on the calling and safety frequency of 2182
kHz. )

(ALM]

When pressed simultaneously  with the 2182 | key, the International :
Radiotelephone Alarm Signal is automatically transmitted. This attracts the
attention of the local rescue agencies and large ships. THIS SHALL BE USED

ONLY IN A DIRE EMERGENCY!

Entry Correction

If an error is made in a keypad selection of a numeral, press the [CLR] key
and reenter the correct figure(s).

Error Disglaz

An error display will appear for a second in the LCD if any of the following
occur:
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(i)

(ii)

(iii)

(iv)

(v)
{vi}
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A non-existent ITU Channel Number is entered. (Err 1)

The frequency or memory station number entered is not in the range of the
RAY 152. (Err 2)

The scan time entered is not in the range. {(Err 3)

The remote control mode is designated when the optional RS-232C unit
CMH-74] is not installed. (Err 4)

The memory station number to be stored is not in the range. (Err 5)

A non-existent user definable function is designated. (Err 6}

n. User Definable Functions

The following key operation defines the convenient functions of the RAY 152

(i)

(ii)

Operation

[ FUNC | [ ][] -- Beep On-Off

Alternately switches the beep function On-Off which sounds a short audio
tone whenever a key entry has been accepted.

Even when the beep is On, the beep tone does not sound in the following cases:

* | VOL! or [CLAR] level is not at the upper or lower limit.
* AJor [¥] key has been pressed continuously.

Even when the beep is Off, the beep tone sounds in the following cases:
* An Error has occurred.
* [VOL; or {CLAR Jevel is at the upper or lower limit.

* Memory write has completed.

[FUNC] [6 ][ 2] -- Receiver Initial Set

Makes the receiver initial as follows:

* Speaker - On

* RF gain level -~ Maximum (100)
* Squelch level -~ Minimum (0)

* Volume level” --  Center

* AGC -~ On
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(ii) [FUNC] [6] -- Frequency Follow On-Off

Alternately switches the frequency follow On-Off. When On, the pair
frequencies ({transmit and receive frequencies) are always the same
difference even if the one of the frequencies is stepped up or down.

2.5 ANTENNA COUPLER AC 152

If the antenna to be used does not have a characteristic impedance of 50 ohms at the
desired operating frequencies, it is necessary to use the AC 152 Antenna Coupler. With
this coupler, a whip antenna (longer than 7 meters) or a long wire antenna (up to 20
meters) can be used.

A microprocessor in the AC 152 Antenna Coupler controls the relay switching of antenna
matching elements to find the best match at the desired operating frequency. When this
match has been found, the data is automatically entered in the memory allocated in
certain frequency steps. The memory allocation vs frequency is as follows:

Frequency Memory Allocation
1600 - 300! kHz 9 kHz steps
3002 - 4002 kHz 15 kHz steps
4003 - 10003 kHz 30 kHz steps

10004 - 20004 kHz 60 kHz steps
20005 - 29999 kHz 150 kHz steps

LUpon selection of any of those frequencies, the optimum match is instantly selected. i
an antenna has been replaced or a previously untuned frequency range is entered, tuning
must be performed. If a satisfactory match is not accomplished, transmission is
permitted. Output power, however, will automatically be reduced by the APC to prevent
damage to the Power Amplifier.

2.5.1 Adjustment of the AC 152 Antenna Coupler

The data describing the combination of matching elements in the coupler is recalled fromn
a memory address corresponding to the {frequency selected on the RAY [532
Radiotelephone.

During the initial set up of the equipment, automatic tuﬁing must be accomplished for the
channels shown in Table 2-2. For exampie, automatic tuning must be periormed for 2182
kHz, all proprammed Station Channels | through 200, ITU channels 405, 414, 424 etc.. In
the Direct Frequency category, automatic tuning must be performed if the frequency is
untuned.

To adjust the automatic tuning of the Antenna Coupler, press [TUNE|. The bar in the
LCD beside "TUNE" will appear. When the bar disappears, the tuning is complete and
cormmunication can commence.
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Table 2-2 Antenna Coupler Tuning Frequency or Channel

Frequency or Channel Remarks
2182 kHz
Memory Station No. | When frequency is within the pre-~
viously tuned memory allocation,
To tune will immediately complete,

Memory Station No. 200

ITU one of 405 - 407
one of bl - 47
one of 424 - 426

4C
one of 602 - 605
6C
one of 804 - 806
one of gl4 - 8l6
one of 823 - 826
833
one of 1206 - 1211
one of 1225 - 1231
one of 1603 - 1608
one of 1622 - 1628
one of 1635 - 1640
one of 2203 - 22!%
one of 2235 - 2245

2.6 BASIC RADIOTELEPHONE SERVICE

This section briefly describes some of the SSB radiotelephone services available. Those
services usable by a particular radiotelephone depend on it's operating characteristics and
frequency coverage.

HF-55B  Radiotelephone communications capability provides the mariner with the
important benefits of safety and convenience. With a HF-SSB Radiotelephone it is
possible to make radio contact with a Coast Guard station or other vessel within the range
of your equipment.

2.6.1 Available Services

Safety: Emergency services, search and rescue, navigational warnings,
weather reports, etc.

Ship to Ship: Vessel activities, fleet coordination, etc.
p p C '

Ship to Shure:  This category has two parts which are divided by the functions of
the service:
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a. Public Correspondence:

This service provides a connection to the public telephone
network. This connection is made by using the services of a
public coast station. The public coast station charges for the
service they provide.

b. Limited Coast:

This service is only for the business and operational aspects of
the vessel. Direct contact between a vessel and the shoreside
operations center, or someone providing a service to the vessel
1s permitted. Generally this is oil companies or large shipping
companies, and is used for vessel repair, maintenance, supply
and provisioning, and route scheduling.

2.7 GETTING ON THE AIR
(Your authorized Raytheon Marine Dealer will be glad to assist you).
In the USA, before a vessel can lawfully transmit any message, with or without the
assistance of a Marine or High Seas Telephone Operator, certain licensing requirements
must be met. To use the frequencies discussed in this section, the FCC (Federal
Communications Commission) requires that the following be on board:

L. A valid ship's radiotelephone station license.

2. A licensed radiotelephone operator.

3, A radiotelephone log book.

4. An operating, licensed, VHF-FM Marine Radio.

5. An updated copy of FCC Rules and Regulations, Volume IV, Part 80.

6. The licensed station must be under the direct control of the licensee or his
appointed representative (Captain of the vessel).

FCC regulations prohibit the use of profane language and establish other reasonable
controls. All persons aboard vour vessel who will be using the licensed station equipment
st be thoroughly familiar with the equipment and with proper operating and emergency
procedures, and depending on the class of the vessel, may be requested to hold a valid
FCC Operators License.

The radiotelephone service may be likened to a huge "party line" so keep your contacts
brief so that all may have an equal opportunity to transmit and receive messages. Further
instructions may be obtained from your local power squadron, your local Raytheon Marine
Dealer, or from the RTCM publication referenced in para. |.0.

Operation 2-24



2.8 TECHNICAL REQUIREMENTS

The coast public correspondence stations are operated by FCC licensed commercial
carriers. They do not rent, lease or sell radiotelephone equipment for use aboard ship.
Such equipment is owned or leased and maintained by the boat owner or, in some cases, by
a matritime radio operating company. The selection, installation, and maintenance of a
shipboard radio station is highly technical and should be entrusted only to an FCC
licensed, reliable marine radio service engineering concern.

The owners operating requirements and area will determine the type of marine
radiotelephone service and installation needed. Transmitters must meet the requirements
set forth in the regulations applicable in the country in which the vessel is registered.
Vessels of United States registry must conform to the regulations of the FCC.

2.9 REGISTERING WITH THE COAST STATION

If regular use of Public Marine Radiotelephone Service is planned, it is important to
register with the owner of the coast station serving the primary area of operation.
Registration with the Independent and AT&T stations is free. It provides the coast station
with bjlling information for calls and saves the communications time it takes to pass this
information for each call. Ship stations equipped for selective signaling must register in
order to obtain assignment of a radiotelephone ringer number.

There is no monthly charge for maintaining an account. Biiling is made for each marine
call and for any long distance or overseas charges where they apply. Information on these
charges is available, in advance, from the Marine or High Seas Operator. Should you need
time and charges, advise the operator of this before the call is connected. Operators
cannot honor requests for time and charges after the call is completed. On all Bell
System and AT&T marine services, messages to or from any boat may be placed prepaid,
collect, or as credit card calls.

b NOTE
{
|
Keep the companies informed of any changes that

affect the registration.

2.10 MARINE RADIOTELEPHONE SERVICES

AT&T and numerous independent Common Carriers maintain a network of marine radio
stations strategically located along the coastal waters and major inland waterways of the
Pinited States. Stations are generally operated 24 howurs a day.

There are three general types of public correspondence marine radio service available to
the mariner.

I.  Coastal - VHF-FM. (See para. 2.10.1).

2. Coastal Harbor -~MF-HF SSB. (See para 2.10.2).
3. High Seas - HF-S5B. (See para. 2.10.3).
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2.10.1 VHF Service

As this manual is specifically for a SSB radiotelephone, the VHF service is only briefly
described here.

1. Public Class IlI-B Coast Stations.

This service offers reliable operation with 'good transmission quality over a
distance of 20 to 50 miles, using VHF-FM with channels in the 156-162 MHz
range. Antenna height and equipment quality are the primary factors that
determine communication distance.

NOTE

Under FCC rules now in effect, a licensed VHF
radiotelephone must be aboard before SSB equipment
can be licensed. VHF must be used in preference to
S5B when within range of a VHF shore station.

2.10.2 Coastal Harbor Service (SSB)

l. Public Class II-B Coast Stations.

This service provides communication distances greater than those of VHF.
Operating range for Coastal/Harbor stations is typically up to 150 miles,
depending on the time of day. Frequencics in the 2 MHz bands are used by
stations along the East and West coasts and Gulf of Mexico. Coast stations on
the Great Lakes operate on 2, 4, and 8 MHz channels, and those in the
Mississippi Valley use 2, 4, 6, and 8 MHz. The distress, calling and safety
frequency is 2182 kHz. Not all Public Correspondence Coast stations monitor
2182 kHz, however,

2. Helpful Facts on Coastal Harbor Service. (SSB)

a.  The FCC has ordered that only single sideband (S5B) operation will be
permitted after Jan. |, 1977,

b. A licensed VHF radiotelephone on board is a prerequisite for obtaining a
vessel station license for SSB.

2.10.3 High Seas Radiotelephone Service (Public Correspondence)

This service is primarily designed to accommodate ships and aircraft operating ofishore.
It provides two-way voice communication between vessels at sea, aircraft, and the land
telephone system, both domestic and overseas. Worldwide coverage is maintained 24
hours a day. Regular weather broadcasts are also featured, and top priority is always
given to safety communications.

There are four predominant public coast stations in the continental U.S5.A: KMI in
California, WOM 1n Florida, WOO in New York, and WLO in Mobile, Alabama, plus a
number of stations in the inland rivers, Great Lakes, and numerous Coastal Harbor
stations. Each station uses a large number of half-duplex frequencies in the & to 23 MHz
bands, 2 MHz for Coastal Harbor.
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Operation

Modes of Transmission on "High Seas"

J3E USB is the only permitted mode. This is a "U" display on your RAY [52.
Roll Calls

All coast stations continuously monitor their primary and working frequencies
that are not busy so that ships can call at any time., At scheduled intervals,
each station broadcasts a roll call (traffic list) of vessels for which there are
calls waiting, and pertinent weather information.

High Seas Shore Stations

General Information

Ships and coast stations must transmit and receive on paired frequencics
(channels) as shown for each station. "CROSSBAND" operation is not
permitted. ‘

Most stations monitor 24 hours daily on most frequencies.

DEMAND CALLING by ships is encouraged, to distribute the calling load
throughout the day.

Calls will not be commenced on a frequency just prior to the scheduled time
of a traffic list or weather broadcast. If a call is already in progress, the
broadcast will be omitted on that busy channel.

High Seas Rates,

High Seas Service is charged by the telephone company on a per-call time

basis to the party initiating the call. Calls may be placed pre-paid, collect (to
U.S.), with a telephone credit card, or charged to the vessels owner or agent.

2-27



Schedules of operation are readily available from AT&T for their Coast Stations KMI,
WOO, and WOM. The schedule of independent station WLO in Mobile, Alabama is
reproduced here as an example of a coast station schedule.

WLO - Mobile Alabama

LT.U. Coast Station Ship Station
Channel Transmit Transmit
Designation (Carrier) (Carrier}
419 4413.2 4118.8
4lé 4397.7 4103.3
405 4369.8 u075.4
830 8808.8 8284.9
329 8805.7 8281.8
824 8790.2 3 8266.3
1226 13,178.3 12,407.5
1225 13,175.2 12,404.4
1212 13,1349 12,364.1
1641 17,356.9 16,584.0
1632 17,329.0 16,556.t
1607 17,251.5 16,478.6
2237 22,707.6 22,111.6
2231 22,689.0 22,093.0
2227 22,676.6 22,080.6

Traffic lists are given each hour, on the hour.

Weather reports are given at 0600, 1200 and 1800 local {Central) time.

Radiotelephone Dept. (HS - CH - VHF)

VHIE ~ FM
WATS
High Seas
WATS
Coastal
Harbor
WATS

203-666-3467
800-633-1634
205-666-2998
300-633-1634

205-666-3555
300-633-1634

WLO VHF-FM Operator

Ask for WLO VHF Operator
WLO High Seas Operator

Ask for WLO High Seas Operator

WLO Coastal Harbor COperator
Ask for WLO Coastal Harbor Operator

Or dial "0" and ask to be connected to the MOBILE ALABAMA MARINE OPERATOR. The
routing numbers are: VHF, 205 = }]53] - High Seas or Coastal Harbor = |1362.

AT&T: Contact:

AT&T Long Lines
High Seas Product Manager
20! Littleton Road

. Morris Plains, NJ 07950
Call Collect: 201-631-4165

Information on the other AT&T stations may be obtained by contacting the stations
directly. The RTCM books, other articles and publications, and your Raytheon dealer can

provide additional assis

Operation
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Infand River Public Correspondence Stations: WCM, WFN, WGK, wW3G.

All of these share simplex channels of 2086 and 2782 kHz.

CITY FREQUENCY (kHz) CALL SIGN

Pittsburgh 4063.0 WCM
6515.7
8213.6

12333.1

16518.9%

Jeffersonville 2782.0 WEN
8725.1
4115.7
6518.8

13103.9*

1729]1.8*%

St. Louis G450.1 WGK
6212.4
8737.5%

13103.9%
17251.8*

Memphis 4087.8 wilG
6209.3
8201.2

12333.1*

16518.9%

¥ = Secondary Freguencies.
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2.10.4 How to Place Calls on SSB.

Use the VHF-FM service (up to 20-40 miles) in preference to the Medium frequency or
High frequency services, if within range. Select the desired channel from the station list
or Table 2-4 of this manual, taking into consideration the propagation characteristics for
the desired range. See para. 2.13. Listen to ensure that the channel to the desired coast

station is not busy before transmitting. Use|LSN/TX]to monitor for other ships calling the
station.

A.  Public Correspondence
L Ship to Shore Via Marine Operator (Public Correspondence),

a. Select a channel for the desired coast station. Table 2-4 will help
you. The best channel may be determined by experience, or by
monitoring broadcasts from the coast station. (If channels to the
hearest station are busy, contact one of the other coast stations
which has channels available). When the channel is clear, call the
desired station using the proper procedure as follows:

Press the push-to-talk switch and say three times: "(Name of coast
station) THIS 1S (your call sign )", then "OVER". Release the button.
This initial cail should be brief, spoken clearly, and should be about
fifteen seconds. Do not be too brief, however, as many Public Coast
Stations require time to recognize the call and select the proper
receiver and antenna.

b. Listen for a reply. If none is heard, repeat call after an interval of
two minutes. If nothing is heard, wait 10 minutes or switch to
another channel selection.

€. When the coast station operator answers, wait for his confirmation of
a proper connection, then furnish the name of the vessel, call sign,
and ship's telephone or oilling number, if assigned then wait until the
operator asks which service you desire. Inform the operator of the
type of billing desired (e.g., ship paid calls, collect calls, credit card
call, or third number charge call), and the number you wish to call,

If billing information for your vessel has not been registered, the
operator wilt ask for additional information for billing purposes.

d. Proceed with call as directed. Each time you are finished speaking,
say "OVER", so that the other person knows that you are finished and
that they may respond.

e. At completion of call say: “"Name of vessel, call sign, OUT",

f. Log time, length of call, station operated, frequency, and licensed
operators name in the vessel radiotelephone log book.
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Ship-to-Ship Via Marine Operator. (Public Correspondence).

With the assistance of the Marine Operator, it is possible to contact
another vessel beyond your communication range. Place your call in the
same way as "'ship-to-shore" above. When the Marine Operator answers,
give the name, call sign, location, and selective signaling code number (if
known) of the ship being called. (Selective Signaling Codes are
transmitted by the Marine Operator to operate selective call ringers in
VHF and 538 sets equipped for that purpose). After your call is
completed, sign off with your vessel name and call sign and enter the
activity in the radiotelephone log book.

Shore-to-Ship Via Marine Operator. (Public Correspondence).
a. Call the local telephone operator and ask for the Marine Operator,

b. Give the Marine Operator the name of the ship you are calling, its
call sign, location, and selective signaling code number (if known).
Proceed thereaiter as directed.

Receiving Shore-to-Ship Calls.

To receive public coast station calls, a receiver must be in operation on
the proper channel for the vessel's area of operation. You can be
reached only when your receiver is tuned to an optimum frequency of the
shore station. The scheduled traffic list broadcasts by the shore station
list all the vessels for which the shore station is holding traffic. The
best way to monitor for calls to your vessel is to monitor the traffic
lists. When you hear your vessel being called, answer on an available
channel for that station AFTER the traffic list is broadcast, and give
your ships name, call sign, position, and channel number on which you are
transmitiing.

On Coastal Harbor frequencies, Public Correspondence Coast Stations
normally call on a working channel, but will call on the distress
frequency (2182 kHz) when requested by the calling party. 1f boat
owners are expecting calls on Coastal Harbor (SS5B) frequencies, they
should monitor a working frequency of the Public Correspondence Coast
Station covering the area. High Seas stations will call on their unused
channels and also will hold a traffic list transmitted at specific times
during the day.

Since it is mandatory for commercial operators to maintain a watch on
distress frequencies {channel 16 or 2182 kHz), many commercial vessels
carry additional receivers to monitor a working frequency of their area
Coast station or the safety Irequencies, or they utilize a Sel-Call or
ringer equipment. This enables them to be more effective at recelving
calls on the {irst attempt.

When you hear your boat called, answer as follows: "{Name of Coast

Station that called), THIS IS (Name of your boat and call sign), OVER".
Proceed thereafter as directed.
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B.  Ship-to-Ship Direct.

Most direct ship-to-ship contacts are originated on the calling and safety
frequency 2182 kHz or another High Seas ship-to-ship channel, ITU bA, 6A,
3A, 12A, 16A, etc.. Previously arranged schedules for contact times and
frequencies is always a time saver and a very efficient method.

a. On an inactive channel, monitor the frequency to avoid interfering with
any communication in progress, then press the push-to-talk button and
say: "(Name and call sign of the vessel you are calling), THIS IS (Name
of your vessel, and your own call sign), OVER",

b, When the called vessel answers, the caller should suggest an intership
working frequency on which to complete the conversation. Calls must be
limited to 3 minutes except in emergencies, See Table 2-5 for frequency
suggestions. :

C. When the call is complete, sign off with the name and call sign of your
vessel. You may not call the same boat again for at least ten minutes
€xcept in an emergency.

d. Enter the activity in your radiotelephone log book. Frequency, time,
station called, nature of communication and name of licensed operator.

2,11 DISTRESS, URGENCY AND SAFETY MESSAGES

2182 kHz is monitored 24 hours a day by the Coast Guard and many vessels at sea. If you
need help, it can be on its way in moments from the Coast Guard and other vessels in your
area. Do not hesitate to contact the Marine Operator if unable to establish contact on
2182 kHz. Additionally, the USCG has some high seas channels in the 4, 6, 8& and 12 MHz
bands. Table 2-4 will give you the ITU channel numbers to contact USCG stations at
Portsmouth VA, Boston, MA, Miami FL, San Francisco CA, and others. These stations
also transmit weather reports.

Ristress, Urgency, and Safety messages are identified by use of a code word at the
beginning of each message. This word indicates the priority of the message.

2.11.1 Distress Signal: MAYDAY

Used if there is an irnmedijate danger of loss of life or property. MAYDAY has priority
over ALL other communications. .

l. If you Hear a MAYDAY

Immediately discontinue any transmission. Note the details of the message jn
your radio log right away. DO NOT transinit to the distress caller until he has
completed the distress call. You may be called upon to relay information or
render assistance. Having the facts may make it possible for you to help save
a life or a vessel, :

Unless you are in a pésition to be of assistance, do not make any transmissions
on this channel until the MAYDAY condition is lifted by the Coast Guard.
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2. To Make a MAYDAY Call

a.  Switch to the proper channel (Channel 16 on VHF, 2182 kHz, or USCG High
Seas on SSB).

NOTE

Because the primary purpose of the channel is to
summon help, it is likely that you will receive an
immediate response. If you do not, repeat your
message. If you still do not get a reply, make a last
transmission on the distress frequency and state on
what other channel(s) you will attempt to make
contact. Marine Operator channels are recommended.

b. Speaking slowly and distinctly, say "MAYDAY, MAYDAY, MAYDAY, THIS IS
..'" giving the name and call sign of your vessel three times. Continue with
the distress message, as follows, still speaking slowly and distinctly.

C. The name of your vessel.

d. Your location.

e. The assistance you need.

f. A full description of your vessel, (type, color, length).

g- Nurnber of persons aboard, (male, female, children, elderly).

h. Nature of your distress, {{ire, medical, etc.).

i. Repeat entire message and then indicate end by saying "OVER™ Wait for
reply. If none in 30 seconds, repeat procedure.

2.11.2 Urgency Signal: PAN

Used when the safety of a vessel or person is in jeopardy. "Man overboard" messages are
sent with the Urgency signal. PAN has priority over all other communications with the
exception of distress (MAYDAY) traffic.

2.11.3 Safety Signal: SECURITY

lJsed for messages concerning the safety of navigation or giving important rneteorological
warnings.

2,12 WEATHER BROADCASTS

Coast Guard stations transmit pertinent weather information in many areas. Check with
them for local frequencies and times. USCG High Seas stations have a regular schedule of
weather broadcasts. For example, 0400, 0530, 1000, 1130, 1730, 2200, 2330 UTC for

Protsmouth VA.
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Also the Marine Operator shore stations broadcast weather information. Check with the
Marine Operator for channels used and time schedules of broadcasts. All "High Seas"
shore stations make regular weather broadcasts which cover ocean areas.

NOTE

The prudent boatman never ventures out of port
without the best available knowledge of weather
conditions and possible changes and knowledge of his
communications capability and possibilities.

2.13 HIGH FREQUENCY PROPAGATION

In these bands (4 through 22 MHz) there are two types of radio frequency propagation;
ground waves and sky waves. Ground waves follow the curvature of the earth slightly
beyond the horizon (20 to 75 miles). The prirnary propagation of radio waves in the HF
range is by means of the sky wave. The sky wave travels toward the lonospheric layers
surrounding the earth and is refracted back toward the earth. Because these electrically
charged ionospheric layers are 50 to 250 miles above the earth, the radio wave returns to
the earth's surface hundreds of miles away. Due to this phenomenon, we are able to
communicate great distances with HF communications, depending upon the particular
characteristics of the ionospheric layers as a function of the time of day, season and sun
spot activity.

The refraction potential of the ionosphere is affected by the sun and the degree of
refraction can be enhanced or degraded by solar disturbances such as flares or sunspots.
Normally, the higher the number of sunspots, the better communications will be over long
distances. The distance covered is also influenced by the frequency in use, by the time of
day, and the season of the year. Fach band is affected differently with the lower
frequencies being affected less than the higher.

The information given in Figure 2-6 illustrates the various propagation areas that can be
observed. The ground wave extends somewhat beyond the curvature of the earth. The
absorption of the ground wave by the earth is more pronounced at higher frequencies so
the ground wave is useful for longer distances at lower frequencies.

The sky wave is sent to the ionosphere at varying angles depending on the radiation
characteristics of the antenna used. From the diagram it can be seen that the lower the
angle of radiation. the longer the distance covered per "hop". (Vertical antennas generally
hatve a lower angle of rudiation than horizontal).

The distance from the useful portion of the ground wave'to the area where the refracted
sky wave returns to Earth is called the "Skip Zone". No signals from the transmitting
station will be detected in this area. It is even possible for the wave, after it returns to
Earth, to be reflected back to the ionosphere, refracted again and return to Earth at a
more distant point. This is called a 2nd hop sky wave. This process may be repeated
several tines.  Multithop propagation of this nature enables transmission over great
distances due to the limnited height of the ionospheric layers and the curvature of the
Earth. On each hop, some of the energy will be absorbed so the less number of hops, the
greater the signal strength at the receiver.
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Signals emitted by a transmitting antenna may arrive at a given location by a number of
paths simultancously (different layers of the ionosphere, aurora, etc.). Since the RF
energy is alternating current, these signals rnay arrive at different phase relationships.
At times, the signals will be in phase, resulting in a strong signal. When the ionosphere is
in motion, or unstable, the phase relationship will constantly change, causing cancellation
or loss of signal for up to several seconds causing fading.

Even with all of these variables, it is possible for the radio operator to predict, with somne
degree of accuracy, the communication range he can expect at any given time of day,
season, or portion of the 1] year sunspot cycle.

The graphs in Figure 2-7 indicate estimated expected distance. You should be aware that
these are only estimates and that many factors of weather, ionization levels, sunspots,
type of antenna, etc. control the actual range capability.

The 2 MHz range is not pictured as it will generally follow a standard pattern of up to 150
miles of ground wave coverage over sea water during the day. At night, the ground wave
generally decreases to 50 to 100 miles but ionospheric propagation may permit operation
up to 1000 miles or more, especially during the winter months. This unfortunately, may
be more limiting due to the greater amount of traffic that can be heard. Be aware that
skip zones of 50 to 200 miles may occur.

The 22 MHz range is generally useful only in the afternoon during sunspot cycle peaks.
During low sunspot activity it may not have any worthwhile range capability.

The best method for determining your preferred path frequency is, simply, to "LISTEN".
Check the scheduled traffic list broadcasts of the various shore stations and listen to
them, choosing the one with the strongest signal strength. In general, if you hear the
shore station well, it will be able to hear you using their more sensitive equipment and
higher gain antennas available to them. As you experience which frequencies provide the
best propagation paths over a period of time, the selection will become an easier task. Do
not be rinisled by any freak propagation conditions. It is entirely possible under these
unusual conditions to hear and contact stations far beyond the normal expected ranges. It
is the long term, reliable, circuit that counts in effective communications at sea.
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Figure 2-6 Effects of Propagation
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2,14 KEEPING THE LOG BOOK

The FCC requires some vessels to maintain a log book. Check the current Rules and
Regulations for applicability to your vessel.

NOTE

Radio logs must be retained for at least one year, and
for three years if they contain entries concerning
marine disaster or distress. This period may be longer
if an investigation is underway or pending.

The FCC requires the following entries in a radiotelephone log each day you are underway.

1. Name of vessel.

2. Vessel's call sign.

3. Licensed operator's signature.

4. Date and listening time on 2182 kHz or 156.8 MHz - using the 24 hour clock.

5. All distress (MAYDAY) messages heard or transmitted.

6. All urgency (PAN) and safety (SECURITY) messages transmitted.

7. Distress, urgency and safety messages should be logged in as much detail as
possible, including date, time of day, operating frequencies, vessel's name and
position, and nature of the emergency.

8. All installation, service, and maintenance details that affect the operation of
the transmitter must be entered by the licensed operator performing the
required tests, including his address and the class, serial number, and
expiration date of his license,

2.15 PHONETIC ALPHABET
To help make call letters more clearly understood, and to assist in spelling out similar

sounding or unfamiliar words, radiotelephone users usually employ the international
phonetic alphabet.

PHONETIC ALPHABET

e _ i
A - ALFA J - JULIET g S - SIERRA
B - BRAVO K - KILO ! T - TANGO
C - CHARLIE ! L - LIMA U - UNIFORM
D - DELTA - i M- MIKE ; V - VICTOR
E - ECHO N - NOVEMBER ; W - WHISKEY
F - FOXTROT . O - OSCAR l' X - X-RAY
G - GOLF P - PAPA ‘1 Y - YANKEE
H - HOTEL Q - QUEBEC i Z - ZULU
1 - INDIA R - ROMEO !
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SUMMARY
An accurate complete radio log is required by FCC regulations.

Maintain a watch on the international distress frequency - 2182 kHz or 156.8
MHz - whenever you are not engaged in other communications. Enter the date
and listening time in your Jog.

If both VHF and SSB radiotelephones are installed, VHF must be used whenever
you are within VHF range. This is required by FCC regulations.

55B radiotelephones must be programmed for the proper emission mode on
each channel.

Listen before transmitting on any frequency to avoid interfering with other
vessel's communications.

Make all your messages brief and to the point. The maritime radiotelephone
service is shared by all users. If your call is unsuccessful at first, wait at least
two minutes before trying again

If you hear a MAYDAY call, write down all the information. Respond only if
you are in a position to render assistance or to relay the distress message.

Profanity on the air is unlawful. Violation, under the communications Act of
1934, may result in a substantial fine, and/for imprisonment.

False distress signals are prohibited. Violation, under FCC regulations may
result in a substantial fine and/or imprisonment.

Keep your radiotelephone equipment in good worKing order. Have it checked
periodically by a qualified, licensed technician. Do not stake the safety of
your vessel or your passengers on a questionable radiotelephone.

Radiotelephone messages, like telephone conversations, are private, and are
protected by the Communications Act of 1934, It is unlawful to make any use
of any information heard that is not intended for yOu.

Table 2-4 is an international frequency index showing the frequency of
operation of major shore stations around the world.

2-40



I.T.U, Channels Vs, Discrete Frequency

Table 2-3

Channel
Designator
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421

422
423
424
425
426
427
601
602
603
604
-605
606
607
608
801
B02
BO3
BO4
BOS
BO6
807
808
809
810
B11
g12
813
B14
815
816
817
818
819
B20
821
822
823
B24
825
826
827

Ship Rx
4357.4
4360.5
4363.6
4366.7
4369.8
4372.9
4376.0
4379.1
4382.2
43853
4388.4
4391.5
4384.6
4397.7
4400.8
4403.9
4407.0
4410.1
4413.2
4416.3
4419.4 {4C)
Ship simpiex
4422.5
4425.6
4428.7
4431.8
4434.9
Ship simplex
8506.4
6509.5
6512.6
6515.7
€5188
£521.9 (6C)
Ship simplex
Ship simplex
8718.9
g722.0
B725.1
8728.2
8731.3
B8734.4
8737.5
B740.6
8743.7
B746.8
87499
8753.0
B756.1
8759.2
8762.3
8765.4
8768.5
8771.6
B774.7
B8777.8
8780.9
8784.0
8787.1
8790.2
8793.3
B796.4
8799.5

Ship Tx
4063.0
40681
4063.2
4072.3
4075.4
4078.5
4081.8
4084.7
4087.8
4030.9
4094.0
4097.1
4100.2
4103.3
4106.4
41095
4112.6
4116.7 -
41188
41219
4125.0 [4A)

4128.1
4131.2
41343
4137.4
41405
41436 {4B)
6200.0
6203.1
6206.2
6209.3
6212.4
£215.5
6218.6 (BA)
6221.6 (6B)
8195.0
8198.1
8201.2
8204.3
8207.4
8210.5
8213.6
8216.7
8219.8
8222.9
8226.0
8228.1
8232.2
8235.3
8238.4
82415
8244.6
B247.7
8250.8
8253.9
8257.0
8260.1
8263.2
8266.3
8269.4
8272.5
8275.6

828

829

830

831

a3z

833
1201
1202
1203
1204
1208
1206
1207
1208
1209
1210
1211
1212
1213
1215
1218
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1228
1230
1241
1232
1233
1234
1235
1601
1602
1603
1604
1805
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
i621
1622
1623
1624
1625

8802.68
B8O5.7
B308.8
BB811.9
Ship simplex
Ship simplex
13100.8
13103.9
13107.0
131101
13113.2
13116.3
13119.4
13122.5
13125.6
13128.7
13121.8
13134.9
13138.0
13144.2
13147.3
13150.4
131535
13156.6
13188.7
13162.8
13185.9
13168.0
131721
13175.2
13178.3
13181.4
131845
13187.6
13190.7
13193.8
13195.9
Ship simplex
Ship simplex
Ship simpiex
17232.9
17236.0
17238.1
17242.2
172453
17248.4
17251.5
17254.6
17257.7
17260.8
17263.9
17267.0
172701
17273.2
17276.3
17279.4
172825
17285.6
17288.7
17291.8
172949
17298.0
17301
17304.2
17307.3

8278.7
B8281.8
8284.9
B288.0
8291.1 (BA)
8294.2 (8B)
123300
12333.1
12336.2
12338.3
123424
123455
12348.6
12351.7
12354.8
12357.9
12361.0
12364.1
12367.2
12373.4
12376.5
12379.6
12382.7
12385.8
12388.9
12392.0
12395.1
12398.2
12401.3
12404.4
12407.5
12410.6
12413.7
12416.8
12419.8
12423.0
12426.1
12429.2 (12A)
12432.3 {128}
12435.4 (12C)
16480.0
16463.1
16466.2
16469.3
16472.4
164755
16478.6
16481.7
16484.8
16487.9
16491.0
16494.1
16497.2
16500.3
16503.4
16506.5
16509.6
16512.7
16515.8
16518.9
16522.0
16525.1
16528.2
16531.3
16534.4

1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
16837
1638
1638
1640
1641
1642
1643
1644
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
223
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245

17310.4
17313.5
17316.8
173187
17322.8
17325.9
17328.0
173321
17335.2
17338.3
173414
17344.5
173476
17350.7
17353.8
17356.9
Ship simplex
Ship simplex
Ship simplex
22586.0
22599.1
22602.2
22605.3
22608.4
226115
22614.8
22617.7
22620.8
22623.9
22627.0
22630.1
22633.2
22636.3
226839.4
22642.5
228458
22648.7
22651.8
22654.9
22658.0
22661.1
22664.2
22667.3
22670.4
22673.5
226765
22679.7
22682.